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THESIS TOPIC 

The goal of this thesis is to present a brief overview of 
the beginnings of the Industrial Revolution in America, 
and its early effects on cultural and architectural 
development. The project focuses on an individual mill 
complex (The Suffolk Mills) showing its developmental 
stages to its present condition including an appropriate 
proposal for its redevelopment. 
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INTRODUCTION 

The character and very roots of Lowell, Massachusetts lie 
in the Industrial Revolution. Indee(J, Lowell symbolizes 
the Industrial Revolution in America. Its early history 
shows us not only the impact of industrialization, and 
the enormous change made from a predominantly 
agricultural society to an urban industrial world, but 
that this transition could take place while maintaining a 
healthy and pleasant environment. As noted in Civilizing 
the Machine; 

"Despite Lowell's swelling population and 
lack of public parks until the mid-1840's, 
the town retained at least suggestions of a 
rural life. House plants in windows often 
gave corners of the mills the effect of a 
bower, and some of the overseers cultivated 
flower gardens behind the factories as well. 
According to Miss Larcom, 'Nature came very 
close to the mill gates in those days. There 
was green grass all around them (the mills); 
violets and wild geraniums grew by the 
canals, and long stretches of open land 
between the corporation buildings and the 
street made the town seem countrylike'. 

Founded in 1822, Lowell was the first American attempt to 
join the "Utopian" ideal of a humane, planned community 
with the harsh realities of the industrial world which 
were already so unpleasantly vivid in the slums of 
industrial England. As the need for cotton textiles grew 
(Lowell's main industry) the city became a major 
population center. However, early in the 20th century 
the textile industry began a movement towards the 
southern states, leaving many of Lowell's mills abandoned 
and unoperational. This brought about an economical 



decline that is only now beginning to change. 

Today Lowell stands in the shadow of its past. Seven of 
its original mills still stand (over 1,500,000 square 
feet of vacant space). It is laced by a canal system and 
a significant number of buildings and structures from its 
past, its early history and the goals of its founding 
fathers seem the key to revitalizing the city. The 
redevelopment of the Suffolk Mills complex plays an 
important role in this goal. 





CITY HISTORY 

Lowell was founded at a site, about 30 miles north of 
Boston, along the Merrimack River. The location was 
choosen because of the hydro electric potential created 
by the 30 feet drop of the Pawtucket Falls. 

Lowell 
city. 

became the nation's first planned industrial 
Francis Lowell and his associates brought 

together, for the first time, some of the most advanced 
ideas of the day in the areas of power generation, 
industrial and transportation technology, production 
control, capital formation, scientific research, and 
social organization. 

Lowell's growth and history can be described in five 
periods, each representing a major change in the city's 
character and/or population. 

1. Early Rural America up to 1822. 

The site which became Lowell was characterized by Indian 
settlements, numerous family owned farms and some small 
scale manufacturing along the waterways of the Merrimack 
and Concord Rivers. The early canals built in this area 
were used for transportation rather than for the 
industrial purposes they would later serve (for a more 
complete history of these canal systems see The Lowell 
Canal System by Patrick M. Malone). The Merrimack River 
was used for transporting raw material down from New 
Hampshire. The Pawtucket Canal (1796) was constructed to 
bypass Pawtucket Falls. In 1803 the Middlesex Canal was 
finished, opening a direct transportation route from the 
Merrimack River to the Port of Boston. 

2. Early Industrial Growth, 1822-1850. 
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"The selfsufficient cottage craftsman was replaced by a 



working class which produced and consumed goods. Life 
for working people became regulated by time and a moral 
tone conducive to the discipline required for factory 
employment." 

With the founding of Lowell (1822) and the beginnings of 
implementation of city plans both the population and 
urban atmosphere grew rapidly. The Pawtucket Canal was 
no longer a transportation route but instead became the 
"backbone" of a growing power canal system. Research and 
development ^activities resulted in major technological 
innovations. Mill complexes sprang up along the 
supporting canals, with them the related housing, social 
institutions, and urban amenities grew. 

The "mill girls," recruited largely from among the single 
daughters of New England farmers, became the city's main 
source of labor. Working in the mills was considered an 
education as well as a means to help support the family 
or earn a dowry. The mill companies, in their need to 
attract the young ladies of New England, enforced a life 
style of discipline, morality, and education. These 
early regulations and the work force situation greatly 
prolonged a rural-like atmosphere in a large urban 
environment. By 1850, Lowell was Massachusetts' second 
largest city, the nation's largest cotton textile center. 

3. A Wave of Immigration, 1850-1920. 

During this period several major waves of immigrants were 
attracted to Lowell. Each wave brought with it a 
different nationality which resulted in a matrix of 
strong ethnic neighborhoods. Tenement housing was 
constructed by private entrepreneurs and the city quickly 
began to swell. Planned, as well as existing parks, and 
other city amenities, gave way to dense, unplanned mill 
and housing construction. As the working force of "mill 
girls" was replaced by the immigrants, corporate 
regulations disappeared; Lowell became known for its 
"mile of mills." Rapid growth again pushed Lowell 



onward, but this time in a direction unforseen by its 

forefathers. 

4. The Industry's Decline, 1920-1970. 

The cotton 
quickly as 
to the na 
collapse of 
an industr 
helpless. 
well as 
abandonment 
f actors. 
decaying r 
city 1s decl 

industry, in Lowell, seemed to have failed as 
it grew. The movement of the cotton textile 

tion's southern states resulted in near total 
New England's textiles. The loss of so large 

y left Lowell's population unemployed and 
Economic stagnation reigned over Lowell as 

other textile dependent cities. Decline, 
, decay, and every demolision became common 
The large mill complexes stood as vacant 

eminders of the past, they symbolized the 
ine and worsening economic situation. 

Though little growth was seen in Lowell during this 
period, its ethnic communities remained strong and 
cohesive. It is these groups of people who survived 
these dark years and are now bringing about the changes 
that will not only turn around the economic situation but 
begin the possible return to some of Lowell's earlier 
goals and characteristics. 

5. The Present Situation. 

In recent 
realize an 
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buildings 
ci ty's sit 
the city 1s 
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structures 
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years the population of 
opportunity to reverse 
This realization is 

and structures which have 
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roots 

Lowell has begun to 
the city's economic 
based on the very 

been symbols of the 
Yet, more importantly, they represent 
and most sucessful years. It seems 

that the 
that have 

ion. 

mill complexes and supporting 
survived should add to the city's 

The historical value of these buildings has been 
recognized. These buildings and structures are now 
considered to be major artifacts of the industrialization 
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and ubanization of America. To preserve these buildings 
and present their importance on oar past both the Federal 
and State governments are establishing park programs. 
Progams which 
annually. 
attractive 
condi tions 
redevelop 
combination 
Lowell's 
well as 

may soon attract some 
In addition, Lowell 

to the businessman. 
are making it more and 
and preserve existing 

of these two movements is stimulating 
economic base, which is growing once again, as 
making possible the return of a rural-like 

1,000,000 tourists 
is becoming more 
Current economic 
more feasible to 
buildings. The 

atmosphere to the community. 
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SITE ANALYSIS 

The revitalization 
still at a very 
Lowell's surviving 
redevelopment or 

of Lowell, the plans underway, are 
young state. Because of this, many of 
mills are open to some type of 

rehabititation. In reviewing the 
various mill complexes available, their location, 
conditions, and future plans, Suffolk Mills appeared the 
most likely to succeed as a redevelopment project. 

1. Site Selection. 

In selecting a site, several serious issues must be 
considered. The two most influencial would be; the mill 
complex's current status (vacant, only being used for 
storage, operating as a factory or mill, etc.), and, the 
potential for redevelopment. 

Suffolk Mills is presently being marketed for 
redevelopment as space for corporate office and 
industrial use. The complex, on the whole, stands empty. 
At present it is occupied by five firms, none of these 
using a large amount of space. These firms are: a 
storage company, a wood finishing company, an auto parts 
shop, the Lowell City Museum, and some offices of the 
marketing agent. 

Due to its 
Mills has 
"Downtown" 

location and the surrounding features, 
very good potential as a redevelopment 

only a short walk. In fact the is 

Suffolk 
project 
Suffolk 

site is quite often considered part of the downtown 
business district. Bordered on two sides by the waters 
of the Northern and Western Canals and the park-like 
setting of the former Tremont complex, lend a welcome 
touch of nature in the middle of an urban environment. 
Surrounded by businesses, industrial buildings, and 
housing, location in a transitional type of area allows 
for much flexability in the course of redevelopment (see 



Program). 

In addition to these phsyical concerns, today's economic 
environment lends itself quite well to the redevelopment 
of existing buildings. "Over the last few years changing 
economic conditions, rising costs, decreasing 
availability of developable properties, and fewer 
attractive large scale development ventures, have forced 
real estate professionals to seek alternatives which will 
maximize investment objectives." One of these 
alternatives is more often then not the adaptive reuse 
and redevelopment of existing buildings and structures. 

2. Site History. 

a. Founding And Initial Development. 

Though planned and layed out in the Lowell master plan of 
1822, the sites that were to become the Suffolk and 
To?1?0^ millyards were given little thought until 

In the early months of 1831 the Suffolk Manufacturing 
Companyand the Proprietors of the Tremont Mills were 
formed. The goal of both of these companies was to 
produce cotton and woolen goods from raw materials. 

Documents and drawings in the possession of the 
Proprietors of Locks and Canals suggest that construction 
began in 1831. With the purchase of the properties both 
companies acquired water privileges of 4 1/3 mill powers 
(see Appendix 2). 

Construction activity in the Suffolk and Tremont Yards 
have three distinct periods: 

Initial Construction; 
Expansion and Consolidation and; 
Final Construction and Dissolution. 

b. Initial Construction, 1831-1846. 



In the early 1830's a total plan for Lowell was developed 
by the Boston Associates ( later to become the Merrimack 
Manufacturing Company). The early mills were of simple 
Federal Style consisting of plain rectangular brick 
blocks^ four full stories in height plus a basement and 
attic. The attics were lit by skylights, three were 
cut into each of the steep gabled roofs. An attached 
brick stair tower at the midpoint of each mill's long 
side gave access to the basement and four floors. Each 
stair tower was topped by a gabled roof which peaked at 
the cornice line of the mill roof. The stair towers may 
also have housed watjj^ closets, a common practice in 19th 
century mill design. 

Fire protection was a key element in the development of 
the mill complex. Restrictions by the Proprietors of 
Locks and Canals stated that: "...all buildings over 12 
feet tall constructed on land sold by the Proprietors of 
Locks and Canals must have a slate roof and be 
constructed of brick or stone." Due to the danger of a 
fire spreading large courtyards were a common precaution; 
the distance between buildings hopefully minimumizing 
losses. One of the great advantages of Lowell, being 
planned as a whole, was the fire fighting system it was 
able to enact. Placed in millyards throughout each mill 
complex was a number of Hose Houses. These houses were 
equipped with hose, one or two hydrants and other fire 
fighting equipment of the time. Each hydrant was part of 
an elaborate gravity and mechanical pumping system 
provided by the Proprietors of Locks and Canals to all 
the major mill complexes in the city. 

Not all efforts of the initial construction phase were 
directed at the construction of the necessary buildings 
and structures. Landscaping efforts were made in an 
attempt to improve,^.the appearance of the millyards and 
their surroundings. The conditions of one deed, 
involving land sold by the Proprietors of Locks and 
Canals to the Suffolk Manufacturing Company, stated that: 

is 



...the said grantees shall within one year 
from the 9th day of July last, cause the land 
hereby conveyed to be levelled for a public 
walk or promenade and planted with trees, 
with suitable avenues and enclosures and that 
the same shall forever be kept open, and in 
good order and repair for the use of the 
public, as a mall or promenade as aforesaid, 
and that no building shall ever be erected 
thereon... 

c. Expansion and Consolidation, 1845-1920. 

