
management has occurred. Are all buildings on the property in continual operation? All most 
buildings functional either individually, or to one another? Eligibility recommendations may 
depend on individual judgment with the degree of research and analysis conducted. 

Criteria B 

Unless a mushroom farm, mushroom related building, or property is associated with a 
pivotal figure, company, or innovation, it is unlikely that any mushroom property in Delaware 
will be considered eligible for or listed to the National Register or Historic Places under 
Criterion B. 

Criteria C 

Under eligibility Criteria C consideration, "the basic form of a mushroom house building 
or operation has remained basically the same since the 1950's. Modem mushroom facilities of 
concrete or cinder block look very similar to those built in prior years. Depending on the type of 
mushrooms grown (such as agaricus, or the common white or brown button mushrooms or 
specialty mushrooms, i.e. shiitake) houses may be modified and adapted on the interior, but the 
overall form of the standard mushroom house is still utilized by the industry. Though the basic 
form has remained the same, the interior has experienced changes. The infrastructure of the 
interior must be rebuilt approximately every ten years, primarily due to the deterioration of the 
wooded beds and shelves." (Parker, Walls, Brother, 2003) 

In order for a mushroom fann, building unit, or facility operation to be recommended 
eligible under Criteria C, it must embody the distinctive characteristics of a mushroom fann, 
including traditional construction, materials and design. The mushroom building will have 
typically a variety (size and dates) of unfinished concrete block. Although not uncommon, early 
cinder blocks may be evident. Smaller frame building units, perhaps sheathed in asphalt or 
asbestos shingles and known as "singles", have all but disappeared. If evident, they are likely to 
be immediately recommended eligible as such a rare and remaining property type. Most eligible 
mushroom buildings of concrete block will either be traditional doubles, or occasionally 50+ 
years of larger doubles compressed under one roof. All buildings vary in overall size, length, or 
width. 

The construction date in most of the mushroom houses and other facility or support 
buildings (composts functions, garages or storage bays, packing rooms, office, tenant, labor, or 
owner housing) should be at least 50 years or greater, too. Equally, the majority of the property's 
buildings through innovation, alterations, and building additions should be at least 50 years old. 
Many additions are themselves historic, while others are adaptations brought on by innovation 
and technological change. Additions and alterations brought about by innovation and 
technological change (i.e. buildings less than 50 years) should compliment the mushroom 
building from. As long as additions to mushroom buildings and units do not camouflage the 
traditional rectangular form or alter its operations and its association, the building or property 
might be recommended eligible. 
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For example, packing rooms, which is a continuous shed (or enclosed lean-to) on one 
gable end, office, dirt rooms (smaller double units), or worker's houses might be among the 
additions to a mushroom property. Other mushroom farm buildings, such as garages and storage 
bays or composting operations, should continue to relate to one another and support their 
association or iImovation with the mushroom industry. Individual mushroom buildings should 
be continuous operational examples that are well maintained in form and function to be 
considered eligible when they are not located in the context of other supporting buildings that are 
present on a larger farming operation (Parker, Walls, Brother, 2003). 

Under Criteria C consideration, an eligible mushroom farm in Delaware should retain a 
historic setting, feeling, and location. The landscape should be intact without too many post­
1955 modifications. 

In summary, many mushroom fanns (or those remaining or associated with the industry) 
have added modem buildings, whether new mushroom houses or auxiliary buildings, such as 
offices. "These buildings should not be judged to detract from the historic integrity and original 
elements of the property as long as the modem buildings assist in defining the continuity of the 
mushroom fann operations. The mushroom housing units and associated buildings should 
possess enough materials and fenestration (design and workmanship). Further, it should possess 
enough materials to help convey the builder's original design. The mushroom building(s) should 
retain their basic form, original materials and configuration and continue to relate to one another 
to help convey the property's historic feeling of a mushroom house. This will help convey the 
property's historic significance (and association). 

