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Executive Summary 

 

Michigan State Parks are known to have a lot of notable old buildings with great potential 

to attract more visitors. One of the state parks bearing significant meaning is Cambridge 

Junction Historic State Park located at 13220 M-50, Brooklyn, in Michigan. 

 

This park was a very popular stop for travelers between the 1800s and 1920s. Current 

building conditions, however, demand serious physical improvements to provide decent and 

comfortable indoor environments. Moreover, because the two major buildings in the park 

have not been properly updated, they do not accommodate the diverse needs of various 

visitors. This research targeted those buildings, Hewitt House and Walker Tavern, and 

assessed their conditions. 

 

Based on an initial review, researchers set two major goals for the buildings. They needed 

to be universally accessible for both younger and older visitors, as well as more energy 

efficient to reduce the burden of fees for maintenance of the outdated buildings. This 

research used two major components to obtain an accurate diagnosis of the current building 

conditions of Hewitt House and Walker Tavern in Cambridge Junction Historic State Park 

and to suggest future improvement plans: 

• Universal design feature evaluation 

• Green design proposal 

 

This project was a class assignment for IDES 440 Contemporary Design Issues taught by 

Dr. Suk-Kyung Kim, assistant professor of interior design at Michigan State University. 

Thirteen students participated, and one of them assisted with editing the students’ papers. 

 

This final report includes an introduction to the research, methodology, findings from this 

empirical study, and suggestions for future improvements. The report also includes final 

presentation files from the twelve interior design students involved in assessing building 

conditions. 
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1.1 Background  

 

1) Research Need and Goals 

Michigan State Parks are noted for having many historic buildings with great potential to 

attract more visitors once they are updated. One state park with significant meaning is 

Cambridge Junction Historic State Park located at 13220 M-50, Brooklyn, in Michigan. 

This park has been a very popular stop for travelers since the 1800s. From the 1920s on, 

Walker Tavern there became a popular roadside attraction famous for its chicken dinners, 

Murder Room, and antiques. Even Henry Ford drove to Cambridge Junction and shopped at 

Walker Tavern for collectibles. 

Current conditions of the tavern and other buildings at the park, however, demand 

serious physical improvements to provide decent and comfortable indoor environments. 

Moreover, because the two major buildings have not been properly updated, they do not 

accommodate the diverse needs of a variety of visitors. This research targeted two buildings 

in Cambridge Junction State Park: Hewitt House and Walker Tavern.  

Based on an initial review of current conditions, researchers set two main goals for the 

buildings: They needed to be (1) universally accessible for both younger and older visitors 

and (2) more energy efficient to reduce the burden of maintenance fees for the outdated old 

historic buildings. Specifically, the primary research goals were to assess these buildings 

with a focus on accessibility and energy efficiency, and to suggest improvement plans for 

them. 

To achieve these goals, the research team set specific objectives: (1) Diagnose current 

building features by measuring universal design features and the energy efficiency of the 

buildings, (2) assess current conditions based on official procedures (i.e., ADA guidelines for 

accessibility and ASHRAE standards for indoor environmental quality), (3) suggest 

improvement plans, (4) develop accessibility and green design feature (i.e., energy-efficiency 

and indoor environmental quality) assessment tools, and (5) collaborate with DNR in finding 

funders to support the park improvement plans. 

Based on the above framework, this research consisted of two major components:  

• Universal design feature evaluation for Hewitt House and Walker Tavern 

• Green Design Proposal for Hewitt House and Walker Tavern 

 

 

I. Introduction to the Research 
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2) MSU Course and Student Involvement  

 

The course involved in this specific research project was IDES 440 Contemporary Design 

Issues, taught for the interior design major in the School of Planning, Design, & Construction 

at Michigan State University. Students who participated in this project are presented in 

Table 1. Of the thirty-eight students who took the IDES 440 course, twelve were actively 

involved in this project. In addition, the final report was assisted by one student. 

 

Table 1. Interior Design Student Involvement 

Project Walker Tavern Building Hewitt House Building 

Universal design feature 

evaluation: Team looked at 

accessibility of the buildings 

and spaces 

Katie Munks 

Sherri Lawrence 

Katlyn Swetland 

Alyssa Venard, Allison Good 

Hannah Lukasiewicz 

Rosalyn Rogers 

Green design feature 

evaluation: Team looked 

energy-efficiency and indoor 

environmental quality of the 

buildings  and spaces 

Brittany Bachteal 

Amanda Karaba 

Jamie Kempema 

Kali Pervolarakis 

Erica Shepard 

Final report assistance Stephanie Space 

 

1.2 Cambridge Junction Historic Park Site 

 

1) Historic Background 

 

Cambridge Junction Historic Park is home to two early 18th and 19th century buildings 

that according to the Historic Structure Report for the Hewitt House and Walker Tavern by 

Quinn Evans Architects are both historically significant to Michigan’s transportation history 

and tourism during the 19th and 20th century.  These are the Hewitt House and Walker 

Tavern that sit on over sixty acres in Lenawee County.  

In the early 1800’s the importance of road development in Michigan grew in order to make 

the land suitable for permanent settlement. By 1825 congress had funded the construction of 

the Chicago road, later to be US-12 that would follow an old Native American trail that led 

from Detroit to Chicago. It was the increased travel by stagecoach and westward pioneers 

that encouraged the growth of taverns down the Chicago road.  In 1832 Calvin Snell built 

what would later be referred to as Walker Tavern at the junction of the Chicago Road (US-12) 

and what would soon be La Plaisance Bay Road (M-50). Snell strategically placed the 
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building at this location to serve as a tavern and stagecoach stop. According to the Historic 

Structure Report completed in 2003, the original building “was typical of homes of this era, 

the front door entered into a stair hall. The ladies parlor was to the left, and the gentlemen's 

taproom to the right.” While the tavern is nearly back to its original form it has undergone 

several renovations over the years. 

In 1843 the building was purchased and modified by Sylvester Walker, a previous tavern 

owner from New York. These modifications included the addition of a wooden porch that 

spans the south and east sides of the building as well as the addition of a kitchen, a first floor 

bedroom and two additional bedrooms on the second level.  During this time the house 

acquired “a well-earned reputation among travelers as one of the best west of Detroit” Walker 

was a popular man whose reputation drew even more business for the tavern. During 

Walker’s ownership he and his wife, Lucy, built a brick tavern opposite the existing building 

in order to make the original his private residence.  

By 1865 Walker had sold the property to Francis Dewey who would own and alter the 

property over the following 60 years. During this period a new kitchen, pantry, and addition 

small room were added to the existing kitchen.  Another addition to the north end was 

brought to the site and attached to serve as a shed, which was accessible from the house. 

Other changes were made at this time including adding an enclosed porch to the western 

elevation, likely to have been a mudroom for the house.  

In 1922 Fred Hewitt purchased the property. It was during Hewitt’s ownership (1922-

1968) that The Historic Structure Report considers the “period of significance” for the site, 

especially during the 1920’s to the 1930’s. It was Fred Hewitt’s intention to “maximize the 

tourist potential of the building”.  

Tourism in the area was already on the rise, due to its close proximity to both Detroit and 

Toledo, allowing Hewitt to take advantage. During this time Hewitt worked on renovating 

the home to showcase its varying history, even giving sensational names to each of the 

bedrooms after those who were rumored to have stayed there. He also had built his own 

home on the property in August of 1929 at the west end of the property to be closer to his 

business. This “privately owned Irish Hills tourist attraction” eventually was registered as a 

historic site in 1958 and became a State Park in 1965. 

Over the period that Hewitt lived at Cambridge Junction, however, the transportation 

system continued to grow, eventually leading to the widening of US-12 to install left turn 

lanes onto M-50. This growth took its toll on the also growing tavern, resulting in the 

removal of the large wooden porch and broad front yard. Hewitt continued to own the house 

into the late 1960’s. Shortly afterward the Department of Natural Resources (DNR) 

purchased the property.  
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The DNR with the help of the State of Michigan still owns and cares for the property. The 

park is also currently maintained in partnership with The Michigan Historical Center, 

Michigan Department of History, Arts and Libraries in the hope to restore the property to its 

1920’s look and feel. 

The official document that showed the physical conditions of Walker Tavern and Hewitt 

House buildings is Historic Structure Report for the Hewitt House and Walker Tavern (2003). 

It recorded the site master plan and these two buildings’ floor plans as follows. 

 

 

Figure 1. Cambridge Junction Historic State Park Master Plan 

(Source: Historic Structure Report, p.31) 
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Figure 2. Walker Tavern Floor Plans (Source: Historic Structure Report, p.21) 

 

 
Figure 3. Hewitt House Floor Plans (Source: Historic Structure Report, p.19) 
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2) Current Status of the Site and Buildings 

 

The park site and buildings are outdated, but the historic context of the site and buildings 

is well preserved. The site provides a parking lot and preserves natural habitats and walking 

paths. See the site photos below. 