Fire protection remained an important cons 
all times. The development of slow burn cons 
wrought iron high speed shafting helped 
confidence in the ability to protect the m 
fire. Slow burn construction was characteri 
post and beam structural elements complimen 
tongue and groove wood flooring and brick 
walls. Slow burn construction's major effect 
complexes of Lowell was that the distance 
buildings could be reduced. 

ideration at 
truction and 

to foster 
ills against 
zed by heavy 
ted by thick 
load bearing 
on the mill 

between mill 

In 1847 completion of the Northern Canal marked a 
distinct expansion period for the Suffolk and Tremont 
Mills. Uriah Boyden and James Francis were experimenting 
with early turbine ideas and design. Early models of the 
Francis turbine were put to work at both the Suffolk and 
Tremont yards (1847). Both complexes placed their 
Turbine Houses along the newly introduced Northern Canal; 
the waters of the Western Canal no longer needed to run 
either mill's water wheels, now obsolete. 

In 1864 with the scarcity of raw cotton from the South, 
because of the Civil War, the two companies decided to 
experiment with wool production. This attempt to broaden 
their bjpje did not prove profitable and was later 
dropped. The financial problems which resulted from 



these ventures would 
companpies in the years 

bring about 
to come (1870 

the merger of the 

With the drop in mill production capabilities during this 
period the owners began to experiment with more efficient 
production ideas 
redevelopment took 
expanded upon and 
constructed in the 
70s and 80s were 
granite sills 
soldiers and 
overhanging eaves and flat roofs, 
period are the ones which predominate 

and methods. Subsequently, 
place. The earlier mills were 

new structures were added. The mills 
Tremont and Suffolk yards during the 
uniformly Italianate in style with 

brick window caps composed of rowlocks, 
corbelled brick cornij^s below pronounced 

The mills of this 
the site today. 

d. Final Construction and Dissolution, 1920 to Present. 

This transition period saw very little growth by either 
millyard. Only one new mill structure was constructed, a 
large, sawtooth roofed weave shed located northeast of 
the Tremont Yard. This building still stands today. 

With the movement of the textile industry to the south 
things became quite diffcult economicly. In December 
1926 the buildings of the Suffolks mill complex were sold 
to the Nashua Manufacturing Company. The Tremont complex 
was purchased by the Merrimack Manufacturing Company. 
Little was physically changed on the two sites until 
1929. In 1929 all but several features of the Tremont 
site were demolished. The surviving structures: the 
Tremont Gate House, the Turbine House (1847) and the 
first fifteen feet of the exterior walls of all the 
perimeter structures, still stand today. 

After being briefly occupied by the Nashua Manufacturing 
Company the complex stood vacant (1937-1941). After a 
number of transactions the buildings of the former 

I 



Suffolk Manufacturing Company became the Wannalacit 
Textile Company, which operated as a cotton textile mill 
until only recently, when it was forced to close its 
doors (1981). Presently owned by the Frier Corporation, 
the buildings stand vacant except for several small 
companies. The Frier Corporation is in the process of 
marketing the complex^gfor light industrial uses and 
corporate office space. 

3. Site Considerations. 

In investagating the existing factors which made up and 
influence Suffolk Mills one fact seems to be predominant. 
If the complex is to be successfully redeveloped, and yet 
maintain its character the most influential consideration 
to be delt with is the site's past. 

Considering the tremendous size of the complex, it would 
take a substantial amount of text to review every detail. 
However there are several features, that due to their 
domination, greatly influence the overall character and 
feeling of the mill. All of these elements, and the 
reasoning behind their importance are quite evident, 
briefly, they are; 

1. The Northern and Western Canals: The canals add a 
seemingly never ending list of favorable 
conditions. The Northern Canal acts to buffer a 
major roadway, supplys a source of power, and 
provide the feelings and interest enjoyed by 
walking pass a body of water. The Western Canal 
offers the excitment of fast moving water, as well 
as a sense of removal from the urban environment. 

2. The windows: In looking at the complex as a whole, 
the individual window is lost in the rhythm and 
horizontal banding they generate. And yet, the 
attention paid each individual window, in its 



detailing, allows it to stand quite well on its 
own. The amount of daylighting provided by these 
windows greatly enhances the atmosphere of the 
interiors. 

3. The Tremont millyard: Its present state, as a 
"park", sets forth an interesting tension between 
itself and the walls which surround it. The 
openness of the leveled millyard acts as a fine 
relief valve from both the surrounding city and 
Suffolk Mills. 

4. The non-mill oriented buildings: Through the 
course of time several buldings of the Suffolk 
Mills complex have been lost. As well several have 
been added, such is the case of the two facilities 
occupying the north corner of the former mills, and 
visual have a very negative influence on the 
complex as a whole. 

5. The columns: The closely spaced columns create a 
movement within the interior. The spacings draw 
ones eye down a seemingly never ending line. 

6. The stack: The strong vertical thrust of the stack 
acts not only as a focus point of the site but, it 
also acts to unify the mills throughout the 
cityscape. 

The elements listed here should be recogized as a means 
to preserve the buildings' image, as well as reintroduce 
its early mill character; both objectives of the final 
design proposal. In addition to this short list, there 
is a lengthy list of minor details, existing or lost, 
that will play a substantial role in the redevelopment of 
characteristic of the earlier history. 
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75 Young Women 
From 15 to 36 Tears of Age, 

WASTED TO WORK IN THE 

IN LOWELL AND CHICOPEE, MASS. 

I am authorized by thl Agent* of Maid Mills to make the following prop-
uailaon lo pewona «uit»ble (at U.eir work, nt —The/ will l>e oaid $1.00 per week, ^ad Uourd. lor the lirit 

mouth. It ia preauinod thej will tjicB l*> ahl« to go to wort at joh pricra. Tliej will ho conaidered w 

migag.ul for one y+r, ewea of ai< ka«M excepted 1 will pa/ the expciim of those who have not the mean* 
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ciiautaucea will admit of their (Uyiag at least one ycur. Noue hut active and bcNUyr giria will he engaged 

for thi* work a* it would out he advtahlc for either the "irU or the Comnapv 

i shall be ut the Howard Hotel, Burlington, on Mouday, July 25th ; at 
Faruhams,St Albans, Tuesday forenoon, 2Gth, at Keynes, K wanton, in the 
afternoon; at the Massachusetts' House, Rouse* Point, on Wednesday, the 
27th, to engage girls,—such as would like a place in the Mills would do 
wt ll to improve the present opportunity, as new hands wi)l not be w anted 
lute in the season. 1 KIU»II start with my Company, for UKTMIIIS, on Friday" 
morning, tlie2!)th insl., from Houses Point, at <> o'clock. Such as do not 
have au opportunity to see me at the above places, can tpke the cars and 
go with me (he same as though 1 had engaged them. ' 

I w ill be responsible fo* the safety of all baggage that i£ marked iu care 
of i. M. BOYNTON, and delivered to my charge. 

I. M. BOYNTON, 
Agent for Procuring Help/ for the Mills. (/<p«X 



RECOGNIZING THE NEED 

"The current challenge in downtown Lowell is to restore 
some of the vitality of the last century within the 
framework of current historical preservation objectives 
and the Realities of 20th century real estate 
economics." 

Recently the American City Corporation prepared a report 
on the development potential for Lowell Massachusetts (a 
complete copy of this report is available from the 
Division of Planning and Development of the City of 
Lowell). To help illustrate Lowell's present direction, 
and some of the data which will support the development 
of Suffolk Mills. Listed below are some of the report's 
major findings. 

The near past has seen Lowell in a serious economic 
decline. This situation now appears to be stablizing due 
to the introduction of the Lowell National Historical 
Park, and the Lowell Heritage State Park. The 
development of these park systems are already drawing 
large amounts of money and people back into the Lowell 
area. The United States Congress has already authorized 
some $18.5 million for the development and operation of 
the Lowell National Historical Park (NHP). The 
Commonwealth of Massachusetts is providing approximately 
$10 million for the development and operation of the 
Lowell Heritage State Park (HSP). Both the park systems 
are still in a very young state at this time, but as the 
present plans are implemented, the parks expect to be 
well established by 1990, drawing some 750,000 to 
1,000,000 vistors annually. These vistors will be 
adding approximately $28 million to the economy, 
Specif ically: 

1. $8 million 
2. $8 million 
3. $5 million 

Lodging 
Restaurants 
Miscellanous Retail Sales 

{• tiiri# mm i 



4. $3 million Auto, Gas and Service 
5. $1 million Groceries 
6. $1 million Liquor Stores 
7. $1 million Public Transportatio^g 
8. $1 million Amusement Activities 

The entire City of Lowell is not part of the park systems 
being established, in fact relatively little of the city 
will be under the charge of the Federal and/or State Park 
Services. In addition to the parks, an area somewhat 
larger has been designated a Preservation District, 
Suffolk Mills falls within this district. The Lowell 
Historic Preservation Commission has been created to 
administer over the Preservation District. The 
Commission has two primary goals: 

1. "To make preservation feasible in the 
historic area surrounding the National 
Park, and, 

2. To sustain the culture and traditions of 
Lowell in order to build a 'living park' 
for vistors and residents." 

These two goals play an important role in the direction 
of Suffolk Mills' redevelopment (see Program). 

Part of the reasoning for this commission and their goal 
is due to the fact that a large number of buildings and 
structures that are important to the park systems, will 
not fall within their boundaries. However, if the 
Commission is sucessful the buildings can remain valuable 
assets to the park systems, as well as the city. 

A canal "loop" system for park service interpretation and 
recreational boating has become an important priority in 
the development of both park systems. This loop is to 
act as a link, treading its way through park, city, and 
preservation district alike. It is to include the 
Northern, Pawtucket, Merrimack, and Western Canals, a 
small portion of the Merrimack River will also be part of 



the loop. Two of these canals run along side the Suffolk 
Mills site. To complement the canal loop a system of 
linear parkways along the canal are being implemented by 
the Heritage State Park. The ability to integrate the 
City of Lowell's developmental plans with Suffolk Mills' 
should be considered a potential asset; both canal loop 
and linear park ideas being implemented by Federal and 
State agencies encourage further integration. 

Lowell's population at present seems to be growing. It is 
expected that during the six year period between 1979 and 
1985 the metropolitan area's population will increase by 
27,900 persons, 12.3%. An additional 23,000 persons are 
expected to move into the Lowell area between 1985 and 
1990, a 9% increase bringing the total population up to 
some 278,000 persons. With this increase in population 
(50,900 persons over the 11 year period) total households 
are expected to increase 19,400 or 21.5%. 

At present there is a tremendous need for "standard, 
subsidized" housing. "Over 4,000 units renting at under 
$100 per month are needed by conventional standards of 
ability to pay." (American City Corporation) In addition 
to these units there is a large need for somewhat higher 
priced units. Examination of past census data indicated 
Lowell's ability to support, presently and in the near 
future, over 3,000 renter households for families under 
four people earning over $10,000, over 1,500 households 
for one or two persons earning over $10,000, and over 500 
renting household capability of paying over $300 per 
month for rent. 

For Lowell to support any potential new retail space, 
downtown must capture much more of the metropolitan 
area's retail sales. Current trends suggest new space 
demands are increasing only very slightly, between 21 and 
38 thousand square feet per year. New retail space 
development must be given high priority in the city's 
economic development program. Two major retail 
objectives being incorporated by the Lowell Plan are: 



1. Develop a several thousand square foot 
specialty center featuring all new shops 
with a heavy emphasis on food and 
beverage sales. 

2. Develop a project utilizing one of the 
historic mill building for an "Original 
Old Mill Factory Outlet Center." 
Properly mechandised and promoted, such a 
facility could become a major draw to the 
downtown area that would benefit the 
National Historical Park and downtown as 
a whole. 