The built landscape may illustrate past and present trends, but it is important to consider 
the entire operations as a whole, with components working together, rather than singling out one 
facet of the farm." (Parker, Walls, Brother, 2003) 

So what makes a good example of a mushroom house, property, or building unit? 

According to the Department of Primary Industries and Fisheries, mushrooms are 
grown in specially constructed sheds. "There is no standard size or design of 
buildings for mushroom culture. Factors to include when plarming include 
construction costs, machinery space requirements, tray and bed size, stacking 
design, etc. Doors (typically numbered) must be designed to suit all machinery 
and equipment that is used. Windows are not required. Although mushrooms do 
not require complete darkness to grow, do not allow direct sunlight to reach the 
beds. Any electrical equipment installed must be able to withstand high humidity. 
Buildings should be rodent proof. 

Cement floors with adequate drainage are required for ease of cleaning 
and hygiene operations. Flat roofs should have sufficient slope to prevent 
condensation from dripping onto the beds. Insulation (commonly polystYrene 
panels) prevents temperature fluctuations and increases the energy efficiency of 
the air conditioning. 
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Good ventilation to supply a constant flow of fresh air and prevent carbon 
dioxide buildup is essential. Ventilation units should be fully adjustable in tenns 
of circulation volumes and include a filter, which will prevent entry of insects and 
airborne spores. The filters must be cleaned regularly. Do not recycle unfiltered 
air between different growing rooms. Trays or shelving should be arranged to 
allow ease of air circulation. 

Controlled environment of rooms (temperature and humidity) are required 
for efficient production of high quality mushrooms. Computer monitoring 
equipment to maintain the temperature and humidity at the required levels during 
the production cycle is expensive, but streamlines production considerably." 
(http://www.dpi.qld.gov.aulhorticulture/5193.html) 

According to local growers, the Manual of Mushroom Culture provided the earliest 
guidance in building design, functional layout, growing practices, and operations. This manual, 
in its 4th addition by 1948, frovided the means and know-how for the mushroom industry. 
Many of the early and mid 20t century mushroom operations are believed to use this manual as a 
means to construct, add, or modify and innovate their property. 

Using both the previous and modem guidance in construction of mushroom buildings, 
DelDOT Qualified Staff collectively visited a number of mushroom facilities in Delaware and 
Pennsylvania to assess, photograph, and note a number of common similarities or differences 
that are characteristic in a mushroom building, operation, and overall property. The following 
illustrations provided in Enclosure 8 are examples that help characterize and communicate 
elements of this specific property type. The illustrations can and should be used in an eligibility 
assessment under Criteria C for identifying mushroom building properties. By understanding 
and visually highlighting the common construction and other site elements, it will help identify 
and note the conditions ofbuilding materials and the property's condition. 

As exhibited in the illustrations (i.e. Enclosure 8) mushroom houses that might be eligible 
under Criteria C consideration share some particular traits. The illustrated traits generally consist 
of a rectangular sized building that is constructed in concrete block with a gable roof pattern 
(although some lager building units my have a hipped roof). As also illustrated, the property 
should be clearly recognized as a mushroom farm with growing and operations that are active. 
All identified mushroom house buildings are intact with a limited number or additions such as 
packing and dirt rooms. Packing and dirt rooms are clearly distinguished additions that are 
commonly applied to this property type. 

Equally, under a historic eligibility assessment, the illustrations in Enclosure 8 should 
establish a property's historic integrity and directly link it to justify its association to the 
mushroom industry under Criteria consideration A. 

In terms of other representative property types, in consideration of Criterion C, the 
Antonini residential dwelling might be representative and eligible as a front gable cottage. Since 
it is a house of unembellished design, alterations should not exist or be in-kind replacement. 
Regular maintenance and upkeep should be evident to convey its integrity of feeling and 
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association as a front gable cottage. More importantly, its historic significance must be first 
defined and justified before its architectural materials can be assessed on integrity of design, 
materials, and craftsmanship. 