 

 

 

Figure 4 & 5. The Cambridge Junction State Park (Photos by Kim) 
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Current conditions of exterior and interior the Walker Tavern and Hewitt Housing 

buildings are presented in Table 2. 

 

Table 2. Current Conditions of the Walker Tavern and Hewitt House Buildings 

Items Walker Tavern Hewitt House 

Building Exterior 

  

Interior spaces 

Walker Tavern: 

Kitchen (upper) 

Parlor (middle) 

2nd floor bedroom (lower) 

 

Hewitt House: 

Office (upper) 

Conference room (middle) 

Exhibit room (lower) 
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Windows/Doors 

Walker Tavern: 

2nd floor bedroom 

 

Hewitt House: 

Dining room door and 

window 
  

Walls 

Walker Tavern: 

2nd floor bedroom wall 

 

Hewitt House: 

The wall between the 

dining space and the 

exhibit room   

Ceiling/Lighting 

Walker Tavern: 

2nd floor bedroom ceiling 

 

Hewitt House: 

Exhibit room ceiling 

 
 

Floors 

Walker Tavern: 

2nd floor bedroom floor 

 

Hewitt House: 

Floor between the 

conference room and the 

dining room   

Others 

Walker Tavern: 

2nd floor bedroom  

 

Hewitt House: 

The park office 

  

All photos taken by Kim 
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 1.3 Research Process and Methods  

 

The present research had two major components: measuring accessibility and green 

features (or energy efficiency and indoor environmental quality) of the two buildings in the 

park. The research process began with a site visit. After the first site visit, related literature 

and sources were reviewed. We also reviewed relevant research that measured accessibility 

of public buildings. Once the assessment tools were developed, our research team consisting 

of one faculty member and 12 students visited the site and buildings and measured necessary 

items.  

The measurement results were initially reviewed and then improvement proposals were 

developed. The final presentations were held on April 30, 2012 at the Agriculture Hall 

Atrium at Michigan State University. Figure 6 illustrates the research process visually.  

 

 

Figure 6. Research Process 

 

To measure the accessibility and green features of the park buildings, measurement tools 

referring to related studies were developed and distributed to students. 

The building accessibility assessment tool was developed for measuring the size of doors, 

windows, and ramps and determining if they meet the Americans with Disabilities Act (ADA) 

Accessibility Guidelines. The ultimate goal of this accessibility assessment was to propose 

improvement plans. 
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The green feature evaluation tool for this study was developed for measuring energy-

efficiency and indoor environmental quality of interior spaces, and identifying problems in 

temperature, humidity, and indoor air quality. The ultimate goal of this evaluation was to 

propose alternative materials and design considerations for improving energy-efficiency of 

the buildings. 

 

The building accessibility assessment tool consisted of the following contents. 

(1) Measure all space size (wall to wall)  

Check on the floor plan if anything is different from the floor plans (these are the 

renovation plan, thus the current floor plans should be different) 

(2) Measure all doors 

-Width (we need to evaluate if the width is enough for a 

wheelchair use) 

-Height (no thickness) 

-Door thread hold (this will be an obstacle for a wheelchair use) 
 

(3) Ramps  

-Where are ramps located around the building? 

- Measure width and length of each ramp. 

 

 

 

 

(4) Windows 

- Check the orientation of each window (i.e., facing east, west, south, or north) 

- Measure the height from floor to apron (i.e., Are they reachable by a wheelchair 

user?) 

- Is the window easy to open and close? 

- Measure the height and width of the outside mount 

- Measure the height and width of the inside mount 

    Figure 7. Measuring window size 

H
e
ig

h
t 

Length 
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(5) Bathroom access on the 1st floor  

- Review the current floor plan and suggest a bathroom position on the floor plan 

- Floor plans should be attached. 

 

The green feature evaluation tool consisted of the following contents.  

(1) Energy efficiency of the buildings 

- Check orientation of the building: this will also show the available daylight for 

spaces 

- Check windows: Are the windows easy to open and close? This will examine if the 

space can have natural ventilations to keep good indoor air quality.  

- Check exterior materials and interior materials: Check colors and textures of each 

space and suggest eco-friendly materials having similar colors and textures: Take 

pictures of these details and make tables. 
 

Table Example) 

Floor level Space Floor  Walls Ceiling 

1 Conference room Colors 

Texture 

Colors 

Texture 

Colors 

Texture 

1 Office Colors 

Texture 

Colors 

Texture 

Colors 

Texture 

1 Exhibit room Colors 

Texture 

Colors 

Texture 

Colors 

Texture 
 

- Identify if the building is insulated 

- Suggest if any desirable renewable energy system can be implemented in this 

building (where can we install, cost for installation and operation based on the 

product catalogue) 
 

(2) Indoor Environmental Quality 

-  Measure indoor air quality in every space and identify problems in temperature, 

moisture, indoor air quality (CO2 level) 

- Bring your laptop and install the program and create a table 

   

Figure 8 & 9. Measuring temperature, humidity, and CO2 
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Table Example) 

Floor 

level 

Space Temperature 

(Time) 

Humidity 

(Time) 

CO2 

(Time) 

1 Conference room 82 F  

(11:30 AM) 

36 % (11:30 AM) 900 ppm 

(11:30AM) 

1 Office 82 F  

(11:30 AM) 

36 % (11:30 AM) 900 ppm 

(11:30AM) 

1 Exhibit room 82 F  

(11:30 AM) 

36 % (11:30 AM) 900 ppm 

(11:30AM) 
 

- Check lighting fixtures and measure illumination of each space: Lighting fixture 

examples can be florescent, incandescent, or LED bulbs, ceiling fan, wall sconce, wall mount, 

and so on. 

 

   

Figure 10 & 11. Measuring illumination 
 

Table Example) 

Floor level Space Lighting 

fixtures 

Illumination 

(Time) 

Note 

1 Conference 

room 

4 florescent 120 footcandles 

(11:30 AM) 

Energy-

efficient  

1 Office 4 florescent 120 footcandles 

(11:30 AM) 

Energy-

efficient 

1 Exhibit room 4 florescent 120 footcandles 

(11:30 AM) 

Energy-

efficient 
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II. Walker Tavern Research 
 

2.1 Accessibility Assessment  

 
Introduction 

 

The Cambridge Junction historic site is an exhibit that shows how a stagecoach stop 

served travelers in historic times. It has acted as a stagecoach stop, a farmhouse and a 

roadside tourist attraction over its history. It is found on the intersection of two main roads 

that were important to the settlement of early southern Michigan, those being M-50 and 

Chicago Road (US 12). Cambridge Junction has two historic buildings, Walker Tavern and 

Hewitt House, each representing a different period of history for the site.  

For this study we examined the Walker Tavern Building in Cambridge Junction for its 

accessibility qualities. On visiting the Walker Tavern Building our group discovered that the 

building already has some ADA accessible features, but certain aspects of the building were 

not totally accessible for all visitors. The thresholds in between rooms are taller than ½  inch, 

which would be too high for a wheelchair to pass over. The second floor was also completely 

inaccessible. However, all of the doors in the building were ADA accessible and some of them 

were larger than 36” wide. The slope and run of the ramp in the back of the building was also 

compliant, though it requires some refinishing and the addition of handrails. Another 

observation we made is that all of the windows were secured shut and not operable in the 

space. This could be because it was closed for the winter or it could be how they are normally. 

In terms of suggestions for bathrooms in the building, we thought that it would be 

difficult to put a bathroom on the first floor because each of the four rooms on that floor are 

all important to the integrity of the building. One suggestion we did have though, would be to 

build an “outhouse” outside of the building, somewhere behind the house outside of the 

fenced in area. It could be created to resemble an outhouse that would have been there 

originally or represent a similar one from that time period. It would feature modern facilities 

and would be handicap accessible. 

 

Part I: Space Size 

To measure the size of the spaces within the building we used a variety of measuring 

techniques. We first measured the width of the walls in each room and did so by measuring 

each wall at various different heights to ensure that there weren’t any discrepancies.  To 

measure the overall size of the space we measured between each corner of the room and from 

wall to wall from the middle of the space.  
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The majority of the rooms within the Walker Tavern Building are sized to different body 

size standards. This can be seen in the small and narrow shapes of many of the rooms. The 

rooms are still big enough to accommodate small groups of visitors for tours.  

The first level houses the spaces that were used for socializing and providing for the 

guests. The front door enters into the entry hall, with access to the parlor and taproom. The 

parlor was used to house the women and children while waiting for the next stagecoach to 

arrive. There is an original stove located here, along with a new glass partition and some 

bench seating surrounding the walls. The room acts as an access hallway to the owners’ 

bedroom and the back door.  