Office space development along Highway corridors are now 
redirecting to surrounding Lowell area highways due to 
land shortage "It is reasonable to expect that part of 
this demand can be captured in 2^e Lowell area and 
specifically in downtown Lowell." New supportable 
office space from 1980 to 1985 is only 70,700 square 
feet. It is estimated that by 1990 an additional 237,500 
square feet can be put to use. 
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PROGRAM 

This program is 
implementation of 

characterizes the 
accommodated. 

to act as a guideline to the 
requirements presented here. It 

functions and goals which must be 

The Suffolk Mills redevelopment is primarily aimed at 
meeting the City of Lowell's expanding needs (see 
Recognizing the Need). Though strong emphasis must be 
placed on these practical needs it is essential that 
these goals do not overshadow the importance of the 
preservation of the existing structures and their 
character. 

Though the major elements of this project will address 
needs of the city their organization will address the 
needs of the complex. As this program sets forth the 
necessary criteria one thought should remain in sight, 
the atmosphere and environment is not only generated by 
the architecture but also by the occupants. If the 
success!ulness of a building or series of buildings is 
dependent on the emotions it generates then the 
successfulness of this complex will be dependent on its 
ability to generate a sense of community among it 
occupants and vistors. 

The following requirements will be addressed as the 
functional components for the redevelopment of Suffolk 
Mills. They are: 

1. Housing: As discussed earlier, there is presently a 
large need for housing. With this present market 
and the larger market expected, as Lowell's 
population grows, it seems foolish to consider 
housing as anything but an important component to 



the overall project. The apartments to be provided 
within this proposal will be addressing the middle 

income market. 

2. Food Facilities: The introduction of dining 
facilities into the complex will prove valuable for 
several reasons. They will act in a supportive 
role, serving all the other components of the 
project. In addition, they will act as major 
drawing points, attracting both park vistors and 
city residents to the complex. The diversity of 
these facilities will add to the continual influx of 
people on to the site. 

3. Miscellaneous Retail: As indicated earlier, the 
success of any new retail space within Lowell is 
very dependent on its ability to attract clientele. 
The activity to be generated by other components of 
Suffolk Mills will provide a strong base for these 
shops and stores to begin operation. However, their 
overall success, as always, will depend on their 
ability to address the market correctly. The 
importance of these retail areas will be felt as 
they start drawing a large market; the success of 
Suffolk Mills' open courtyards and commons depends 
on the atmosphere and activities undertaken by both 
shops and their clientele. 

4. Office: As discussed, available land along major 
highway corridors is becoming scarce. As such a 
condition grows Lowell's market can only expect to 
increase substantially. The nature of the space 
available within Suffolk Mills lends itself quite 
easily to this type of market. Office space, for 
both large firms and smaller local businesses, 
should be considered a primary goal. 

5. Amusement: It is felt that a large amount of 
Suffolk Mills success is dependent on two factors: 



only one theater 
location of such 
prove a valuable 
other types of 

One, the complex's ability to generate activity, 
and, Two, its acceptance into the surrounding 
communities. At present Lowell has 
and no movie facilities. The 
operations at Suffolk Mills will 
asset. The consideration of 
relaxation should also be investgated, goals being 
to attract vistors to the site and to address needs 
of the city. 

Museum: Currently the Lowell Museum is the most 
active occupant of the Suffolk Mills complex, it 
must be considered a valuable asset to the project. 
The museum is a fundamental link within both park 

a major drawing point and 
Movement to and from the 
in attracting people to 

success of commerical 

systems. It will prove 
must be treated as such, 
museum will prove vital 
Suffolk Mills; vital to 
components of the project. 

the 
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natural area wi 
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Existing conditions make it 
overlook the open area of the 

lis. The maintenance of any large 
thin an urban environment will 
se by the population. This use by 
communities will both generate 
ivity. As such, it asserts itself 
rt of both the project and Lowell. 

In addition to these components are the necessary support 
amenities, these are: 

8. Public Passage and Gathering: The movement and 
interaction of vistors and occupants generates the 
atmosphere of the complex. With the project 
attempting to introduce as many different components 
as it is, these public movement and resting areas 
demand much attention if they are to function 
properly; if Suffolk Mills is to succeed. 



It is hoped that Suffolk Mills can develop a sense 
of community within its boundaries. Areas must be 
provided to allow for the gathering and meeting of 
residents and perhaps vistors. As well as a major 
area, smaller "nodes" will better allow for the 
interaction of people living in particular areas of 

the complex. 

Public Transportation: The introduction of the 
federal and state park systems have caused Lowell to 
reconsider several existing situations such as, 
public transportation and the private auto. It has 
been decided that the nature and goals of Lowell's 
park systems support an auto-free atmosphere. As a 
result of this, circulation, in the downtown area, 
by private autos will be strongly discouraged. All 
inner city transportation systems, from foot and 
bicycle paths up to bus, boat, and trolley systems 
are being up graded to attract and easily move both 
city dweller and vistor alike. The ease of movement 
from Suffolk Mills to any other areas of downtown is 
essential; however, the movement between surrounding 
Lowell and Suffolk Mills should address public 
movement as an alternative to the private auto. 

Service/Emergency Access: As such a large part of 
the complex is dependent upon the daily delivery of 
goods and equipment, proper consideration must be 
given to avoid delays in service due to confusion or 
dificulty in access, and conflict between the 
partron and service personnel in an accessway. 

The nature of "Emergency Access" is somewhat 
encompassing. If the present open areas and 
millyards are kept as they are such access seems 
reasonably guaranteed, if changes are made this 
issue should be considered. 



11. Storage: As is the case with any residence the 
ability to store a large number of belongings 
without filling every closet in the house is a major 
asset. To ease this burden storage areas should be 
made available to the residential areas of the 
complex. 

12. Mechanical/Power: Presently located at Suffolk 
Mills are four water powered turbines. These 
turbines offer the complex the ability to generate a 
large amount of its own power. Such an opportunity 
should not be overlooked (see Appendix 2). If 
addition mechanical equipment is necessary the 
present location of the turbines seems a most 
favorable location. 

13. Auto Parking: As codes require, a portion of the 
site must be set aside to allow for parking. The 
number of stalls that will be required will be 
directly related to the final break down of each 
component. Another factor not to be overlooked, in 
the number of stalls necessary, is the cyclic nature 
of people leaving for work and those arriving. As 
it is a goal of Suffolk Mills to foster travel in 
the city without the auto, facities developed for 
parking perhaps can suggest a safe, protected 
storage area, rather than a temporary parking place. 
Surrounding parking areas and on street parking will 
allow for extreme fluctuation in the number of cars 
at the site without over stressing the number of 
available parking spaces. 

This program does not wish to suggest that it is 
addressing all of Lowell's needs. Several, such as 
vistor lodging, are not being brought within this program 
for the simple reason that major projects elsewhere in 
the city are addressing them. 



As a general guideline to the implementation of these 
thirteen components, the following percentages (of the 
site) suggest the square footage goals of each component. 
This information is based on market needs, existing site 
conditions, and their flexiblity, and overall project 
objectives. 

Component % of Site Square Feet 

1. Housing 22% 181,500 sf 
2. Food Facilities 1% 9,150 sf 
3. Miscellaneous Retail 7% 54,500 sf 
4. Off ice 13% 108,900 sf 
5. Amusement 1% 9,000 sf 
6. Museum 2% 18,600 sf 
7. Public Commons 24% 195,000 sf 
8. Public Passage and Gathering 12% 91,250 sf 
9. Public Transportation 1% 7,700 sf 

10. Service/Emergency Access 1% 8,000 sf 
11. Storage 3% 27,000 sf 
12. Mechanical/Power 3% 25,000 sf 
13. Auto Parking 10% 75,600 sf 

Total Square Feet 811,200 sf 

Preservation as this program wishes to assert does not 
involve itself simply with the restoration of 
deteriorated structure. Undertakings must be acceptable 
in several directions. 

1. Actions being taken to preserve the existing 
structure must maintain the fabric and character of the 
mills. They must also exhibit an understanding of the 
historical importance represented, both culturally and 
architecturally. 

2. The dominance of the existing complex, on its urban 
surroundings suggest much of its importance. The 
redirection of activity into the complex must be 



considered as an important preservational undertaking; 
the thoughts of the individual, upon being exposed to the 
architectural imagery, will develop the bases for his 
attitudes toward architecture, and preservation. 

3. New functions, and the physical requirements 
resulting from their addition, must consider their impact 
on both economics and historical image. The weight of 
emphasis that must be placed on making the complex 
successful economically must not be allowed to jeopardize 
its character. Economically, the preservation of as much 
of the complex as possible should be seen as a major 
drawing point. 

4. Preservation of the existing stuctures does not 
suggest pre-occupation with design or construction 
methods of the past. "Today's news is tomorrow's 
history!" Implementation of new ideas that can exist in 
harmony with the imagery of the past must not only be 
considered favorable, but essential to continual growth. 
Introduction of new construction is understandable, but 
future change of the complex must be expected; the 
passing along of its historical image must be considered 
its most important asset. 

5. The phrase "historical image" should not be 
considered "skin deep". It is the details of the 
buildings' construction which make up the character of 
the complex. To pass along this character the means 
which obtained it must be preseved. Codes may dictate 
change for the safety and well-being of the occupants. 
Strong effort must be made to refurbish and/or adapt 
existing constuction before replacing it with new 
construction. 

The concept of a multi-use facility located in a single 
complex should bring about a rich vitality. Such a 
vitality seems to have been lost in many new 
developments. The diversity generated by brings together 
a wide range of people, will foster a wide variety of 



a wide range of people, will foster a wide variety of 
activities within the courtyards and passageways. 
Stagnation of space, via its unusablity or 
unattractiveness, is often critical to the success of any 
large complex. Due to the overall size of existing 
courtyards and the potential for the development of 
additional open spaces the active, "festive" use of all 
these common areas, interior or exterior, must be 
considered a primary goal. 

The above guidelines address the project as a whole. 
Each of its components, however, have in themselves 
important character and functional requirements that 
should be considered. 

1. Housing: The character of "the home" will be up to 
the occupant. The importance here is not what direction 
the units may take, but how major elements of the 
buildings express themselves. It will be these features 
which will allow, in some form, a link to the complex as 
a whole. This may simply be done by allowing the 
structure to show itself: high ceilings, wood floors, 
columns, brick, etc. The importance of existing window 
composition and structural details may act as symbols 
unifying interiors, private and public, of the complex. 

2. Food Facilities: Care must be taken with all 
special equipment and its impact on the structure. The 
character of the dining room areas can display a strong 
feeling; that of the open mill hall. Perhaps the 
furniture and menus presented can follow that of 19th 
century restaurants. The display of mill equipment 
within these areas could enhance the mill idea. 

3. Miscellaneous Retail: As discussed in the previous 
section, Lowell has two major retail objectives within 
its plans for park introduction, and growth. The retail 
areas of Suffolk Mills can address either of these goals. 
To enjoy the maximum amount of access the open millyards 



and the Northern Canal walkway seem 
elements to any retail development 
addressed with the proper character. 

very 
and 

favorable 
should be 

4. Office: The openness of office space can easily 
address the same issues as that of an open mill room. 
The assets of daylighting and natural ventlation present 
optimum benefits for a productive work force. Though the 
equipment has changed perhaps this difference can be 
strengthened to show "progress". In an effort to 
minimize distractions, placement of office areas on 
upper levels should be considered favorable. 

5. Amusement: Care must be taken that structure 
changed due to the nature of the facilities and/or its 
special equipment are considered before implemented. The 
nature of these amusement facilities should be seriously 
looked at, the nature of amusement has changed alot in 

the past 150 years. 

6. Museum: The actual museum proper should house the 
more important displays. Its goals should be to present 
an overview of the city, its history, and its importance. 
The museum must act as a valuable link in the park 
systems facilities. The complex as a whole must also act 
as a valuable link to the park system, displaying 
information and artifacts that will both attract vistors, 
and make the complex more "comfortable" for its 
occupants. 