Criteria D 

Under consideration of Criteria D, from an archaeological site perspective, mushroom 
buildings (individually or collectively) might be eligible if they can yield and or have the 
potential to yield new or unknown information important in history. Construction methods would 
have to be so unique, undocumented, and/or add to the general knowledge of design or of 
construction techniques to be considered. 

ELIGIBILITY (Please See Enclosure 8 with Evaluation Write-up) 

Applying the National Register Of Historic Places criteria consideration, under Criterion 
A, the Permit Area property (i.e. house & mushroom complex as part of the former Antonini's 
mushroom agri-business) is closely associated with events that have made a significant 
contribution to the broad pattern of our history. 

However, with the typical owner management and operations, and most importantly, 
given that the property is a divisional piece of land in which other agricultural mushroom 
buildings and supporting operations to this same operation existed, this property is a single and 
isolated example that does not individually or solely contribute to the broad patterns of local, 
region, or state history. Taken out of context from its larger operations with supporting 
characteristics, the property represents a residual portion from an overall period, time, and place 
ofhistory. It is a property type that is not fully representative of the mushroom industry. As part 
of a larger facility operation that no longer operates or is associated as a unified or complete 
complex, the building and individual property in the Permit Area is not able to fully convey its 
significance to the mushroom industry. Other mushroom buildings and supporting operations 
once associated with Antoini Brothers, Inc. total operations are located outside the Permit Area. 
More importantly, the other buildings supporting the overall operations are not 50 years or older, 
nor have achieved individual significance in the last 50 years. 

Under Criteria A, other factors considered that compromise its association to the 
mushroom industry include: 

•	 The property's setting and condition is no longer characterized by active mushroom 
farming operations. 

•	 Most surrounding mushroom houses still extant and/or operable are larger facilities with 
multiple bays of doubles and supporting building operations and grounds. This is a 
smaller and isolated property example that is missing many other key elements and 
supporting buildings that are commonly situated on that same property. Other supporting 
elements may include garage and storage bays, the main office, compost storage areas, 
worker/tenant housing, and a central or fully tiered facility layout with access and 
circulation of the operational grounds and buildings. The Permit Area and mushroom 
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building are only a smaller portion of a much larger facility that was later constructed and 
improved in the late 20th Century. 

•	 By general neglect of the property and the lack of upkeep and innovation, the property 
exhibits a loss of setting, feeling, and association as operations cease to exist. When 
recently operating, the property displayed poor quality of operations, contrary to best 
practices and reconunended guidelines in the mushroom growing culture. 

•	 According to historical and current accounts, growers of the industry, plant management, 
or property owners are most likely to be of Italian-American decent - past and actively. 
This ethnic affiliation is no longer evident. 

•	 Integrity of setting, feeling, and site design elements appear compromised. The property 
has been subject to past roadway improvements encroaching upon the buildings and 
property's grounds, which has resulted in proximity and livability issues. Greater 
setbacks and improved grounds were noted in the region that allow adequate trucking and 
access operation into the property and around the building(s). Finer examples exist in the 
state and in the region. 

•	 In its current layout with changes in land use, property ownership, access, and property 
function, the property's built landscape has simply resulted in one individual facet. It 
does not exemplify past and present trends of an operation (or former operation) that 
works as a whole. 

As such, in its current marginal and isolated property function as well as under tenant 
operations with sources of cheap or illegal labor, the building or property within the Permit Area 
cannot fully convey its historic significance into the larger patterns of social and agricultural 
history. 

In sum, although some significance may lie in the property's close association to the 
mushroom industry in Delaware, the buildings within the Permit Area do not convey that 
significance. Integrity factors of design, materials, craftsmanship, setting, and feeling have 
severely compromised its ability to conveyor understand its overall historic significance, 
meaning, association, and contribution as a mushroom growing facility and residence at this 
location. 