The taproom is located across from the parlor through the entry hall. This was used as a 

socializing space for the men that would travel through with their families. It also acted as 

the designated post office for the house. There are still mail slots located on the west wall 

next to the doorway. There is a bar area in the northwest corner of the room, adjacent to a 

fireplace.  

The kitchen is located at the back of the building at the end of the entry hall. It houses a 

large dining table with two benches. There are other furniture pieces, like a hutch and a 

cabinet for housing dishes. There is a fireplace located on the south wall that shares a flue 

with the fireplace in the taproom. In front of the fireplace is the original stove used for 

serving meals to the travelers. There are two doors that access the exterior of the building, 

one on the east wall and one on the south wall.  

The second level houses the sleeping quarters that were rented out to travelers. There 

were two smaller bedrooms at the front of the building, one on the west side and one on the 

east. There is a narrow hallway that accesses all three bedrooms; it is not wide enough to be 

ADA compliant. The bedroom located in the north on the second floor is the largest room in 

the house that held the most travelers.   

The existing floor plans are presented on the next two pages. 
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Figure 12. First floor 
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Figure 13. Second floor 
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Part II: Doors 

 

For each door in the space we did a number of measurements. First, we measured the 

height of the door by measuring both sides of the door. Next we measured the width by 

measuring both the width of the top and bottom of the door. We measured the door frame and 

jamb surrounding the door to make sure that our data for the size of the door was accurate.  

All of the doors in the house are original, but have been refinished and retouched over 

time. They are all wide enough to be accessible with the exception of a closet door in the 

kitchen. The rest of the doors are around 40” wide and above 80” high. The thresholds for the 

doorways are not accessible as they were about ½” high. These will need to be changed to ¼” 

or less, with beveled edges in order to become accessible.  

 

 

 

 

 

 

 

 

 

 
 

Table 3. Door measurements 

Space 

No. 

Door 

No. 
Height Width 

Accessible by wheelchair 

users (Check ADA 

compliance) 

Orientation 

1 1 79.75" 40.75" wide- Yes threshold- No W 

1 2 84.25" 41.75" wide- Yes threshold- No E 

2 1 85" 41.75" wide- Yes threshold- No E 

2 2 84" 40.5" wide- Yes threshold- No N 

2 3 84.5" 41.5" wide- Yes threshold- No W 

3 1 84" 33" wide- No threshold- No S 

3 2 84.25" 41.75" wide- Yes threshold- No W 

3 3 82" 40.5" wide- Yes threshold- No N 

3 4 81.5" 40.75" wide- Yes threshold- No E 

4 1 83" 42" wide- Yes threshold- No N 

5 1 82.5" 38.5" wide- No threshold- No E 

7 1 82.25" 35.5" wide- No threshold- No W 

8 1 76.25" 32" wide- No threshold- No N 

    

 

                     4                   3                                                            8 

   

 

 

 

              2                     1                                          7         6         5  
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Part III: Windows 

 

To measure the windows, we first measured the outside size of the window by measuring 

from the outside of the frame on either side of the glass panes. We then measured from the 

top of the window from to the bottom of the apron. In addition to that we measured the size 

of the frame from the bottom of the apron and the width of the frame below the apron. We 

then measured the interior elements of the window by measuring from the inside of the 

frame surrounding the glass panes. We did this for both portions of the windows as they were 

all double hung.   

The windows in the building are all of similar size and original to the building. They all 

have the ability to be opened, however they are currently sealed shut. The front façade had 

windows spaced equidistant from one another. They are spaced sporadically around the other 

three sides of the building. The front windows face the southern direction, so this side of the 

building is always in direct sunlight. The front of the building also has shutters surrounding 

each window. All of the other windows had shutters at one point that could be added again to 

keep with the originality of the home.  

 

 

 

 

 

 

 

Table 4. Window Measurements 

 

Space 

No. 

Window 

No.  
Height Width 

Floor to 

Apron  

Accessible by 

wheelchair users 

(Check ADA 

compliance) 

Orientation  

1 1 62.5" 44.25" 24.5" Yes S 

1 2 62.5" 44.25" 24.5" Yes S 

1 3 62.5" 44.25" 24.5" Yes W 

2 1 62.5" 44.25" 24.5" Yes S 

2 2 62.5" 44.25" 24.5" Yes S 

2 3 62.5" 44.25" 24.5" Yes W 

3 1 62" 44" 24.25" Yes N 

3 2 62" 44" 23.25" Yes N 

3 3 62" 44" 23.5" Yes E 

    

 

                     4                   3                                                            8 

   

 

 

 

              2                     1                                          7         6         5  



22 

 

3 4 62" 44" 23.5" Yes E 

4 1 62" 44.25" 25.5" Yes N 

4 2 62" 44.25" 25" Yes W 

5 1 62" 43.25" 29.5" No S 

5 2 62" 43" 29.5" No S 

5 3 62" 43.5" 30" No E 

5 4 62" 43.75" 30.25" No E 

6 1 63.25" 43.5" 29.5" No S 

7 1 62.5" 43.75" 30" No S 

7 2 62.25" 43.75" 30" No S 

7 3 63" 43.75" 29" No W 

7 4 62.5" 44.5" 29" No W 

8 1 49.5" 35.5" 31.5" No E 

8 2 49.5" 35.5" 22.25" No N 

8 3 49.5" 35.5" 31.5" No W 

 

Part IV: Ramps 

 

To measure the exterior ramp we first measured the height of the top of the ramp when it 

reaches the entrance door. From there we measured the overall length of the ramp from 

beginning to end. To determine the rise over run ratio we divided the length of the ramp by 

the height of the ramp. With this information we were able to determine that the ratio was 

approved to be accessible for users.   

The only ramp located at Walker Tavern is found at the rear entrance to the building. 

This is the main entrance used for visitors that come to the space. It is accessible as it has a 

1:2 ratio, making it possible for wheelchair users to easily access the building. It needs the 

addition of handrails on either side of that should be between 34”-38” in height. The ramp 

may need to be re-enforced to make sure that it remains stable.  

 

Part V: Bathroom Suggestion 

 

We think that it would be hard to accommodate a bathroom within the current structure, 

so we are suggesting adding a separate bathroom structure on the grounds adjacent to the 

building. We would suggest locating it on the west side of the building outside of the existing 

fence, so as not to obstruct the view of the Walker Tavern Building from the M-12 highway. 

The bathroom would be fully ADA accessible. It would feature modern conveniences, like 

water saving fixtures and hand dryers. The exterior would be done in the same style that is 

seen on the exterior of Walker Tavern, using white painted siding and green shutters 

surrounding the windows. It would be a one-user bathroom with a toilet and sink (Fig.14). 

The interior will be finished in materials that are similar to those in the Walker Tavern 
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Building, like durable wood floors and a patterned wall covering. There will be five windows 

to bring in a great amount of daylight, reducing electricity costs. The windows would have a 

frosted finish to let in light while also providing privacy for users.  

 

 
Figure 14. Suggested restroom area  
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2.2 Green Design Proposal: Energy-Efficiency and Indoor Environmental 

Quality Assessment  

 
Introduction  

 

With the dream of making Walker Tavern the 

destination it once was, quite a bit of work must be 

done to the existing building. Steps to improve 

energy efficiency and indoor environmental quality of 

Walker Tavern will make guests more comfortable, 

just like Sylvester and Lucy Walker had intended in 

the 1800’s. With this dream in mind, upon visiting 

Walker Tavern, our goal was to evaluate energy 

efficiency and indoor environmental quality of the 

existing conditions to make recommendations for the 

future state.  

 

 

Energy Efficiency 

As specified by LEED (Leadership in Energy and Environmental Design), energy 

efficiency builds on strategies used to reduce energy demand. Once energy needs have been 

identified, steps can be taken to explore energy demand reductions to improve the efficiency 

of the existing building. At Walker Tavern, the process of evaluating energy efficiency 

included noting the building’s orientation as well as the building’s existing materials. Making 

note of building orientation is essential in order to record how rooms in the building receive 

various amounts of daylight at certain times. It is also important to take note of the 

building’s materials to determine how existing materials contribute to the current insulation 

of the space. Observations of materials in addition to the chilly weather made it easy to 

determine Walker Tavern lacked significant insulation. In fact, current insulation appeared 

to be non-existent.  

At the time of the site visit, the rooms at the front of Walker Tavern had the most daylight 

coming in through the windows. Figures 16 and 17 represent how the building orientation 

can contribute to light levels in a particular room. 

  

Figure 15. Site plan with building 

orientation 

Figure 5. Personal Room: Located in 

the Northwest corner of the Tavern. 