7. Public Common: An urban retreat, connected to the 
Western Canal Parkway would be a major source of 
enjoyment to the city's population. The relationship to 
its former function appears important and should be 
addressed in some manner. The presence of the dense 
vegetation will allow for a break from the urban 
environment. The canal will foster the free feeling 
often felt when around water. The wall acts as a link to 
the surroundings, acting as a boundary and an urban 



backdrop for the "unorganized" nature of the park. 

8. Public Passage and Gathering: Due to the total 
dependence of the entire complex on these areas all means 
must be taken to present the character envisioned. These 
areas seem by the nature of the preservational pursuits 
being undertaken to be very dependent on the complex's 
major elements: windows, columns, brick, patterns of 
materials, the stack, the diamond tie rods, etc. 

9. Public Transportation: These facilities have two 
major goals. One, to encourage their use. Two, to work 
with the site in such a way as to best attract visitors 
and to function easily in everyday use; both by the 
vistor and the occupant moving about in his daily 
travels. 

10. Service/Emergency Access: To foster the ease of 
access and the understanding of circulation, organizing 
elements can be introduced into these areas as well as 
public gathering and passageways. A fine example of such 
an element might be the reintroduction of the Hose House, 
an element that can help in directing and/or suggesting 
circulation as well as add a more human scale in the 
shadow of the surrounding mill buildings. 

11. Storage: These areas should be bright, and safe. 
Common and individual storage lockers should be provided. 

12. Mechanical/Power: The value of returning to the 
water/turbine energy source presents several fine 
opportunties; the display of machine in action, the use 
of the sound as a unitifing tread through the millyards, 
an educational link in the park system, the power made 
available to the complex. 

13. Auto Parking: Since it is hoped that the dependence 
between resident and his auto can be somewhat reduced the 
facilities which come to house these vehicles should 

• -



suggest a safe storage location, and should be located 
within a reasonable distance of the main residential 
area. 

Vehicle traffic on the site will not be limited to the 
resident and employee. Small nodes of parking stalls 
should be considered, enabling easy visitor access to 
particular facilities. For example, perhaps the museum 
facility will need parking within its immediate area. 
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ENVIRONMENTAL AND CODE ANALYSIS 

1. Environmental Analysis 

Lowell is located in northeastern Massachusetts on the 
banks of the Merrimack River, approximately 33 Miles 
north of Boston; seven miles south of the New Hampshire 
border and 21 miles west of the Atlantic Ocean. 

The climate in the Merrimack River Basin at Lowell 
Massachusetts can be characterized as of moderately warm 
summers, cold winters, and ample, well distributed rain 
fall. During the four months of December, January, 
February and March, the mean daily temperature will be 
less than 32 F most of the time. 

Climatic Data 

Month 
of 

Year 

J anuary 
February 
March 
April 
May 
J une 
July 
August 
September 
October 
November 
December 

Totals 

Long time 

Heating 
Degree 
Days 
(dd/mo) 

Possible 
Sunshine 

(%) 

Sunshine 
Hours 

Average 
Temperature Wind Relative 

DAy NA9ht Speed From Humidity 
(hrs/mo) ( f) (uf) (°f) (mph) (dir) (%) 

1 , 0 8 8  4 7  1 4 8  3 0 . 0  3 3 . 5  2 6 . 5  1 7  W 6 8  
9 7 2  5 6  1 6 8  3 0 . 0  3 3 . 5  2 7 . 5  1 4  NW 6 9  
8 4 6  5 7  2 1 2  3 8 . 0  4 1 . 5  3 4 . 5  1 4  NW 6 5  
513 5 6  2 2 2  4 8 . 0  5 2 . 0  4 4 . 0  1 4  WSW 6 7  
2 0 8  5 9  2 6 3  5 9 . 0  6 3 . 5  5 4 . 5  1 2  s w  7 0  

6 6  6 2  2 8 3  6 8 . 0  7 2 . 0  6 3 . 5  1 1  s w  7 0  
7  6 4  3 0 0  7 4 . 0  7 8 . 0  6 9 . 5  1 0  WSW 7 0  

1 5  6 3  2 8 0  7 2 . 0  7 6 . 0  6 7 . 5  1 0  WSW 7 0  
9 8  6 1  2 3 2  6 5 . 0  6 9 . 0  6 1 . 0  1 1  WSW 7 8  

316 5 8  2 0 7  5 5 . 0  5 9 . 0  5 1 . 5  1 2  WSW 7 0  
6 0 3  4 8  152 4 5 . 0  4 8 . 5  4 1 . 5  1 3  WSW 7 0  
9 8 3  4 8  148 3 3 . 0  3 6 . 5  3 0 . 0  1 7  N 7 0  

5 , 7 1 5  5 7  2 , 6 1 5  5 0 . 0  5 5 . 0  4 8 . 0  1 5  w  6 9  

weather records indicate that below zero 

1-1 



temperatures will occur 15-20 days during these four 
months. Snowfall will seldom exceed 80 inches, but 
storms of 1 inch or more of snow may occur about 20 days 
during the 6 month winter period. Freezing temperatures 
will occur during March, April, Octber and November. 

During the summer months of June, July and August, the 
daily mean temperature will average about 65°F. Ninety 
degree temperatures of or more seldom occur and they are 
only for a short duration. Nights are cool throughout 
the summer. Rainfall averages about 3.5 inches per month 
and fairly well distributed from April to October. 

Average Monthly & Annual Precipitation 
Lowell, Massachusetts 

Years of record: 126 

Month Inches of 
Precipi tation 

J anuary 3.26 
February 3.15 
March 3.60 
Apr il 3.56 
May 3.31 
J une 3.32 
J uly 3.55 
August 4.03 
September 3.46 
October 3.46 
November 3.69 
December 3.41 
Total Annual 41.80 
Total Average 3.48 

In the past 25 years, the average annual snowfall in 
Lowell has been recorded as 52 inches. 



Solar Bearing and Altitude 
Latitude 42.5 
Longitude 71.5 

Bearing at Sunrise 
June 22 117 
March 21 90° 
September 24 90° 
December 22 52° 

a. Geology and Physiography 

Lowell is located within the Merrimack River Basin, 
Eastern Pla^gau Region of Middlesex County, 
Massachusetts. It is characterized as a low relief 
area with elevations from 50-200 feet above sea level, 
some hills in the area reach 500 feet. Lowell, city 
proper, gently slopes from the southwest to the 
northeast. The surrounding hills are made from glacial 
till and outwash. Higher hills have a bedrock core, made 
up of Carboniferous Period sedimentary and igneous rock 
of undetermined age. Lowell's location at this point 
along side the Merrimack River owes itself simply to a 
section of exposed bedrock; bedrock resulting in the 
Pawtucket Falls. The common2lj>edrocks in the area are 
granitic, gneisses, and schists. 

b. Hydrology 

Lowell's terrain drains to the Merrimack and tributary 
Concord River. 
The Pawtucket Dam, Pawtucket and Northern canals divert 
much of the Merrimack's water into the Lowell Canal 
System before the falls and discharges it back into the 
river down stream. The elevation change provided the 
necessary power to operate the extensive system of 
textile mills. 

Noon Altitude 
71,45° 
48 
48° 
24.55° 

The Merrimack River Basin is the fourth largest in New 



England. Its headwaters are the Pemigewasset and 
Winnipesaukee Rivers located in the White Mountains of 
New Hampshire. The Merrimack's total length is 116 miles 
which includes the lower 22 miles of tidal estuary. The 
river empties into the Atlantic Ocean at Newburyport 
Massachusetts. The total elevation drop to tidewater is 
245 feet with an average drop of 2.6 feet per mile. The 
annual average flow of water in the Merrimack just below 
Lowell is 8000 cubic feet per second. 

Water Flow and Supply 
Merrimack River 

19276-1972 

Station: Merrimack and Concord River, Lowell, 
Massachusetts (in cubic feet/second) 

Month Mean Minimum Maximum 

J anuary 6,438 1,833 13,469 
Febuary 6,698 2,104 18,400 
March 12,233 4,131 45,778 
Apr il 19,425 8,795 35,020 
May 11,703 4,092 24,767 
J une 6,077 1,825 11,737 
July 3,168 1,160 8,811 
August 2,588 900 7,547 
September 3,184 895 19,649 
October 3,391 1,035 9,522 
November 5,923 1,842 17,688 
December 6,747 2,126 15,075 

At the present time federal and state programs are 
improving the river's water quality. The Federal Water 
Pollution Control Act of 1972 has established quality 
goals of "fishable and swimmable" by 1983. According to 
classification standards of Massachusetts Division of 
Water Pollution Control, the Merrimack River is class B 
in freshwater and class SB in tidewater. This 



classification calls for the reintroduction of anadromous 
fish, aquatic wildlife, swimming and boating. 

c. Air Quality 

Lowell at the present is in violation of EPA standards 
for carbon monoxide. Adjacent to the city are several 
industries which emit potentially toxic, visible 
pollutants in violation of DEQE (Mass Department of 
Environmental Quality Engineering). Five potential areas 
of concern are : sulfur dioxide, carbon monoxide, total 
suspended particulates, nitrogen dioxide and ozone. The 
entire state is in ozone violation. Currently local 
industries involved in this situation are aware of the 
illegal emissions and are in the process of forming 
strategies to meet DEQE standards. 

d. Vegetation and Wildlife 

Lowell in its urban context has little native vegitation 
present although mixed deciduous and coniferous forests 
surround the area. The area was once cleared for farming 
and is now into a second growth period. Much of the 
wildlife is gone due to early overhunting. Waterfowl 
populations are a comeback through proper 
management policies. 

2. Code Analysis 

The redevelopment of the Suffolk Mills complex shall 
conform to the standards set by the Uniform Building Code 
(1979 edition). A partial summary of the applicable 
codes follows. 

Historic Buildings: Repairs, alterations and additions 
necessary for the preservation, restoration, 
rehabilitation or continued use of a building or 
structure may be made without conformance to all of the 
requirements of this code, when authorized by the 
building official provided; 



1. The building or structure has been designated by 
official action of the legislative body as having 
special historical or architectural significance. 

2. Any unsafe conditions as described in Section 203 
(shown below), will be corrected in accordance with 
plans. 

3. Any substandard conditions will be corrected in 
accordance with approved plans. 

4. The restored building or structure will be less 
hazardous, based on life and fire risk, than 
existing building. 

Section 203. All buildings or structures which are 
structurally unsafe or not provided with adequate egress, 
or which constitute a hazard to safety or health, or 
public welfare, by reason of inadequate maintenance, 
dilapidation, obsolescence, fire hazard, disaster damage, 
or abandonment, as specified in this code or any other 
effective ordinance, are, for the purpose of this 
section, unsafe buildings. All such unsafe buildings are 
hereby declared to be public nuisances and shall be 
abated by repair, rehabilitation, demolition, or removal 
in accordance with the procedure specified in chapters 
Four through Nine of the Uniform Building Code. 

Occupancy 
Type 

Housing 

Group 

R-l 

Food Facilities B-2 
A-3 

Fire Resistance 
of Exterior Walls 

lhr less than 5' 

lhr less than 20' 
2hr less than 51 

lhr elsewhere 

Openings in 
Exterior Walls 

not permitted less than 5' 

not permitted less than 5' 
protected less than 10' 

Retail B-2 same as A-3 same as A-3 
Off ice B-2 same as A-3 same as A-3 
Amusement A-2 same as A-3 same as A-3 

Required separtion of occupancy: 
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A-3 against R-l, 1 hour 
A-2 against R-l, 1 hour 
B-2 against R-l, 1 hour 
A-3 against B-2, no requirement 
A-2 against B-2, no requirement 

Parking Garage: An open parking garage is a structure 
of Type 1 or 2 construction which is open on 2 or more 
sides totaling not less than 40% of the building 
perimeter and which is exclusively used for parking or 
storage of private pleasure cars. For a side to be 
considered open, the total area of openings distributed 
along the side shall be not less than 50% of the exterior 
area of the side at each tier. Type 1 construction as it 
applys to open parking garages sets forth several 
minimums. These are: a clear "ceiling" height of 7', 
and, 9'-6" between structural tiers. There are no code 
restrictions concern with the location of such a 
structure, ie. such a structure can be located on a 
property line. 