In total, it is believed that 11 different properties (one being in the Permit Area and one 
another partially in the state) remain or are located in Delaware. Eight facilities are fully or 
partially operable during the time of this write-up with building facilities and unified functions in 
continual operation. Most of those properties exceed 50 years or older with continual operations, 
too. Thus, the Antonini mushroom building and dwelling (N-14127) is not the only remaining or 
representative property left associated with the mushroom industry in Delaware. 

In consideration of Criterion B, the Antonini family as well as other local Italian­
American families in the area who entered the mushroom industry during the first quarter of the 
20th century are interesting family accounts for the local area, but are not significant within the 
Permit Area for serious consideration into the National Register of Historic Places. Other 
mushroom family businesses with larger land holdings, more complex accessory buildings, and 
continual land and mushroom operations currently exist and are active. Land holdings and 
mushroom operations formally owned and operated by Antoini family were pieced together and 
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developed over time. However, parcels and family operations were dramatically sold off or 
quickly divided to have serious consideration for National Register eligibility of listing status. 
Operations as a family business no longer exist due to finical or personal changes. The Antonini 
family, like other families in the same area, became local mushroom farmers in the northern 
Delaware region. They are not associated with the lives of significant persons since many other 
families entered the same industry either prior to or during the 1920's and exist today. 
Individually, the Antonini as a family name and as a contribution to the mushroom growers in 
Delaware should not be solely highlighted for individual consideration into the National 
Register. However, family mushroom farms, thematically, might be collectively grouped in or 
be recognized with other families and operational growers of the era and region. 

In consideration of Criterion C, the main dwelling does not appear eligible as a front 
gable cottage. As a single residential dwelling, it is an inexpensive property type or architectural 
style popular in the early years of the 20th Century. Although the dwelling is generally consistent 
and unaltered with its typical architectural style described earlier, there are much better examples 
of roadside cottages with better integrity. Its state of poor upkeep by past tenant occupation has 
resulted in deterioration of original fabric and alteration of property setting and feeling with 
driveway and overall property re-configurations contributed by past DelDOT road projects. 
More importantly, as an architectural style of minimal tradition, its significance cannot be 
defined within a broader context to minimally meet or exceed consideration into the National 
Register of Historic Places. 

The 4-unit mushroom building does not appear eligible as a typical mushroom farm or 
facility operation. Although the concrete block building is generally consistent with its typical 
early architectural style there are much better area examples and mushroom complexes still in 
operation, functioning, and present in the Hockessin, DE area and throughout the entire 
southeastern Pennsylvania region (see Enclosure 6 and 7). Even though, the building was first 
constructed in the 1920's, its common construction methods, building elements, and alterations 
are unilateral and no differently characterized or distinguished then other mushroom houses 
constructed at the same time or later. 

Its state of deterioration with missing or damaged fabric in packing rooms, entrance 
doors, and other materials, the building's architectural integrity has been compromised. Its 
setting and feeling as a mushroom facility is also compromised with loss of functional building 
operations Packing rooms and their association in their overall operations fail to convey their 
purpose and design detail, which hinders the building to convey its significance as a mushroom 
house. Grounds and operations are inoperable and access surrounding the building impacts the 
properties, location, setting, feeling, and association with the mushroom industry. 

According to the eligibility requirements, the Antonini mushroom building, itself, might 
retain basic building and architectural form. However, original materials are missing, damaged, 
and/or deteriorated. Additionally, an altered layout configuration with the lack of property 
access around the property does not continue to convey the property's historic feeling and 
association of a functional mushroom building in or not in operation. 
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In addition, the altered and non-functional landscape of the property does not illustrate 
past and present trends of the mushroom industry. It is a one facet that has been subdivided out 
from the overall facility that is not 50 years or older. However, taken as a whole, its entire 
operations today no longer operate or function together or are closely link together. 