25 

 

 

 

 

 

 

 

 

 

Material Selection 

 

Material selection plays a key role in Energy Efficiency. The interior of Walker Tavern 

seems very bright and open in part due the color selection of the walls and ceiling. All of the 

rooms in the Tavern have white walls with a colored trim. Daylight reflects off of lighter 

surfaces and bounces to other corners of the room, whereas dark colors absorb light and thus 

absorb the energy in a space.  

At this time although color selection is appropriate almost all of the rooms could use a 

touch up. Cracked or peeling paint was accounted for in each and every room. Figure 18 and 

19 show the current conditions of walls and ceiling of the building. Both pealing plaster and 

paint on the wall on the left as well as the cracked paint on the ceiling need to be repaired. 

As an example to freshen the Tavern up while staying environmentally conscious, Natura 

Interior Paint by Benjamin Moore (Fig.20) is recommend. This is not only example. There are 

also similar paints available in a local market. 

 

Figure 17. 1- Taproom: Located in the 

southeast corner of the Tavern 

Figure 16. 4-Dining space: Located in 

the northwest corner of the Tavern 

    

 

                     4                   3                                                            8 

   

 

 

 

              2                     1                                       7         6         5  
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Figure 18 & 19. Walls and ceiling in 2-Parlor 

 

 

 

 

 

 

 

In addition to improving the existing conditions of the walls, the hardwood floors need to 

be refinished as well. Monocoat Natural Oil Finish (Fig.21) is an environmentally product 

that would be perfect for the Walker Tavern. Monocoat is a durable one-coat finish for wood 

floors. Monocoat contains no volatile organic compounds (VOCs), nor does it contain other 

harmful chemicals. As mentioned, other similar products are available in a local market. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FEATURES: 

Monocoat contains Natural plant oils, modified 

plant oils, natural waxes, modified natural 

waxes, non-aromatic hydrocarbons- 0% VOC, 

lead-free catalytic dryers, and organic pigment. 

This has has no effect on indoor air quality. 

 

FEATURES: 

Paint and Primer Together 

 Virtually odorless 

 Zero-VOC in both the base and the 

colorant 

 Quick dry time: 30 min. to dry to the 

touch, 1-hour to recoat 

 100% Acrylic Latex 

 Provides a durable, Washable film 

 Spatter-resistant 

 No compromise in performance or color 

option 

 Carries the Green Promise®  designation 

Figure 21. Monocoat natural oil finish 

Figure 20. Natura interior paint and its main features 
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Insulation 

 

Although insulation was seen in bedroom 5 & bedroom 7 (Fig. 22 & 23), we found this 

insulation is minimal for the building.  

While on the site visit it was noted that all of the windows 

were very drafty. No matter what amount of insulation is 

present, if drafty windows are in a building, cold air will 

constantly be getting into the interior as heat escapes. To solve 

the problem of the drafty windows and improve the energy 

efficiency of the building with better insulation, we recommend 

installing new energy efficient windows.  

Replacing historical windows is often a difficult task. It is 

important to keep the look of a historic home. Although energy 

efficiency is important, a historic building just wouldn’t look 

right with brand new Energy Star windows. A company called 

Marvin Windows & Doors provides a good solution for the 

insulation problems Walker Tavern is facing. A case study found 

on the Marvin Windows & Doors website is a desirable 

precedent for the future replacement of the windows at Walker 

Tavern.  

Marvin Windows has a line of specialty windows designed 

for unique applications that provide historic authenticity and 

high performance. This line was used at the Zimmerman House 

and would be a proper application for Walker Tavern. 

 

 

Zimmerman House Project  / Severna Park, MD A Colonial renovation 

Constructed in 1769, this colonial home was originally a 

comfortable farmhouse, but after 200 years, most of the 

original windows had rotted, warped and loosened. Like most 

windows of the colonial period, the windows lacked weather 

stripping and were made with standard float glass, wavy with 

imperfections. The plans called for replacement of all the 

windows with new windows that replicated the original style 

and delivered maximum energy efficiency. 

Figure 22 & 23. Exposed Insulation 
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Project Highlights 

• This manufacturer provided Authentic Divided Lites and 

jamb liners to fit the restoration and maintain the colonial 

character of the home. 

• The project called for 30 custom-size wood windows, 

including Double Hung and Casemaster windows, and a 

Bow and a Bay window. Each window was produced to 

precise specifications to ensure a great fit and maximum 

energy efficiency. 

Building Type Single family home 

Units and Applications Double Hung windows, 

Casemaster window,  Casemaster Bow window, 

Casemaster Bay window 

Architect Robert Ellis Contractor Harvey Tolliver, Inc. 

 

All contents are from http://www.marvin.com/benefits-features/energy-efficient/ 

 

 

Indoor Environmental Quality 

 

Indoor Environmental Quality includes 4 categories: Indoor Air Quality, Thermal Comfort, 

Lighting and Acoustics. Indoor air quality specifically benefits the place where Americans 

spend most of their time, indoors. Not only does improved environmental air quality improve 

a buildings interior environment but also accounts for considerable annual economic savings. 

The combination of these two makes locations with high-quality indoor air desirable places to 

live, work, play and visit.  

In order to record the indoor environmental air quality, measurements of CO2 

concentrations per room were recorded, as well as temperature and illumination of each 

space (see Table 5).  

 

Table 5. Indoor environmental quality data 

Figure 24 & 25. Zimmerman House 

window restoration project  
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Temperature 

The graph to the right (Fig. 26) indicates temperature in degrees Fahrenheit of each room 

in Walker Tavern during the site visit. 

Not a single room was above 50˚F at 

any given point. In the future, the 

Cambridge State Park has hopes of 

housing people in the Walker Tavern 

for overnights. At this time, that idea 

would not be successful with the 

maximum temperature being of 50˚F. 

If appropriate measures are taken to 

better insulate the building with new 

windows, guests will be much more 

comfortable during their stay at the 

Walker Tavern.   

 

Carbon Dioxide 

Figure 27 shows the CO2 concentrations of each room, measured in parts per million 

(ppm). Bedrooms 5,6 and 7 are all on the second floor and all have higher CO2 concentrations 

then the rooms on the first floor. 

Overall the CO2 concentrations are 

not approaching dangerous levels, in 

fact they are generally low compared 

to that of a normal/ occupied building. 

This, in part, may be due to the non-

existent insulation and doors and 

windows that are not airtight. This 

may also explain the reason for higher 

CO2 levels on the 2nd floor of the 

tavern.  None of the CO2 levels are 

above 1000 ppm, which is usually the 

concentration when occupants start 

to have complaints about drowsiness 

and poor air. 

 

 

 

Figure 26. Temperature Measurements (Fahrenheit) 

Figure 27. CO2 Measurements in ppm per room in the 

Walker Tavern 
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Indoor Environmental Quality Comparison  

 

Figure 28 compares the humidity, CO2 levels and ventilation of each space in evaluating 

the overall indoor environmental quality. There is better ventilation on the first floor, though 

no windows are operable. CO2 concentrations are higher on the second floor but do not 

surpass an unhealthy range. The humidity levels throughout the spaces are quite consistent.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28. Indoor environmental quality comparisons in Walker Tavern 

 

Illumination 

 

This graph in Figure 29 shows the illumination of each space, measured in foot candles. 

These measurements can also be seen in figure 15. The kitchen had some windows but the 

placement of those windows in relation to the time of day did not provide adequate lighting 

in the space. Room, 4, the personal room, had no windows. The only light that was existent in 

the space was carried over from the Taproom and the Kitchen as well as through the cracks 

in the front door. The Bedrooms on the second floor all had adequate windows. All of the 

spaces did not have working electrical fixtures, therefore relying on only daylight to light the 

space.     

Figure 29. Illumination Measurements in fc per Room in the Walker Tavern 
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Conclusion 

 

These measured data should be compared with the recommended guidelines of indoor 

environmental quality. Overall humidity and CO2 levels were acceptable. Temperature levels 

were very lower than guidelines (68-75 °F) . Ventilation levels showed serious air leakage in 

Walker Tavern. In addition to temperature, humidity, ventilation, and CO2 levels, 

particulates, formaldehyde, and nitrogen dioxide are important indicators for assessing 

indoor environmental quality. Therefore, these items should be measured in the future for 

more accurately evaluating indoor environmental quality of the park buildings. 

 

Table 6. Recommended indoor environmental quality guidelines 

 

PARAMETER IDPH ASHRAE OSHA PEL *  

Humidity  20% - 60% 30% - 60% N/A 

Temperature 
68° - 75° (winter) 68° - 75° (winter) 

N/A 
73° – 79° (summer) 73° - 79° (summer) 

Carbon Dioxide 
1,000 ppm 

1,000 ppm 5,000 ppm 
(<800 ppm preferred) 

Carbon Monoxide 9 ppm 9 ppm 50 ppm 

Hydrogen Sulfide 0.01 ppm N/A 20 ppm 

Ozone 0.08 ppm N/A 0.1 ppm 

Particulates 

0.15 mg/m
3
 (PM 10 ) (150 

µg/m
3
) 24-hr 0.065 mg/m

3
 

(PM 2.5 ) (65 µg/m
3
) 24-hr 

N/A 
15 mg/m

3
 (total) 

5 mg/m
3
 (resp.) 