Section 1204. Stairs, exits and smokeproof enclosures 
shall be specified in Chapter 33. Every sleeping room 
below the fourth story shall have at least one operable 
window or exterior door for emergency egress or rescue. 

Section 1205-A. Light and ventilation. All rooms, 
customarily used by human beings, shall be provided with 
natural light by means of exterior glazed openings with 
an area not less than one-tenth of the floor area of such 
rooms with a minimum of ten square feet. All bathrooms 
shall be provided with natural ventilation by means of 
openable exterior openings with an area of not less than 
one-twentieth of the floor area of such rooms with a 
minimum of one-and-a-half square feet. All rooms shall 
be provided with natural ventilation by means of openable 
exterior openings with an area of not less than 
one-twentieth of the floor area of such rooms with a 
minimum of five square feet. In lieu of required 



exterior openings for natural ventilation, a mechanical 
ventilating system may be provided. Such systems shall 
be capable of providing two air changes per hour in all 
public areas and corridors. One-fifth of the air supply 
shall be taken from the outside. In bathrooms, water 
closet compartments, laundry rooms and similar rooms a 
mechanical ventilation system connected directly to the 
outside, capable of providing five air changes per hour, 
shall be provided. 

Section 1205-B. Sanitation. Every building shall be 
provided with at least one water closet. Every hotel or 
subdivision thereof where both sexes are accommodated 
shall contain at least two separate toilet facilities 
which are conspiciuously identified for male or female 
use,each of which contains at least one water closet. 
Additional water closets shall be provided on each floor 
for each sex at the rate of one for every additional 10 
guests, or fractional part thereof in excess of 10. 

Every dwelling unit shall be provided with a kitchen 
equipped with a kitchen sink and with a bathroom equipped 
with facilities consisting of a water closet, lavatory 
and either a bathtub or shower. Each sink, lavatory and 
bathtub or shower shall be equipped with hot and cold 
running water necessary for its normal operation. 

Water closet room in connection with food establishments 
where food is prepared, stored, or served, shall have a 
nonabsorbent interior finish on floor, walls and ceiling 
and shall have hand washing facilities. All water closets 
rooms shall be provided withan exterior window at least 3 
square feet in area, fully operable; or a vertical duct 
not less than 100 square inches in area for the first 
toilet facility with an additional 50 square inches for 
each additional facility- or a mechanical operated 
exhaust system- connected to light switch, complete air 
change every 15 minutes. 

Section 3302. Number of exits. Every building or 



useable portion thereof shall have at least one exit, and 
shall have not less than two exits where required by 
Table 33-A. 

Section 3309. Smokeproof enclosures. Where a floor of 
any story is located more than 75 feet above the highest 
grade, one of the required exits shall be a smokeproof 
enclosure. 

Table 33-A: Available Square Feet/Occupant and Egress 
Facili ties 

Use 

Housing 
Assembly Areas 

Cone. Use 
Assembly Areas 
Less Cone. Use 
Commercial Kitchen 
Dining Facility 
Dr inking 
Office 
Retail 

Parking 
Mechanical 

Minimum of Two Exits 
Other Than Elevators 
Are Required Where No 
of Occupants is Over 

10 
50 

50 

30 
50 
50 
30 
50 

30 
30 

Square Feet 
per Occupant 

200 
7 

15 

200 
15 
15 

100 
20 
30 

200 
300 

(Basement) 
(Ground Floor) 

Egress by Means of a Ramp 
or an Elevator Must be Pro
vided for the Handicapped 

yes, when more than 3 stories 
yes 

yes 

no 
yes 
yes 
yes 
yes 
yes 
yes 
no 
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; MILL POWERS AHD SHARES IN THE PROPRIETORS 

OF L0CK8 AHD CANAL8, 

TO WHICH THE SEVERAL. MAKL'FACTL'RINO COMPANIES AT LOWELL AICE ENTITLED. 
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1 

740 ; 
I 

1 
1 

HAMILTON MANUFACTURING COMPANY, .  
APPI.ETON COMPANY, 
LOWELL MANUFACTURING COMPANY, .  

; LOWKLL MACHINE 8llOP, 

16 
«.\n 

H'.ii 

3 ft 

908.000 
5 10.207 
5<>8.2<><» 
199.050 

13 
13 
13 
13 

480 I 
256 
252 

99 

' Total O H  { pptr Level of Pawlucket Canal, 2192.117 

COTTON MILLS 
MASSACHUSETTS COTTON MLLLS, .  . .  

17-;:-

21 ii;  

262.383 
Hi 2.933 

1110.207 

17 
17 
17 

173 
530 
730 

Total on I stiver J^crel of Pawtuclet Canal, 2191.583 

SUFFOLK MANUFACTURING COMPANY, .  
TREMONT MILLS, • 

G'.g 
G43 

393.2**0 
393.250 

13 
13 195 

Total on Upper Level of Wettern Canal, . 780.500 
1 

LAWRENCE MANUFACTURING COMPANY, 
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17 A 787.150 17 , 519 

1 
139},», 

1 
i 

i 
11*1 

JAMES 11. i'UANCIS, AjnU Pivps. «f ISKII awl Canals. 

LOWELL, DECEMBER 17th, 1853. 



ENERGY GENERATION 

H istory 

From Lowell's very beginnings energy has been a major 
concern; indeed the city's very location is due to the 
enormous energy potential via the harnessing of the 
Pawtucket Falls. 

As the plans for Lowell became reality an extensive 
system of dams and canals was developed to distribute the 
potential power (see Appendix 5). Due to the dependence 
of the mills and factories on the canal system for their 
power, there soon was a chain of industrial buildings 
running along the canals, a chain almost completely 
encircling the downtown area. In addition to being a 
factor in the city's location, and the complexes' 
location, energy was also an influence on the mill's 
form: 

Blllllipimn 

In the early Lowell mills, power was 
generated by water falling through wheels and 
later turbines in the lower level and 
distributed to machinery by shafts and 
leather belts. To minimize the distribution 
distance, production was integrated 
vertically and one or more separate processes 
were preformed on each floor. Mills were 
grouped along with printworks, storehouses 
and counting houses to form a mill yard, the 
basic unit of Lowell's industrial matrix. 
Not only did the mill yard increase 
production efficiency, but also, its fences, 
gatehouses, and enclosed spaces helped to 
exert social control over the workforce. ° 

t 

In 1792, well before the City of Lowell was to appear, a 
company was chartered to provide and maintain a 

2-2 



transportation canal around the Pawtucket Falls 
(Pawtucket Canal), this company (the Proprietors of Locks 
and Canals) was soon to be responsible for Lowell's 
entire power canal system and the surrounding properties. 
The Proprietors of Locks and Canal was much like the 
utility companies of today, one is not responsible for 
its own power but purchases it from a controling source. 
These water and power privileges would be secured when 
the land to be developed was purchased (it also was 
purchased from the Proprietors of Locks and Canals). 

The means of leasing the water power at each site were 
through the calculation of units called "mill powers". 
As quoted by Patrick Malone (The Lowell Canal System): 

A mill power represents the amount of power 
that was necessary to drive the 3584 spindles 
and other machinery in the second mill at 
Waltham, about sixty net horsepower. The 
flow rate of water which will produce a mill 
power varies with the height of the fall. 
With a thirty foot fall, one mill power 
requires a flow rate of thirteen foot fall 
(between upper and lower levels on the Locks 
and Canals system) this becomes 60.5 cubic 
feet per second; and with a seventeen foot 
fall (from lower level back to river) the 
quantity is 45.5 cubic feet per second. 

With the purchase of the land the Suffolk Mills purchased 
privileges for 2 1/3 mill powers at $3 per spindle, soon 
after 2 addition mill powers were purchased at $2.50 per 
spindle. In 1847, with the completion of the Northern 
Canal, a new contract was arrived at, it resulted in an 
increase of mill power to 6 1/2. 

2. The Process 

In the early days of Lowell, the individual mills were 
responsible for the generation and distribution of the 

.Generator 

Slide 
gate 

Overflow 
to contro 

level 
Headwater level 

Turbine 

Tai! water Draft tube 

Typicol open flume setting for o reaction turbine at low heads. 

2-3 



power they were able to extract from the water, the 
Proprietors of Locks and Canals were only responsible for 
delivering the water to the mills. As the redevelopment 
of the Suffolk Mills complex seeks to rekindle a touch of 
its past, perhap such a step can also be taken in the 
area of power; as the complex was once responsible for 
the generation of its own power, perhap it can be once 
again. 

It is interesting to note that the use of water as a 
means to generate power is one of the world's oldest 
technologies, in Lowell it is greatly responsible for the 
success of the Industrial Revolution in America; and yet, 
through time it has been lost, on small scale projects, 
as an excellent means to produce energy. 

Basicly two types of energy exist in water, in this case, 
the canal system. The movement of water, its velocity, 
is kinetic energy, energy presently being expended. The 
change in elevation, more so the ability to change 
elevation provides the other type of energy, potential 
energy. It is the combination of these two energies 
which allow for the generation of power to operate the 
mill complexes. 

The basic concept is to transport water at a high 
elevation (water level before the Pawtucket Falls) to a 
facility (Suffolk Mills' Turbines). The water is allowed 
to drop to a lower elevation, through a turbine. The 
turbine's motion as a results of this water's velocity 
and elevation change provides the necessary force to 
active a generator, it in turn produces electricity, the 
water is then allowed to return to its the original 
source (the Merrimack River). 

The power obtainable from water is proportional to the 
velocity and vertical distance of drop (head). The 
formula used in determining actual electrical power being 
generated is as follows: 

2 - 4  



P = Q (He) or A (v) He 
11.8 11.8 

where: 

P = Obtainable power in kilowatts (kw). 
Q = Flow in cubic feet per second (cfs). 
A = Average cross section of sourse (sqft). 
H = Head (feet) 
v = Velocity (feet per second, f/s). 
e = Overall system conversion efficiency (%). 

11.8 = A constant accounting for water density and 
conversion from ft-lb/sec to kw. 

The Suffolk Mills has four Victor reaction turbine, this 
type of turbine developes 80% efficiency. The total 
system's effectiveness is somewhat reduced by 
distribution losses, ie. gear friction, generator 
friction, etc. A reasonable "e" is 70-75 percent. 

In using the above formual it can be seen that the 
Suffolk Mills has the potential of generating 102,508 
kw/day, assuming that: 

Q = 6,000 cfs, 
H = 14 ft, and, 
e = a conservative 60%. 