In sum, the property's overall integrity and all its current or remaining features fails to 
convey and maintain most of the ideal description and guidance according to the Department of 
Primary Industries and Fisheries for mushroom houses and building operations. For example, 
the HVAC or air control units have significantly altered the arrangement of door and concrete 
block wall fabric, access and operations, and typical unit spacing. Bay doors, which are typically 
numbered and serve as functional aspects to the rear of this building, have been removed and 
substituted for the smaller and temporary airflow units. Due to its semi-abandoned and marginal 
condition, skids/wharf, loading and compost areas as well as surrounding conditions, the 
Antonini property (N-14127) is in poor condition, non-functional, and in disarray- see Enclosure 
8. 

Under criteria C, the Antoini mushroom building and dwelling (N-14127) is not a good 
historic example of a mushroom house, property, or building unit. Collectively, both standing 
structures do not embody the distinctive characteristic of a type, period or method of 
construction or represents the work of a master, or possesses high artistic value or representing a 
significant and distinguishable entity whose components may lack individual distinction. It is a 
common and utilitarian design not attributable to a particular designer, architect or building 
traditions or materials. Although an example of an agricultural building type, the mushroom 
building is not known to contribute to a greater or further understanding of building technology 
or design. Because of this and due to the integrity of the property in its current condition, its 
lack of architectural features and operations fail to add serious National Register eligibility 
consideration under Criteria C. 

In consideration of Criterion D, neither the dwelling nor the mushroom building, 
individually or collectively, can yield and or has the potential to yield new or unknown 
information important in prehistory or history. No evidence exists to suggest that the property is 
connected to a historic activity other than mushrooms. Common and well-documented 
construction methods would not add the general knowledge of design or of construction 
techniques. 

Past disturbance and removal of soils and materials within the entire Permit Area is not 
likely to yield any information, too. Because of its past land use history the Permit Area ground 
and subsurface areas are known to be altered and disturbed. 

DelDOT and SHPO archaeologist's considered the area well disturbed during 
independent field visits and did not recommend any immediate testing to verify. 

SHPO review may require further testing and write-up such as any additional boring 
information, but it is of the opinion of the Delaware Department of Transportation that this may 
not be warranted and may not gain additional information beyond what is already known and 
documented. 
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CONCLUSION, RECOMMENDATIONS, and FUTURE RESEARCH GOALS 

No sites or standing structures are recommended eligible as either an object, district, 
multi-listing, or individual structure for the National Register of Historic Places. A lack of 
significant association and the degree of integrity was applied and considered under National 
Register Criteria A, B, C and D. 

However, for future recommended research needs or goals, it is suggested that a multi 
listing or thematic National Register nomination might be best appropriate to document or better 
nominate the mushroom industry in the Hockessin, Delaware vicinity and Southeastern 
Pennsylvania area. The Antonini 4-unit mushroom building facility (N-14127), and its standing 
structures located within the U.S. Anny Corps of Engineers Permit Area is an interesting 
historical account to the early development of the mushroom industry, but not individually 
historic in both collective significance and maintaining integrity for National Register eligibility 
status. Some local significance does lie in the fact that the 4-unit building complex was an 
operable mushroom growing and harvest facility for over 75 years, but is this representative of a 
local mushroom agri-business building? Its state of deterioration, lack of upkeep, loss of multi­
functions in building components and site conditions, the lack of family business operation, and 
its current irreversible state of operation and building condition compromises its association and 
integrity to be a good or reflective property example of a mushroom farm or individual building 
representative ofthe industry. 

Lastly, due to area consolidation, innovation, economies of scale, and sophistication of 
business and mushroom practices, much better representative property types of mushroom 
buildings and of property examples exist in the same area. Some of the same representative 
property types are operating continuously under the same original family name that are much 
larger, fully operable, functional, and in better condition. Additional supporting buildings of the 
mushroom agri-industry also exist on other properties that maintain their integrity and 
association together. Thus, other representative examples, greater or less then 50-years and 
operable, do exist. 
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