Formaldehyde 
0.1 ppm (office) 

N/A 0.75 ppm 
0.03 ppm (home) 

Nitrogen Dioxide 0.05 ppm N/A 5 ppm 

Radon  4.0 pCi/L N/A 100 pCi/L 

Notes: IDPH: Illinois Development of Public Health 

ASHRAE: American Society of Heating, Refrigerating and Air Conditioning Engineers  

OSHA PEL: Occupational Safety and Health Administration Permissible Exposure Limit 

Source: Illinois Department of Public Health Guidelines for Indoor Air Quality, 2012 

 

In conclusion, the existing site at Cambridge State Park is a wonderful historic tavern. 

With a few changes and updates Walker Tavern has the potential to be an energy efficient 

historical building. The improved efficiency and indoor environmental quality will be the first 

step in creating a welcoming environment for guests at this historical site.  
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III. Hewitt Housing Building Research 
 

3.1 Accessibility Assessment 
 

Introduction 

The Hewitt House Building is located in the Cambridge Junction State Historic Park 

located at the intersection of US 12 and M-50 in Brooklyn, Michigan. There are two main 

historic buildings on the 66 acres state park, one of which is the Hewitt House.  

Over the years some of the historical beauty of the Hewitt House has been covered up and 

is now being restored back to its 1920’s condition. We have been involved in this restoration 

process by measuring the entire space including windows, doors and ramps, and providing 

guidance on how to create an accessible space, including restrooms, to be used by all visitors. 

We as a research team began measuring the space, moving in a counter-clockwise motion 

as we continued to measure each room. Two research members were in charge of taking the 

measurements. One person held one end of the measuring tape while another held the other 

and reports the number. We had to make sure our measuring tape was level and usually laid 

it on the floor, or along a straight edge to get an accurate reading. Sometimes we could not 

measure on the floor, due to obstacles, and there was no straight edge so we used resources 

like carpet and ceiling tile to get the measurement of the space. Because we knew the size of 

the tile we could accurately count these tiles and add up the inches. One research member 

organized and recorded our measurements in an orderly fashion to know what measurements 

went with what space, while Alyssa took pictures of the entire space and helped with 

measuring and recording. 

 

Part I: Space Size 

The floor plan of the Hewitt House contains many small rooms with few hallways. The 

visitor entrance opens into a small room with a counter and refreshments. Through a series 

of hallway-like spaces, visitors can move through the meeting room, the original front 

entryway and the gallery/exhibit area.  

The original entryway contains a stairway to the second floor, which holds the only 

working restroom in the house.  The exhibit area holds artifacts with historical significance 

to the Cambridge Junction site. Connected to this area is a space where a restroom once was 

but is now completely torn up. Walls now cover most of the fireplaces original to the space. 

Most of the space has an accessible, 36” wide route but with furnishings and exhibits placed 

in certain ways, and with most of the space used as temporary storage, it is not currently 

accessible. Recommended is rearranging furnishings to create a more accessible path and 
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using unused spaces for storage and refinishing purposes. Windows, doors and ramps should 

also be accessible. Please refer to the floor plan in Figure 32. 

 

Part II: Doors 

The doors at Hewitt house vary from 2’-7” to 4’-8” wide. This includes openings without 

doors that transition into other spaces. Figures 30 and 31 below show examples of the doors 

and openings in the house. 

  

 

 

 

 

 

 

 

Figure 30 & 31. Examples of doors and openings in Hewitt House 

 

Research team measured the width, height, outside mount width and height, threshold 

and observed the hardware. The Americans with Disabilities act states that a 

doorway/opening should be a minimum of 32” wide, but ideally 36” wide for the most 

comfortable pass.  

To measure the doorways and openings, we placed a measuring tap along the ground on 

the threshold and took the measurement from inside mount to inside mount. The height was 

measured in the same manor. The hardware on the doors varied from easy to pull to knobs. 

The knobs should be replaced, as they are harder to use for those with hand hindrances. ADA 

suggests that hardware be 34” minimum and 48” maximum above the finished floor. The 

hardware we measured, by placing the measuring tape on the floor up to the center of the 

hardware fixture, were all around 34” above the finished floor. Lastly, thresholds should be 

no more than ½” high to avoid tripping hazards. Doors noted on floor plan in purple in Figure 

32. 
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Figure 32. Floor plan of Hewitt House 

(Notes: Numbers colored in purple indicate doors and in red indicate windows) 
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Table 7. Door measurements 

Door Width Height 

Outside 

Mount 

Width 

Outside 

Mount 

Height 

Threshold 

Complies 

with ADA 

guidelines 

Hardware 

1 2'7 1/2" 6'8 1/2" 3'5 1/2" 7'1 1/2" 

No transition 

to carpet, very 

minimal 

No  

2 2'8" 6'8 1/2" 3'5 1/2" 7'1 1/2" 

No transition 

strip between 

wood, gap 

Yes  

3 4'8 1/4" 6'8 1/2" 5'7 1/2" 7'1 1/2" 

Two different 

woods meet, no 

gap 

Yes  

4 2'6 1/2" 6'8 1/2" 3'2 1/2" 7'1" 

No transition 

to carpet, large 

piece of tape 

No  

5 2'8" 6'8 1/2" 3'5" 7'1" 

2 cm, almost 

too small to 

measure 

Yes  

6 3' 6'8 1/2" 3'11" 7'1" 1/4" Yes 

2'9" from the 

floor to 

grasp 

hardware 

7 3'7 1/2" 6'7 1/2" 4'4 1/2" 7'1" 
To carpet, 1/8" 

or less 
Yes  

8 2'11" 6'7" 3'9" 7' Unsturdy Yes 

3' from the 

floor to 

simply pull 

hardware 

9 2'6" 6'8" 3'2 1/2" 7'1" 1/2" No  

10 2'8 1/4" 6'8 1/2" 3'5" 7'1" 3/4”, steps No 

2'10" from 

the floor to 

twist 

hardware 

11 2'8" 6'8 1/2" 3'5" 7'1" 
1/4" carpet to 

wood 
Yes  

12 2'11" 6'8 1/2" 3'8 1/2" 7'1 1/2" 

metal 

transition 

strip, huge gap 

to ramp 

Yes 

3'6 1/2" from 

the floor to 

twist handle 

 

Part III: Windows 

 

Most of the windows in the Hewitt House Building were all of a similar size and height 

from the floor, as seen in Figure 7. They were all approximately 4’4” high and the widths 

varied from 2’9 ½” to 2’3 ½”.  To measure these lengths, we placed a measuring tape on the 

inside of the window, covering the entire glass space. The outside mount is the same space 
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including the wood molding on the outer edges. The height from floor to apron, 1’11” in all 

instances, is the space in between the flooring and the bottom of the wood molding 

underneath the window. 

 All of these measurements are important to know in the 

Hewitt House Building for ADA accessibility. If visitors are 

coming into the space, enjoying the window view should be 

universal. Height from floor to apron describes if someone in a 

wheelchair, etc. is able to see outside. The orientation and 

ability to open the window are also important. A bright, 

uncovered south-facing window may be a hindrance while 

viewing the space and if the windows can be opened but it is 

difficult either because of reach or hard, tight grasping, this 

could stop people from using the space to its full extent.  

The ADA guidelines state that operable parts shall be 

operable with one hand and shall not require tight grasping, 

pinching, or twisting of the wrist.  The force required to 

activate operable parts shall be 5 pounds maximum. Windows 

are noted on floor plan in red. 

 

Table 8. Window measurements 

Spac

e 

Window Height Width Floor 

to 

Apron 

Outside Mount Accessibilit

y 

Complies 

with ADA 

Guidelines 

Orient

ation 

1 

1 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7" W 

Not easily 

opened No N 

2 Noted on floor plan, not present in home  No  

3 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7" W 

4'7" reach 

to 

opening 

mechanis

m No S 

4 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7" W 

Requires 

a lot of 

force to 

open No S 

2 

1 

4'4 

1/2" 2'3 1/2" 1'11" 5'1" H, 3'1" W 

Almost all 

windows 

painted 

shut No W 

2 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7" W  No S 

3 1 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7" W 

Not easily 

opened No S 

Figure 33. Typical window 

type in Hewitt House 
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4 

1 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7"W 

Not easily 

opened No N 

2 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7"W 

Not easily 

opened No E 

3 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7"W 

Not easily 

opened No N 

4 4'4" 2'9 1/2" 1'11" 5'1" H, 3'7"W 

Not easily 

opened No N 

5 1 4'4" 2'9 1/4" 1'11" 

4'9" H, 3'5 1/2" 

W 

Not easily 

opened No N 

 

 

Part IV: Ramps 

 

The first ramp is located at the back of the building, 

which is used as their main entrance, as seen in Figure 

18. We measured the ramp by use of a tape measure. 

First, we measured the length of the ramp from the 

bottom, on the ground, by one person standing at one 

end and another person at the other. Next we measured 

the height of the ramp. Third, we measured the incline 

by one person standing at one end and another person at 

the other. Lastly, we calculated the slope, which is rise 

divided by run and equals 15.6. 