To guarentee that a sufficient amount of electricity is 
available, it is suggested that the Suffolk Mills complex 
remain on the utility grid. This will allow the complex 
to draw power from the utility company if necessary or if 
the turbines are generating more than needed amounts they 
can be sold to the utility company via the return of 
power over the grid. 
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92 STAT. 290 PUBLIC LAW 95-290—JUNE 5, 1978 

June 5, iy?B 
|H.H 11M>2] 

IajkcII fSaUunal 
Hi»turu«l Park, 
Mam 

10 use 41 Oct 

1(. UM; 4lUc\:-l  

Public Law 95-290 
95th Congress 

An Act 

To provide fur the establishment of the Lowell Natloual Historical l 'ark la the 
Common weulth of MutisucUuM-'tth, unil for otLtr purpose*. 

lit  it  eiuuted by the Senate and House of Representatives of the 
I mini £itutta oj Aiiurim in Cony rets assembled, 

FINDINGS AND I'lTKFOSE 

ShciK.s 1. (a) The Congress tinds that— 
(1) certain sites ami structures in Ixnvell,  Massachusetts,  

hisinricallv uml culturally the most significant planned industrial 
city in tin; (  nited States, symbolize in physical form the 
1 l idiistrial devolution; 

I ~ I the cultural heritage of many of the ethnic groups that 
immigrated to the I 'nitcd States during the lute nineteenth ami 
rally twentieth centuries is still  preserved in Ixnvell 's neighbor
hoods j 

{.{) a very large proportion of the buildings, other structures, 
and districts in l^owell date to the period of the Industrial Ilevolu-
tion and are nationally significant historical resources, including 
tin- live aml-si\-tenths-mile power canal system, seven original 
null complexes, and signiticunt examples of early housing, com
mercial structures, transportation facilities, and buildings asso
ciated with lul/or and social institutions; and 

( i)  despite the expenditure of substantial amounts of money 
I '} the city of Lowell ami the ( ouimoiiweallli  of Massacliusetts 
tor historical and cultural preservation and interpretation in 
Lowell,  the early buildings and oilier structures in Ixiwell may 
be lust without Hit assistance of llie Federal Government. 

lb) ll  is the purpose of this Act to preserve and interpret the 
nationally significant historical and cultural sites, structures, and 
district.) in liowell,  Massachuselis,  lor the benefit and inspiration of 
pre* «<-iit  and future generations by implementing to the extent practi
cable tlie recomiuemlai ions in the report of the Ixiwell 1 listoric Canal 
District Commission. 

UtFIN I'l 'IONH 

SEC. J. Kor purposes of this Act— 
i J) the term "park" means the Lowell National Historical 

l 'ark. established by section 101(a)(1) of this Act; 
rj) the term "preservation district" means the Lowell Historic 

I 'reservation District,  established by section 101(a)(1) of this 
Act; 

i . i)  the term "Commission" means the Lowell Historic Preser
vation Commission established by section 1101(a) of this Act; 

(1) the term "Secretary" means the Secretary of the Interior* 
and * '  

(. '>) I he term ' 'report of the Ixiwell Historic Canal District 
Coinmisf.ioii" means the report submitted to the Congress by the 
Ixiwell Historic Canal District Commission pursuant to an Act 
entitled An Act to provide for a plan for the preservation, inter-
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pretution development and use of the historic, cultural,  and 
architectural resources of the Lowell Historic Canal District in 
Lowell,  Massachusetts,  and for other purposes", approved 
January 4, 1'JTJ (88 Stat. 2330). 16 USC461 note. 

TITLE I—ESTABLISHMENT OF PARK AND 
PRESERVATION DISTRICT 

ESTABLISHMENTS ; BOUNDARIES 

SEC.  101. (a)(1) To carry out the purpose of this Act, there is 
established a* a unit of the National Park System in the city of Lowell,  
Massachusetts, the Lowell National llislorieal Park. There is further 
established in an area adjacent to the park the Lowell Historic Pivser-
vation District,  which will be administered by the Secretary and by 
the Commission in accordance with this Act. The Ixnindaries of the 
park and preservation district shall be the boundaries depicted on the 
map entitled "Lowell National Historical Park. Massachusetts", dated 
March l 'JTS, and numbered 4 'Lowe-S0,008A". Such map shall be on tile 
and available for inspection in the ollice of the National Park Service, 
Department of the Interior, and in the ollice of the city clerk, city of 
Lowell.  

(2) The Secretary shall publish in the Federal Register, as soon as 
practicable after the date of the enactment of this Act, a detailed 
description and map of the boundaries established under paragraph 
(1) ofth is subjection. 

(b) The Secretary may make minor revisions of the park and 
preservation district l>oundarics established under subsection (a)(1) 
of this section, after consulting with the Commission and the city 
manager of J/>wc|| ,  by publication of a revised drawing or other 
lioundarv description in the Federal Register; but no waters, lands, 
or other property outside of the park or preservation district bound
aries established under such subsection may be added to the park or 

f>reservation district without the consent of the city manager of 
x>well and the city council of Lowell.  A boundary revision made 

under this subsection shall be elective only after timely notice in 
writing is given to the Congress. 

16 L'SC 
41 On -1 1. 

Publication in 
h«*il<*ral Register. 

Notice to 

Congress. 

COOL'ERATION OF FEDERAL ADENCIES 

SEC.  102. (a) Any Federal entity conducting or supporting activities lf> L'SC 
directly affecting the park or preservation district shall— 410cc-12. 

(1) consult with, cooperate with, and to I he maximum extent 
practicable, coordinate its activities with the Secretary and with 
the Commission: and 

(2) conduct or support such activities in a manner which (A) 
to the maximum extent practicable is consistent with the stand
ards and criteria established pursuant to section 302(e) of this Act, 
and (H) will not have an adverse effect on the resources of the 
park or preservation district.  

(b) No Federal entity may issue any license or permit to any person 
to conduct an activity within the park or preservation district unless 
such entity determines that the proposed activity will be conducted 
in a manner consistent with the standards and criteria established pur
suant to section 302(e) of this Act and will not have an adverse effect 
on the resources of the park or preservation district.  
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16 USC 
410cc-13. 

Report to 
Congress. 

16 USC 
410cc-14. 

AUTHORIZATION OP APPROPRIATIONS 

SEC. 103. (a) lliore are authorized to be appropriated such sums as 
may bo necessary to carry out this Act , except that— 

(1) the total of the amounts authorized to l>e appropriated 
for the purpose of acquisition and development under the park 
management plan established pursuant to section 201(b) of this 
Act and emergency assistance under section 205(a)(1) of this 
Act shall not exceed $18.f.00,000; and 

(2) the total of the amounts authorized to be appropriated 
for the purpose of carrying out section 302(b) (2) of this Act, for 
the payment of grants and loans under section 303 of this Act, for 
the acquisition of property under section 30.4 of this Act, and for 
carrying out any transportation program and any educational 
and cultural program described in section 302(c) of this Act shall 
not exceed $21 ..">00,000. 

(b) Xo funds shall be authorized pursuant to this section prior to 
October 1,1978. 

(c) Funds appropriated under subsection (a) of this section shall 
remain available until expended. 

(d) (1) \\ ithin GO days after the date of the enactment of this Act, 
and on each subsequent October 1 and March 1, the Secretary shall 
submit to the Congress a statement certifying the aggregate amount 
of money expended by the Commonwealth of Massachusetts, the city 
of Lowell, and bv any nonprofit entity for activities in the city of 
Lowell consistent with the purpose of this Act during the period 
beginning on January 1, 1074, and ending on the date such statement 
is submitted. 

(2) The aggregate amount of funds made available by the Secretary 
to the Commission from funds appropriated under subsection (a)(2) 
of this section may not exceed the amount certified by the Secretary in 
the most recent statement submitted to the Congress under para'aauh 
(1) of this subsection. ° 

SPENDING LIMITATIONS 

SEC. 104. Notwithstanding any other provision of this Act, no 
authority to enter into agreements or to make payments under this 
Act shall Intellective except to the extent, or in such amounts, as may 
be provided in advance in appropriation Acts. 

TITLE II—ROLE OF THE SECRETARY 

Report to 
Congress. 
16 USC 
410cc-21. 

PARK MANAGEMENT FLAN 

SEC. 201. (a) The Secretary shall submit a statement to the Con
gress, within two years after the date on which funds are made 
available to carry out this Act, which— 

(1) reports on the progress that the Secretary has made in 
acquiring the properties identified under section 202 of this Act, 
and deseril>cs the way the Secretary intends to use these 
properties; 

(2) identifies the projxirties within the park and preservation 
district respecting which the Secretary has entered into or intends 
to enter into agreements relating to interpretive exhibits or pro
grams under section 203(a) of this Act; 

(3) (A) reports on the progress of the Secretary in leasing a 
portion of the Lowell Manufacturing Company, located on 3-3 
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Market  Street ,  for  the purpose of establishing a  visi tors '  center  
i l l  c lose proximity to parking and other transportat ion facil i t ies ,  
and (B) identif ies any other property within the park which the 
Secretary has leaded or  intends to lease for  purposes of  the park:  

(4)  reports  any other act ivi t ies which the Secretary has taken 
or  intends to take to carry out  the purpose of  this  Act;  and 

(5) contains a  tentat ive budget  lor  the park and preservation 
distr ict  for  the subsequent l ive l iscal  years.  

(b)(1) Not later  than three years after  the date on which funds 
are made available to carry out  this  Act.  the Secretary shall  otabli  li  
and submit  to the Congress a  park management plan containing the 
informal ion described in subsection (a)  oft  his  sect ion.  Such plan .shall ,  
upon request ,  be available to t l ie  public.  

(2)  After  consult ing with the ( 'ommissiou,  the ci ty manager of  
Lowell ,  and the Commonwealth of  Massachusetts ,  the Secretary may 
make revisions in the park management plan established pursuant  to 
paragraph (1) of  this  subsection by publicat ion of such revisions in 
the Federal Register. A revision made under this paragraph shall be 
etfcctive DO days after written notice of the revision is submitted to the 
Congress.  

ACQUISITION OF I'LJOL'KHTY 

SEC.  202.  (a)(1)  The Secretary is  authorized to acquire the prop
erties designated in paragraph (2) of this subsection, or any interest 
therein,  by donation,  purchase with donated or  appropriated funds,  
ccndcmnatn n, or otherwise. Any property or interest therein owned 
by the Commonweal!h of  Massachusetts  or  anv poli t ical  sulnlivision 
thereof may be acquired only bv donation.  The Secivtary may ini t iate 
condemnation proceedings under this  paragraph only after  making 
every reasonable effort  to ac<| i i i re  property through negotiat ions and 
purchase,  and consult ing with the Commission ( if  established) and 
the city council of IAJWCII. 

(2)  The propert ies referred to in paragraph (1) of  this  subsection 
are the fol lowing: 

(A ) The Linus( 'hi lds 1 louse,  (».*» Kirk Street .  
(I t)  The II  and II  Paper (  'onipany (commonly referred to as 

I ioott  Mill  Hoarding House),42 French Street .  
(C) Old City Hall ,  22(5 Merrimack St  reet .  
(1))  Merrimack (Jatehouse,2ti< . )  Merrimack Street .  
( F.)  The Wannalancit  Tex! i le  ( 'onipany.  r»t»2 Sull 'olk Street .  
(  F)  The structures containing the . lade Pagoda and Solomon's  

Yard Cioods,  210 and 200 Merrimack Street .  
(b)  I 'nt iI  the date on which the Commission conducts i ts  f irst  meet

ing, the Secretary may acquire anv property within the park or preser
vation district not designated in subsection (a)(2) of this section, or 
any interest  therein,  if  such property— 

(1) is  identif ied in the report  of  the Lowell  Historical  Canal  
Distr ict  Commission as a  property which should be preserved,  
restored,  managed,  developed,  or  maintained in a  manner con
sistent  with the pil l 'pose of  this  Act ;  

(2)  is  l is ted in the National  Register  of  Historic Places,  as  
maintained bv t lu-  Secretary pursuant  to section 101(a) of  the 
Act enti t led uAn Act to establish a  program for the preservation 
of addit ional  historic propert ies throughout the Nation,  and for 
other purposes",  approved October l. r>, l !>C(i  (1(> U.S.C. 470a),  and 
section 2(b) of the Act enti t led "An Act to provide for  the 
preservation of historic.  American si tes,  buildings,  objects ,  and 

Plan, submittal to 

Congress. 

Avai labi l i ty to 

publ ic. 

I ' I I I I I K  utinn in 

Federal Kegister. 

Notice to 

Congress. 