The second ramp is located in the front of the 

building which leads to the main museum, as 

seen in Figure 35. We measured the ramp by use 

of a tape measure. First, we measured the length 

of the ramp from the bottom, on the ground, by 

one person standing at one end and another 

person at the other. Next we measured the height 

of the ramp. Third, we measured the incline by 

one person standing at one end and another 

person at the other. Lastly, we calculated the 

slope, which is rise divided by run and equals 8.2. 

In the Table 9, L1 is the length of the horizontal 

run, L2 is the length of the angled run.  

The ideal ratio of width and length (or slope) is 1 to 12. 

Figure 34. Measuring Ramp 1 

Figure 35. Ramp 2 
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The ramp 1 located in front of the main office meets this guideline, but the ramp 2 does not 

meet this guideline. 

 

Table 9. Ramp measurements 

 

Ramps Height L1 L2 Width 

1 1'5" 21'11" 22'1" 7'9 1/2" 

2 1'6" 12'2" 12' 3 1/2" 3'8" 

Note:                                        L2 

   H 

                      L1 

 

Part V: An Accessible Restroom Suggestion 

 

The floorplan in Figure 32 shows the addition of a future bathroom, which is in a good 

placement for ADA accessibility and for the general public. Its placement near the door with 

a ramp makes it an ideal location. There is also a 60” turning radius in each restroom to 

allow for wheelchair users to complete a turn. A few suggestions for the space would be to use 

a sink and countertop that is open underneath for wheelchairs to pull under. With this, if 

pipes are exposed they should be covered with a material that will not allow heat to be 

transferred. A full-length mirror should also be provided for accessibility. Grab bars should be 

provided behind and next to the toilet, as well as a higher seated toilet, to allow for an easy 

transfer from a wheelchair. 

 

Conclusion 

 

Many improvements can be made at Hewitt House to allow for people with all abilities to 

experience the original 1920’s building. The rehabilitation of Hewitt House will only be a 

positive enhancement to the State Parks of Michigan. 
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3.2 Green Design Proposal: Energy-Efficiency and Indoor Environmental  

Quality Assessment  

 
Introduction 

 

This chapter examined current conditions of Hewitt House, took pictures, observed and 

measured the indoor environmental quality and energy efficiency. We focused on green 

design features. The building was analyzed in terms of eco-friendly materials and fixtures to 

create a more sustainable environment for the staff and visitors, while improving indoor air 

quality. 

 

Windows 

 

As discovered through the accessibility assessment the home has at least one window for 

each room. The windows in the house are in fairly good condition and all roughly the same 

size. It was important to note the dimensions of these windows and the orientation in order 

to determine the amount of natural light that each space receives.  

  

     

Figures 36-40. Various windows in Hewitt House 
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Table 10. Window measurements 

Window 

Number 

Room 

Number 

Floor Space Orient

ation 

Height Width Floor to 

Apron 

Accessible by 

wheelchair 

users 

Notes 

1 1 1 
Conference 

Room 
North 52 1/4" 33 1/2"  23 1/2" Yes Can open 

2 1 1 
Conference 

Room 
South 52 1/4" 33 1/2"  23 1/2" Yes Can open 

3 1 1 
Conference 

Room 
South 52 1/4" 33 1/2"  23 1/2" Yes Can open 

4 2 1 
Dining Room & 

Entry Hall 
East 52 1/4" 33 1/2"  23 1/2" Yes Can open 

5 2 1 
Dining Room & 

Entry Hall 
South 52 1/4" 27 1/2" 23 1/2" Yes Can open 

6 2 1 
Dining Room & 

Entry Hall 
South 13" 25 1/2" 63" No 

Small window 

on door/ 

Cannot open 

7 2 1 
Dining Room & 

Entry Hall 
South 77" 33 1/2"  21 1/2" Yes 

Window on 

screen door/ 

Cannot open 

8 3 1 Exhibit Space South 52 1/4" 33 1/2"  23 1/2" Yes Can open 

9 3A 1 Bathroom North 52 1/4" 33 1/2"  23 1/2" Yes Can open 

10 4 1 Office West 52 1/4" 33 1/2"  23 1/2" Yes Can open 

11 4 1 Office North 35" 21 1/2" 38" No 
Small window 

on door/ 

Cannot open 

12 4A 1 Reception North 52 1/4" 33 1/2"  23 1/2" Yes Can open 

13 4A 1 Reception West 80" 34" 21" No 
Window on 

screen door/ 

Cannot open 

14 5 2 Storage 1 North 52 1/4" 33 1/2"  23 1/2" Yes Can open 

15 5 2 Storage 1 West 52 1/4" 33 1/2"  23 1/2" Yes Can open 

16 6 2 Storage 2 East 52 1/4" 33 1/2"  23 1/2" Yes Can open 

17 7 2 Storage 3 West 52" 28" 15" Yes Can open 

18 7 2 Storage 3 South 52 1/4" 33 1/2"  23 1/2" Yes Can open 

19 8 2 Storage 4 South 52 1/4" 33 1/2"  15" Yes Can open 

20 9 2 Stair Hall South 52 1/4" 33 1/2"  15" Yes Can open 

 

 

                                                4                                                 5              6 

 

 

             1                                         3                                         7               8 

                           2 
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When evaluating the windows in their role in energy efficiency and indoor environmental 

quality there are few suggestions for improvement. First clearing more floor in front of 

windows will increase access to the windows to open and close to higher control of natural 

ventilation. This clear floor space may also reduce the potential clutter may have on blocking 

daylight and natural views. Another suggestion for the windows in the space would be the 

addition of solar window screens. Using solar window screens can reduce heating and cooling 

bills by providing 80%-90% solar blockage and heat gain. The addition of these screens can 

still allow for natural ventilation and dust filtration through windows. 

 

 

 

 

 

 

 

 

Figure 41. Energy-efficient suggestion for windows- solar window screens 

(Source: http://www.blindsgalore.com/) 

 

First Floor Materials 

On the first floor of the Hewitt house there are two primary flooring types. In some areas 

there is worn down hardwood with parts partially stained or painted over and poor condition 

orange/brown carpeting in others. The walls and wood paneling of the first floor seem to have 

been restored and repainted though some areas of the painted gypsum board show signs of 

stains and wear. The ceilings on this floor are either painted gypsum board or acoustical tile 

depending on the space. The gypsum board ceilings look to have been repainted and restored 

and the acoustical tile is in decent condition as well with only a few damaged tiles.  

Solar Window Screens 

• Save on energy cost; cut energy/utility bills 

• 80% and 90% Solar Blockage - STOP HEAT 

• Improve energy efficiency of window and glass 

doors  

• Block and Protect your carpet and furnishings 

from harmful UV radiation 

• Blocks the sun, not the view  

• Flame resistant 

• Provides added insulation: Summer and 

Winter 

• Still allowing ventilation and filtering dust 
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Figures 42-44. Hardwood flooring with attempt to either paint or stain over existing (left), 

Orange carpet in exhibit area (middle), Drywall ceiling in pieces in restroom (right) 

 

   

Figures 45-46. Acoustical ceiling tiles in exhibit area (left), damaged ceiling tiles form leaks 

in exhibit area (right) 

   

Figures 47-48. Painted or stained over in dining room (left), Wall removal in entry left 

variations in hardwood (right) 
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 Figures 49-51. Restored and repainted walls in conference room (left), restored and 

repainted walls in dining room (middle), and restored and repainted walls in front entry 

(right) 

 

    

Figure 52-55. Orange carpet in back entrance (left), painted drywall walls in back entrance 

(2nd), painted drywall walls and ceiling in storage room (3rd), and restored and repainted 

ceiling in both conference and dining room (right) 
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Second Floor Materials 

The flooring on the second floor is all hardwood, and like the first floor appears very worn 

with parts either painted or stained over. Most of the walls are painted gypsum board besides 

the restroom, which is masonry with paint, and appear to be in poor condition with signs or 

staining and wear.  The ceilings on this level are also in poor condition that shows signs of 

caving (Fig. 61) as well as looking worn and stained.  