16 USC 
410cc-22. 
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antiquities of national significance, and for other purposes", 
approved August 21, 1035 (1G LT.S.C. 4G2) ;  or 

(3) is determined by the Secretary to IH> of national significance; 
and would be subject to demolition or major alteration in a manner 
inconsistent with the purposes of this Act unless acquired by the 
Secretary. Such property may be acquired only as provided in sub
jection (a)(1) of this section. 

(c) The Secretary mav acquire easements within the park for the 
purpose of carrying out this Act. Such easements may be acquired only 
as provided in subsection (a)(1) of this section. 

AGREEMENTS AND TECHNICAL ASSISTANCE 

16 USC 
4l0cc-23. 

Regulations. 

SEC.  203. (a) The Secretary may enter into agreements with any 
ownerof property with national historic or cultural significance within 
the park to provide for interpretive exhibits or programs. Such agree
ments shall provide, whenever appropriate, that— 

(1) the public may have access to such property at specified, 
reasonable times for purposes of viewing such property or the 
exhibits or attending the programs established by the Secretary 
under this subsection; and 

(2) the Secretary may make such minor improvements to such 
property as the Secretary deems necessary to enhance the public 
use and enjoyment of such property, exhibits, and programs. 

(b)(1) The Secretary shall provide, upon request, technical 
assistance to— 

(A) the city of Lowell to assist the city in establishing regula
tions or laws consistent with the standards and criteria established 
pursuant to sect ion 302(e) of this Act; and 

(B) the Commission to assist the Commission in establishing 
the index and the standards and criteria require*! by section 302 
of this Act. 

(2) The Secretary may provide to any owner of property within 
the park or preservation district, the Commission, the Commonwealth 
of Massachusetts, the city of Ixnvell, and any other Federal entity or 
any institution such technical assistance as the Secretary considers 
appropriate to carry out the purpose of this Act. 

16 USC 
410cc-24. 

WITHHOLDING OF FUNDS 

SEC.  204. The Secretary may refuse to obligate or expend any money 
appropriated for the purposes descril>ed in section 103(a)(1) of this 
Act or section 103(a)(2) of this Act if the Secretary determines 
that— 

(a) the citv of Lowell has failed to establish regulations or 
laws consistent with the standards and criteria established pur
suant to section 302(e) of this Act within one year after the date 
such standards and criteria have been established, except that the 
Secretary may extend such one-year period for not more than six 
months if the Secretary determines that the city has made a good 
faith effort to establish such regulations or laws; 

(b) the city of Lowell has failed to notify the Commission of 
(1) applications for building permits or zoning variances respect
ing any property which is included in the index established pur
suant to section 302(d) of this Act. or (2) anv proposals of the 
city of Lowell to change the regulations or laws descril>ed in 
paragraph (c)(1) of this subsection; 

3-5 
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(c) (1) during the period before the city of Lowell has estab
lished reflations or laws consistent with the standards and cri
teria established pursuant to section 302(e) of this Act, the city 
of Lowell has granted any building permit of zoning variance or 
has taken any other action respecting any property within the 
park or preservation district, which either the Secretary or the 
Commission consider to be inconsistent with such standards and 
criteria; 

(2) after the city of Lowell has established the regulations or 
laws described in subparagraph (1) of this paragtyiph, the city 
of Lowell has granted any building permit or zoning variance or 
has taken any other action respecting any property within the 
park or preservation district, which either the Secretary or the 
Commission consider to be inconsistent with such regulations or 
laws; or 

(d) the Commission has not made good faith efforts to (1) 
provide for the preservation, restoration, management, develop
ment, or maintenance of property within the park and preserva
tion district or (2) carry out the park preservation plan approved 
under section 302 of this Act. 

GENERAL ADMINISTRATIVE FUNCTIONS 

^ SEC. 203. (a)(1) The Secretary, acting through the National Park 
Service, shall take appropriate actions to implement to the extent 
practicable the park management plan established pursuant to section 
201(b) of this Act. In carrying out such plan, the Secretary sluill 
administer the park in accordance with laws, rules, and regulations 
applicable to the national park system. Before the date on which the 
ComniisMon conducts its first meeting, the Secretary may t:ike any 
other action the Secretary deems necessary to provide owners of prop
erty with national historic or cultural significance within the park or 
preservation district with emergency assistance for the purpose of 
preserving and protecting their property in a manner consistent with 
the purpose of this Act. 

(2) Subject to sections 204 and 302(b) of this Act. the Secretary 
shall make available to the Commission any funds appropriated under 
section 103(a)(2) of this Act for the purpose of carrying out title III 
of this Act. 

(b) Notwithstanding any other provisions of law, the Secretary 
may accept donations of funds, property, or services from individuals 
founda t ions ,  co rpo ra t i ons ,  and  o the r  p r iva t e  en t i t i e s  n m l  f r o n t  p u b l i c  
en t i t i e s ,  f o r  t he  pu rpose  o f  imp lemen t ing  t he  pa rk  managemen t  p l a n .  

(c) The Secretary may sponsor or coordinate within the park and 
preservation district such educational or cultural programs as the 
Secretary considers appropriate to encourage appreciation of the 
resource* of the park and preservation district. 

(d) The Secretary may acquire such leases respecting property 
within the park as mav be necessarv to carrv out the purpose of thU 
Act. 1 

TITLE III—ROLE OF THE COMMISSION 

ESTABLISHMENT OF LOWELL HISTORIC PRESERVATION COMMISSION 

SE< . 301. (a) There is established within the Department of the 
Interior a commission to be known as the Lowell Historic Preservation 
Commission which shall administer the proe 'ion district and pro
vide certain services within the park in accordi ,.ce with thi* title. The 

16 USC 
410cc-25. 

Rules and 
regulations. 

Funds, 
availability. 

16 USC 
410cc-31. 

Member*. 
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Commission shall consist of fifteen members appointed by the Secre
tary as follows: 

(1) Three members who are members of the city council of 
Lowell,  appointed from recommendations made by the mayor of 
Lowell.  

(2) Three members appointed from recommendations made by 
the city manager of Lowell of persons who are representative of 
organized labor, the business community, local neighborhoods, and 
cultural institutions, and who are not elected oflicials. 

(3) One meiuU'r appointed from recommendations made by the 
president of the I 'niversity of Ix>well.  

(4) Three nieinlx-rs appointed from recommendations made by 
the (iovemor of the Commonwealth of Massachusetts. 

(5) One memlxM* ap[H>inted from recommendations made by tho 
Secretary of Commerce and who shall be an employee of the 
Department of Commerce. 

(0) One niemU'r appointed from recommendations made by the 
Secretary of Transportation and who shall be an employee of 
the Department of Transportation. 

(7) One member appointed from recommendations made by 
the Secretary of Housing and Urban Development and who shall 
be an employee of the Department of Hou^in^ and Irbafi 
Development. 

(H) Two members who are qualified to serve on the (Commission 
U'cause of their familiarity with programs of the l)e[)artment of 
the Interior involving national parks and historic preservation 
-and who shall l>e an employee of the Department of the Interior. 

(b) If any member of the Commission who was appointed to the 
Commission under paragraph (1) or (4) of subsection (a) of this 
section as a member of t l ie city council of Lowell or anv other govern
ment leaves that ollice, or if any I I ICIUIHT of the Coiiiiiu^ion who was 
appointed from persons who are not elected oflicials of any govern
ment becomes an elected oilicial of a government, such person may 
continue as a member of the Commission for not longer than the 
thirty-day period beginning on the date such person leaves that office 
or becomes such an elected official,  as the case may be. 

Terms of office. (^)(1) Except as provided in paragraph (2) of this subsection, 
members shall be appointed for terms of two years. A member may be 
reappointed only three times unless such member wis orijrina lly 
appointed to fill  a vacancy pursuant to subsection (e)(1) of this sec 
tion, in which case such nieinlx r may !*• reappointed four times. 

(2) Of the members first appointed pursuant to subx ct ion (a) of 
this section, the following shall be appointed for terms of three years: 

(A) The members appointed pursuant to paragraphs (2), (3), 
and (8) of such subsection. 

(B) One of the members appointed pursuant to paragraph (4) 
of such subsection, as designated by the Secretary at the time of 
appointment upon recommendation of the Governor. 

(d) The chairman of the Commission shall be elected by the mem
bers of the Commission. The term of the chairman shall be two years. 

(e)(1) Any vacancy in the Commission shall be filled in the same 
manner in which t In* original appointment was made. 

(2) Any member appointed to fill  a vacancy shall serve for the 
remainder of the term for which his predecessor was appointed. Any 
member may serve after the expiration of his term for a period not 
longer than thirty days. 
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(f) Light members of the Commission shall constitute a quorum, 
but a lessor number may hold hearings. 

(g) The Commission shall meet at least,once each month, at the 
call of the chairman or a majority of its members. 

(h)(1) Except as provided 'in paragraph (2) of this subsection, 
members of the Commission shall each be entitled to receive $1<)0 for 
each day (including travel time) during which they are engaged in 
the performance of the duties of the Commission. 

(2) Members of the Commission who are full-time officers or 
employees of the United States, the city of Lowell,  or the Common
wealth of Massachusetts shall receive no additional pay on account of 
their service on the Commission. 

(3) While away from their homes or regular places of business 
in the performance of services for the Commission. memU rs of the 
Commission shall l>e allowed travel expenses, including per diein in 
lieu of subsistence, in the same manner as persons employed intermit
tently in the Government service are allowed expenses under section 
5703 of title 5 of the Cnited States Code. 

(i) The Commission established pursuant to this Act, shall cease Termination, 
to exist ten years from the date of enactment of this Act. 

PARK PRESERVATION I>LAN AM) INDEX 

SEC. 302. (a) ( 1 )  Within one year after the date on which the Com- 16 USC 
mission conducts its first meeting, the Commission shall submit to 410cc-32. 
the Secretary a draft park preservation plan meeting the require
ments of subsection (c) of this section. The Secretary shall review 
the draft park preservation plan and. within ninety days after the 
date on which such plan is submitted to the Secretary, suggest appro
priate changes in such plan to the Commission. 

(2) Within eighteen months after the date on which the Commis
sion conducts its first meeting, the Commission shall submit to the 
Secretary a park preservation plan which meets the requirements 
of subsection (c) of this section. The Secretary shall,  within ninety 
days after the date on which such plan is submitted to the Secretary, 
approvo or disapprove such plan. The Secretary may not approve 
such plan unless the Secretary determines that such plan would ade
quately carry out the purpose of t his Art. 

(.1) If the Secretary disapproves a park preservation plan, the 
Secretary shall advise the Commission of the reasons for such dis
approval together with the recommendations of the Secretary for 
revision of such plan. Within such period as the Secretary may de-i^-
nate, the Commission shall submit a revised park preservation plan to 
the Sot i eta is. I he Secretary shall approve or disapprove any revised 
pi* i k picscr \ at ion plan in the same manner as required in paragraph 
(2) of this subsection for the approval or disapproval of the ordinal 
park preservation plan. 

* 4 ) i  M/*"' .^retarv "pproves fi park preservation plan, the Socio- Publication .n 
f^'n / publish noticc of such approval in tho Federal Hejristor and Federal Register, 

shall forward copies of the approved plan to the Corn'ross*" 
C») Any park preservation plan or draft plan submitted to the Availability to 

Secretary under this subsection shall,  upon request, lie available to publ.c. 
the public. 

(t>) No changes other than minor revisions may be made in the 
approved park preservation plan without the approval of the Secre
tin v. I he Secretary shall approve or disapprove anv proposed change 
in the approved park preservation plan, except minor revisions in the 
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same manner as required in paragraph (2) of  this  subsection for  the 
approval  or  disapproval  of  I l ie ,  or iginal  park preservation plan.  

(b)(1) Except,  as  provided in paragraph (2) of  this  subsection,  
the Secretary shall  not  make any funds available to t l ie  Commission 
to carry out  section or  ;i()4 of  this  Act unti l  a  park preservation 
plan has been approved under subsection (a)  of t ins section.  