 

    

Figures 56-59. Hardwood flooring in a 2nd floor room (left), paint all over wood in a storage 

room on the 2nd floor (2nd), painted walls in restroom (3rd), and cracked and falling ceiling in 

the storage room (right) 

   

Figures 60-61. Painted drywall in a 2nd floor room (left), and caving ceiling with leak damage 

in a storage room on the 2nd floor (right) 

 

Table 11 summarizes current conditions of interior materials in the Hewitt House 

building. 
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Table 11. Current conditions of interior materials

 

  

Material and Refinishing Suggestions 

When remodeling or refinishing the interior it is important to consider the effects on the 

indoor environmental quality of the space and the effects on the user. With this in mind we 

have made some suggestions for renovating the interior of the Hewitt house.  

For the floors one option is to go with a company such as Kapalua Floors dust-less 

sanding method. This method is used in restoring the original wood while also using a 

filtration system that eliminates all airborne dust and sanding particles for a healthier 

indoor environment during the restoration. This company also offers a durable waterborne 

polyurethane finish by Bona that contains a low percent of VOCs. Kapalua Floors is also 

from the Detroit Metro Area and would aid in the sustainability of the project by embracing 

regional priority. Another option would be to deep clean the hard wood floors using a deep 

clean system such as the Bona PowerScrubber and Bona deep clean System. This method is 

known to be fast and simple that is commercial strength without any harsh chemicals that 

boasts a no dulling residue. Greenguard indoor air quality certified polish in either high or 

low gloss is also available with cleaning. 
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Table 12. Green flooring product options 

Product name Features 

Dust-less sanding 

 
Detroit Metro 

area, LEED 

Regional Priority 

Credit 

The Atomic DCS (Dust Contaminant System) 

It’s filtration system eliminates all airborne dust and sanding 

particles 

Lessons potential health issues associated with sanding and airborne 

toxic particulates 

Can be combined with Bona waterborne polyurethane finishes 

Very durable and low percent of VOC’s 

As the finish dries, water, not toxic fumes, evaporate into the air 

Non-yellowing and the color won’t change over time 

GreenGaurd Certified for indoor air quality, Cost effective  

Deep Clean 

System:  

Bona 

PowerScrubber 

and Bona deep 

clean System 

Bona PowerScrubber and Bona Deep Clean System 

Commercial strength hardwood floor cleaner has no harsh chemicals 

No dulling residue 

Rotating brushes for powerful scrubbing and squeegees to pick up dirt 

and cleaning solution  

Polish is available in low or high gloss sheens  

GreenGaurd Certified for indoor air quality 

Source: http://www.kapaluafloors.com/bona-eco-friendly-floor-refinishing.php 

 

For the carpeting we selected a similar color content called theatre (Fig.62) by Shaw 

contract group. This carpeting is 100% recyclable, 19%recycled content, contains no PVC, 

PBD, or PBDE, while also being CRI green label plus and cradle to cradle certified. We 

expect this carpet keeps the integrity of the space with similar colors but provides a cleaner 

and healthier environment for guests and staff. 

                                                     New 

                                                                                Old 

                                                                                        

 

                                              Old 

 

 

 

 

Figure 62. Flooring suggestion considering energy-efficiency and indoor environmental 

quality 



47 

 

When addressing the ceiling damage we suggest two options. Option one being to replace 

the entire ceiling using a company called Ceilume. Ceilume’s Sustainable ceiling tiles are 

created from no less than 40% post‐consumer recycled content and 20% pre‐consumer. The 

tiles are also Greenguard certified for Indoor Air Quality and Children & Schools. This 

product has a high light reflectance for improved indoor lighting efficiency. Using Ceilume’s 

ceiling tiles could also aid in the achievement of LEED Materials and resource credits for 

construction waste management, materials reuse, and recycled content.  

The second option for repairing the ceilings would be to a partial ceiling replacement to 

the acoustical tiles. For this repair we recommend Acoustical Solutions, Inc. Acoustical 

Solutions, Inc. offer a sustainable series of ceiling tiles that help can help a project 

earn LEED points. The tiles are constructed of Ecose fiberglass filling faced with 

white sustainable eco‐fabric finish. Ecrose is formaldehyde-free, contains a minimum 

of 30% post-consumer recycled bottle glass, uses an organic based bonding agent 

which is 70% less energy intensive than traditional petroleum‐based bonding agents 

and is 100% recyclable.  

For repairing the damaged walls we suggesting 

using a product called EcoRock by the company 

SeriousMaterials. This gypsum board alternative uses 

80% less energy than traditional gypsum wallboard 

and is made of 80% post-industrial recycled waste. The 

material also is low on VOCs, Drastically reduces the 

quality of indoor air contaminants over any other 

drywall, generates 60% less dust and presents, 

mercury free and highly resistant to mold. Though it is 

still important to note that it is important that during 

construction all spaces should be appropriately sealed. 

This will prevent dust or other particulates from 

entering the air and compromise the IAQ and as well 

as preventing damage the surrounding space.  

For re-painting we suggest using Mystic Black Label 

Paint. This paint has an interior/ exterior color foundation 

formulated to provide excellent coverage and paint color 

development in fewer coats. The feature of having prime-

Figure 64. Black label paint colors 

Figure 63. EcoRock 
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and-paint combo cuts down not only saves time but also cuts down on the amount of cans 

needed for the job. Other winning qualities this paint has are that it contains zero VOCs, 

ultra low odor, and mildew resistant. When repainting we also suggest using the colors in 

figure 23 in those four indicated spaces.  

 

Insulation 

  

The attic appears to be insulated with fiberglass insulation and this can be seen in the 

image following. Exterior walls should be insulated appropriately with fiberglass, cellulose, 

rigid foam board, and spray foam.  

 

 
 

 
 

Figure 65-71. Insulating walls & attic space with fiberglass insulation or spray foam 

 

It was hard to see whether the exterior walls were insulated but it appeared that a 

certain area there was a small gap between the interior walls and exterior walls. It is 

important that the exterior walls are properly insulated. If the exterior walls should not look 
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similar to the interior wall that has no insulation works best when air is not moving through 

or around it. So it is very important to seal air leaks before installing insulation to ensure 

that we get the best performance from the insulation. Sealing and insulating a home’s 

exterior walls, ceiling, windows, doors and floors is often the most cost effective way to 

improve energy efficiency. 

The current insulation conditions do not meet the energy-efficiency guidelines provided by 

the Environmental Protection Agency as follows. Insulation performance is measures by R-

value (its ability to resist heat flow). Higher R-values mean more insulating power. Different 

R-values are recommended for walls, attics, basements and crawlspaces, depending on your 

area of the country (Environmental Protection Agency, 2012).   

 

 
 

Figure 72. Insulation Level Guidelines 

(Source: http://www.epa.gov) 

 

Indoor Air Quality 

 

When looking into the current indoor air quality of the space we made some observations 

and collected and recorded data regarding the temperature, humidity, CO2, number of vents 
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and the ventilation rate for 11 spaces (see Table 13 below).       

First we looked at temperature within the spaces and observed that the temperature 

readings from the second floor were slightly cooler than the first. Several factors that could 

have related to the this temperature difference include the amount of natural lighting that 

reaches the space, the amount of heat that reaches the space, and spaces that were in use.  

Next we examined humidity here the first floor humidity levels range from 29.3-34.6 and 

the second floor ranged from 30.2-32.6. From this we see that the humidity levels range more 

greatly on the first floor than the second.  

The CO2 levels for all spaces in the tavern were normal. This means they had levels 

within 350-1,000ppm, a number above 1,000ppm would have indicate a potential problem.  

Lastly we noted the number of vents and the ventilation rates of the rooms. Ventilation 

efficiency is determined by design and layout, and is dependent upon placement and 

proximity of diffusers and return air outlets. ASHRAE (American Society of Heating, 

Refrigerating and Air Conditioning Engineers) recommends ventilation rates dependent upon 

floor areas and has a minimum of 15 CFM/person. From our calculations it appears that the 

Hewitt House overall has appropriate ventilation rate levels.   

     

Table 13. Indoor Air Quality Measurements  

Room 

number 

Floor Space Temperature 

(Fahrenheit) 

Humidit

y (%) 

CO2 

(ppm) 

Number 

of vents 

Ventilation 

rate (cfm/p) 

1 1 Conference 

room 

71.6 34.6 932 3 15 

2 1 Dining room 

& entry hall 

73.6 30.3 718 3 17 

3 1 Exhibit space 73.8 30.8 654 3 41.4 

3A 1 Bathroom 73.8 29.3 705 2 34.4 

4 1 Office 74.3 29.7 675 1 38.1 

4A 1 Reception 

area 

75.4 31.4 873 1 22.5 

5 2 Storage 1 73.1 30.3 909 1 21.2 

6 2 Storage 2 73.3 30.2 788 1 27.1 

7 2 Storage 3 72.8 31.9 785 1 27.2 

8 2 Storage 4 71.9 32.6 812 1 26.1 

9 2 Stair hall 72.5 31.0 720 0 28.6 

 

There are negative factors affecting indoor environmental quality. Figures 73-75 shows 

objects preventing air distribution to the space. To improve indoor environmental quality, 

these objects should be removed. Figures 76-82 shows various vents in the Hewitt House. 

They are not maintained well without proper replacement. The vents are very critical for 

improving current indoor environmental quality. DNR needs to pay attention to this issue for 
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the building occupants in the future. 

 

 

Figure 73-75. Objects interfering with air distribution to the space 

   

Figures 76-82. Variation of supply and return vent sizes 

 

Some suggestions we have for improving the indoor air quality are to, install ceiling fans, 

eco-friendly material selections, and use only natural cleaning products. By using ceiling fans 

you can increase air circulation for better ventilation. Also using eco-friendly materials and 
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products reduce or eliminate release of VOCs into the air and the use of toxic chemicals.  

 

Lighting 

There were a variety of lightning fixtures in the space including: pendent lighting, 

spotlighting, semi‐flush mount ceiling lighting, florescent lighting, and incandescent lighting. 

Before making lighting suggestions we measured the overall illumination levels in the spaces 

and recorded them for each of the spaces as presented in Table 14. 

 

Table 14. Illumination levels 
Room 

number 

Floor Space Illumination 

(footcandle) 

Time 

(AM) 

Number of 

lighting 

fixtures 

Number of 

windows 

Notes 

1 1 Conference room 20.5-60 11:06 0 3  

2 1 Dining room & 

entry hall 

10-20 11:11 0 2 Small door window 

included in window 

count 

3 1 Exhibit space 62-61 11:13 11 1 Each spot light fixture/1 

door leading to outside 

3A 1 Bathroom 17.2 11:15 0 1  

4 1 Office 25 11:27 1 1 Pendant light fixture/ 

1door leading to outside 

4A 1 Reception area 19.1 11:24 2 1 Spot light fixtures/ 1 

door leading to back of 

house/illumination 

without window 

treatment=38.4 fc 

5 2 Storage 1 23.6 11:45 1 2 No bulb in fixture 

6 2 Storage 2 0.2 11:46 1 1 No bulb in fixture 

7 2 Storage 3 47 11:40 1 2 No bulb in fixture 

8 2 Storage 4 50.5 11:38 2 1 One light fixture in 

closet/ no bulb in either 

fixture 

9 2 Stair hall 27.5-28 11:35 2 1 No bulb in one fixture 

 

 Illumination levels can be affected by the time of day and number of windows, altering 

the amount of daylighting. Illumination levels are also affected by the number and type of 

lighting fixtures within a space. The average illumination levels for the first floor was 20-25 

fc and 27-28 fc for the second floor. Figure 83-85 show various illumination levels depending 

on natural lighting in Hewitt House. 
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Figure 83-85. Amount of natural lighting reaching the space 

 

    

     
 

Figure 86-91. Various lighting fixtures in Hewitt House 

 

For energy efficiency and sustainability improvements for the spaces we suggest the use 

of LED light bulbs, Led Track lighting, and ceiling mounted light fixtures to replace the 

existing fixtures or bulbs (Fig.93). LED light bulbs such as the ones made by EcoSmart meet 

Federal minimum efficiency standards and use 80% less energy compared to a standard 

incandescent light bulb. Led track lighting can be found through companies such as Edge 

Lighting and feature LED light bulbs for energy savings. We also recommend the use of 
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ceiling mounted light fixtures by Murray Feiss, they are energy efficient and low voltage.   

 

 

 

 

 

 

 

 

 

 

 

Figure 92-94. Lighting fixture suggestions: LED light bulb (left), LED track lighting (middle), 

and ceiling light fixture (right) 
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IV. Assessment Tools 
 

4.1 Introduction 

Our research examined current conditions of two buildings located in the Cambridge 

Junction Historic State Park if they are universally accessible and energy-efficient. Our 

investigations revealed a lot of problems of the Walker Tavern building and the Hewitt House 

building associated with these two issues. We proposed our suggestions for the buildings in 

each section. 

In addition, we propose the assessment tools that can be used in other state park building 

to measure their universal accessibility and energy-efficiency, as follows. These measurement 

tools should be applied in other state park building depending their circumstances. The 

following items should be fundamental for measuring accessibility and energy-efficiency of 

the park buildings, however.   

 

4.2 Accessibility Assessment Tool 

The accessibility assessment tool mainly measures all doors, windows, ramps, and stairs. 

The accessibility assessment tool should also check bathroom access by the visitors with 

disabilities.  Table 15 summarizes the main items for the accessibility assessment tool. 

 

Table 15. Accessibility assessment tool 

Item Measurement Note 

Measure all 

space size (wall 

to wall) 

Check on the floor plan if anything is 

different from the floor plans  

 

Measure all 

doors 

Width (we need to evaluate if the width is 

enough for a wheelchair use) 

-Height (no thickness) 

-Door thread hold (this will be an obstacle for 

a wheelchair use) 

 

Ramps Where are ramps located around the 

building? 

Measure width, height, and length of each 

ramp. 

 H
e
ig

h
t 

Length 
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Windows Check the orientation of each window (i.e., 

facing east, west, south, or north) 

Measure the height from floor to apron (i.e., 

Are they reachable by a wheelchair user?) 

Is the window easy to open and close? 

Measure the height and width of the outside 

mount 

Measure the height and width of the inside 

mount 

 

Bathroom access 

on the 1st floor 

Review the current floor plan and suggest a 

bathroom position on the floor plan 

- Floor plans should be 

attached. 

 

4.3 Green Design Feature Assessment Tool 

The green design feature assessment tool mainly consists of two major parts: energy-

efficiency and indoor environmental quality evaluations. Table 16 summarizes the main 

items for the green design feature assessment tool. 

 

Table 16. Green design feature assessment tool 

 

Category Measurement Note 

Energy 

efficiency of 

the buildings 

 

 

 

 

 

 

 

 

 

 

 

 

Example 

table 

- Check orientation of the building: this will also 

show the available daylight for spaces 

- Check windows: Are the windows easy to open and 

close? This will examine if the space can have 

natural ventilations to keep good indoor air quality.  

- Check exterior materials and interior materials: 

Check colors and textures of each space and suggest 

eco-friendly materials having similar colors and 

textures: Take pictures of these details and make 

tables. 

- Figure out if this building is insulated 

- Suggest if any desirable renewable energy system 

can be implemented in this building (where can we 

install, cost for installation and operation based on 

the product catalogue) 

 

 

 

Floor 

level 

Space Floor  Walls Ceiling 

1 Conference 

room 

Colors 

Texture 

Colors 

Texture 

Colors 

Texture 

1 Office Colors 

Texture 

Colors 

Texture 

Colors 

Texture 
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Indoor 

Environment

al Quality 

 

 

Example 

table 

 

 

 

 

 

 

 

 

 

 

Example 

table 

- Measure indoor air quality in every space and 

identify problems in temperature, moisture, indoor 

air quality (CO2 level) 

- Bring a laptop and install the program and create a 

table 

 

Measuring 

temperature, 

humidity, and CO2 

Floo

r 

leve

l 

Space Temperatu

re (Time) 

Humidi

ty 

(Time) 

CO2 

(Time) 

1 Conferen

ce room 

82 F  

(11:30 AM) 

36 % 

(11:30 

AM) 

900 ppm 

(11:30A

M) 

1 Office 82 F  

(11:30 AM) 

36 % 

(11:30 

AM) 

900 ppm 

(11:30A

M) 

1 Exhibit 

room 

82 F  

(11:30 AM) 

36 % 

(11:30 

AM) 

900 ppm 

(11:30A

M) 
 

- Check lighting fixtures and measure illumination of 

each space: Lighting fixture examples can be 

florescent, incandescent, or LED bulbs, ceiling fan, 

wall sconce, wall mount, and so on. 

 

Measuring 

illumination 

Floo

r 

level 

Space Lighting 

fixtures 

Illuminatio

n 

(Time) 

Note 

1 Conferenc

e room 

4 

florescen

t 

120 

footcandles 

(11:30 AM) 

Energy

-

efficien

t  

1 Office 4 

florescen

t 

120 

footcandles 

(11:30 AM) 

Energy

-

efficien

t 

1 Exhibit 

room 

4 

florescen

t 

120 

footcandles 

(11:30 AM) 

Energy

-

efficien

t 
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VI. Appendix 
 

 

Final Presentation Files 

 

 

5.1 Universal Design Feature Analysis of Walker Tavern 

 

5.2 Energy Efficiency Analysis of Walker Tavern 

 

5.3 Universal Design Feature Analysis of Hewitt House 

 

5.4 Energy Efficiency Analysis of Hewitt House 

 

 