Funds, (2)  Before a  park preservation plan is  approved under sul>section 
avai lab i l i ty .  ( : l)  ( )f  this  section,  the Secretary may make available to the Commis

sion such funds as the Commission mav request  to carry out  any 
activi ty specif ied in paragraph (. '5)  of  this  section.  However,  no funds 
shall  be made available under this  paragraph unless a  proposal  describ
ing such act ivi ty is  reviewed and approved by the Secretary.  

(. '$)  The Commission may request  funds from the Secretary to— 
(A) carry out  act ivi t ies to preserve,  restore,  manage,  develop,  

or  maintain any property identif ied in subsection (c)(1) of this  
section;  

(B) take any action the Commission considers necessary to 
provide owners of  property with national  historical  or  cultural  
signif icance within the park or  preservation distr ict  with emer
gency assistance for  the purpose of  preserving and protecting 
their  property in a  manner consistent  with the purpose of this  
Act:  or  

(C) acquire in accordance with section l if t!  of  this  Act,  any 
property within the park which— 

(i)  is  identif ied in the report  of  the Lowell  Historic Canal  
Distr ict  Commission : \s  a  property which should be 
preserved,  restored,  managed,  developed,  or  maintained in a  
manner consistent  with the purpose of this  Act;  

( i i )  is  l is ted in the National  Register  of  Historic Places,  as  
maintained by the Secret  a  rv pursuant  to sect  ion 101(a) of  the 
Act enti t led "An Act to establish a program for the preserva
t ion of addit ional  historic propert ies throughout the Nation,  
and for  other purposes",  approved October l.~>.  1!K»#» ( l t i  I ' .S.C.  
470a).  and sect  ion 2(b) of t he Act ent  i t  led "An Act to provide 
for  the.  preservation of historic American si tes,  buildings,  
objects ,  and antiquit ies of  national  significance,  and for other 
purposes",  approved August  21.  19. ' i f> (1(5 C.S.C. 4<>2);  or  

( i i i )  is  determined by the Secretary to be of  national  
signif icance;  

and would be subject  to demoli t ion or  major al terat ion in a  manner 
inconsistent  with the purpose of this  Act unless acquired by the 
Commission.  

(c)  Any plan submitted to the Secretary under subsection (a)  of  
this  section shall— 

(1) describe the manner in which the Commission,  to the extent-
practicable in accordance with the recommendations in the report  
of  the Lowe!I Historic (  anal  Distr ict  Commission,  proposes to 
provide for  the preservation,  restorat ion,  management,  develop
ment,  or  maintenance of— 

(A) the Welles Block,  1(19 Merrimack Street ;  
(B) the .Ionian Marsh Company Building,  l. r>:i  Merrimack 

Street  and l. r> Kirk Street ;  
(C) (he Yorick Club.  f>l Dutton Street ;  
(D) the.  Lowell  ( ia ,s  Light  Company,  22 Shattuck Street ;  
(E) St .  Anne's  Church and Rectory,  237 Merrimack 

Street ;  
(F) Lowell  Inst i tut ion for  Savings,  18 Shattuck Street ;  
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(G) the Ahcpa Building, 111 Kirk Street; 
(H) Boott Mill, Foot of .John Street; , 
(I) Lowell Manufacturing Company on Market Street; 

and 
(J) the structure commonly referred to as the Early 

Residence, 45, 47, and 49 Kirk Street; 
(2) identify the properties included in the index established 

pursuant to subsection (d) of this section; 
(3) identify the properties which the Commission intends to 

acquire under section 304 of this Act and specify how such prop
erties shall be used; 

(4) include the standards and criteria established pursuant 
to subset! ion (e) of this section ; 

(f>) provide a detailed description of the manner in which 
the Commission intends to implement the arrant and loan pro
grams under section 303 of this Act, including information relat
ing to the estimated amount of such grants and the manner in 
wliich such grants shall bo awarded by the Commission; 

(G) provide for a transportation program by which the Com
mission shall provide, directly or by agreement with any person 
or anv public or private entity, transportation services and facili
ties for park and preservation district visitors, including barge 
equipment, docking facilities, and local rail facilities; 

(7) provide for educational and cultural programs to encour
age appreciation of the resources of the park and preservation 
district; and 

(8) include a tentative budget for the subsequent five fiscal 
years. 

(d) The Commission shall establish, within one year after the date Inde*. 
on which the Commission conducts its first meeting, an index which 
includes— 

(1) any property in the park or preservation district (except 
for any property identified in section 201(a) ('2) of this Act) 
which should be preserved, restored, managed, developed, main
tained, or acquired by the Commission l»ecause of its national his
toric or cultural significance; and 

(2) any property which should be preserved, restored, man
aged, developed, or maintained in a manner compatible with the 
purpose of this Act l>ecause of its proximity to (A) any property 
referred to in paragraph (1) of this subsection, or (It) any 
property designated in section 201 (a) (2) of this Act. 

The index may be modified only by a majority vote of the members 
of the Commission, taken when a quorum is present. 

(e) ( 1 )  The Commission shall establish standards and criteria . n « l  
applicable to the construction, preservation, restoration, altera! ion. and 
uso of all properties within the preservation district with the advice 
of the Commonwealth of Massachusetts and of the Secretary, and the 
consent of t lie city manager of Lowell. 

(2) The Commission shall establish the standards and criteria 
described m paragraph (1) of this subsection for any propertv within 
the park with the advice of the Commonwealth of Massachusetts and 
the city manager of Lowell and subject to the review and approval of 
the Secretary. 

(3) The Commission shall establish standards and criteria under 3-1 n 
paragraphs ( 1) and (t>) of this subsection within one year after the 
date on which the Commission conducts its first meeting. Such stand 
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Publication in 
Federal Register. 

16 USC 
410cc-33. 

ards and criteria may be revised in the same manner in which they 
were originally established. 

(4) The Secretary shall publish the standards and criteria estab
lished under paragraphs (1) and (2) of this subjection, and any 
re\.sions thereof, in the Federal Register. 

LOANS, GRANTS, AND TECHNICAL ASSISTANCE 

SEC. 303. (a) The Commission may make loans to the Lowell Devel
opment and Financial Corporation (established under chapter 844 of 
the Massachusetts General I^aws and hereinafter referred to as the 
"corporation") to enable the corporation to provide low interest loans 
for the preservation, restoration, or development of any property 
described in section 302(d) (1) of this Art. The Commission may make 
any such loan to the corporation only after entering into a loan agree
ment with the corporation which includes the following terms: 

(1) The loan to the corporation shall have a maturity of 
thirty-five years. At the end of such period, the corporation shall 
repay to the Secretary of the Treasury (in-a lump sum) for 
deposit in the general fund of the Treasury the full amount of 
the loan and any additional amounts accruing to the corporation 
pursuant to this subsection excepting those amounts expended by 
the corporation for reasonable administrative expenses. 

(2) I he money received irom the Commission, and any inter
est earned on such money, may be obligated In the corporation 
only for low interest loans made under paragraphs (<i) and (7) 
of this subsection, except that the corporation mav use such money 
to the extent the Commission consider reasonable to satisfv the 
costs of the corporation in administering the loan or procuring 
loan guarantees or insurance. 

(3) Within five years after receiving the loan from the Com
mission, the corporation shall make loans under paragraphs ((>) 
and (7) of this subsection which, in the aggregate, obligate the 
full amount of money received from the Commission (minus anv 
amount required to satisfy the costs descrilx-d in paragraph (2) 
of this subsection) . 

(4) As loans made under paragraphs (('») and (7) of this sub
section are repaid, the corporation shall make additional loans 
under such paragraphs with the money made available for obliga
tion by such repayments. 

(!>) The corporation shall make available to the Commission 
and to the Secretary, uj>on request, all accounts, financial records, 
and other information related to loans made under paragraphs 
((>) and (7) of this subsection. 

((!) Before the corporation approves any applicat ion for a low 
interest loan for which money has l>een made available to the 
corporation by the Commission, the corporation shall require 
the prospective borrower to furnish the corporation with a state
ment from the Commission stating that the Commission has 
reviewed the application and has determined that any loan 
received by the prospective borrower will l>e sjx'nt in a manner 
consistent with— 

(A) the standards and criteria established pursuant to 
sect ion 302(e) of t his Act, ami 

( H )  t h e  g o a l s  o f  t h e  p a r k  p r e s e r v a t  i o n  p l a n  a p p r o v e d  u n d e r  
section 302(a) of this Act. 

3-11 
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(7) The corporation may approve any application for a low 
interest loan which meets the terms and conditions prescribed by 
the corporation with the approval of the Commission and for 
which money has been made available to the corporation by the 
Commission if— 

(A) the prospective borrower furnishes the corporation 
with the statement described in paragraph (G) of this 
subsection; 

(li) the corporation determines that such borrower has 
sullicient financial resources to repay the loan; and 

(C) such borrower satisfies any other applicable credit 
criteria established by the corporation. 

In order to determine whether the corporal ion has complied with this Audi t ,  

subsection, the Commission, or such other appropriate person or entity 
as tho Commission may designate, shall conduct an audit at least once 
ever}- two years of all accounts, financial records, and other informa
tion related to loans made under paragraphs (G) and (7) of this sub
section. If the Commission determines, alter conducting a hearing on Hearing, 
the record, that the corporation has substantially failed to comply with 
this subsection, the outstanding balance of any loan made to the cor
poration under this subsection shall become payable in full upon the 
demand of the Commission. 

(b) (1) The Commission may make grants to owners of property 
described in section 302(d) (1) of this Act for the preservation, restora
tion, management, development, or maintenance of such property in a 
manner consistent with the standards and criteria established pursuant 
to section 30*2 (e) of this Act. 

(2) The Commission, with the approval of the Secretary, may make 
grants to any person or any public or private entity to provide for (i) 
educational and cultural programs which encourage appreciation of  

the resource- of the park ami preservation district, or (li) any plan
ning, transportation, maintenance, or other services the Commission 
considers necessary to carry out the purposes of this Act. 

(3) Grants under this subsection shall be made under agreements 
which specify the amount of the grant, the installments (if any) by 
which the grant shall be paid to the grant recipient, the purpose for 
which the grant may be used, and any other condition the Commis
sion considers appropriate. The Commission shall be entitled, under 
the terms of any grant agreement, to recover from the recipient any 
funds used in a manner inconsistent with such grant agreement. 

(c) The Commission w ith the advice of the Secretary may provide 
technical assistance to— 

(1) ow ners of property within the j>ark or preservation district 
to assist such owners in (A) making repairs to or improvements 
in any property included in the index established pursuant to sec
tion 302(d) of this Act, or (li) applying for loans under subsec
tion (a) of this section; and 

(2) any other person or public or private entity to assist such 
person or entity in taking actions consistent with the purpose of 
this Act. 

(d) 1 he Commission shall make available to the Secretary, upon 
request, all accounts, financial records, and other information of the 
Commission relating to grants and loans made under this section. 

(ft) The Secretary shall make an annual report to the Congress Report to 
describing the loans, grants, and technical assistance provided under tx>n^rc»8. 
this section and under section 203 of this Act. Such report shall specif v 
the amount, recipient, and purpose of any loan, grant or technical 
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assistance so provided and contain such additional information as the 
Secretary considers appropriate. 

ACQUISITION AND DISPOSITION OF PROPERTY 
16 USC > t 
410cc-34. SEC. 304. (a) (1) The Commission may acquire any property desig

nated in paragraph (3) of this subsection, any property described in 
section 302(d) (1) of this Act. or any interest therein, by donation, by 
purc hase with donated or appropriated funds, or by condemnation in 
accordance with paragraph (2) of this subsection.* 

(1) Only properties within the park or property designated in para
graph (3) of this subsection may be acquired by the Commission by 
condemnation. The Commission may initiate condemnation proceed
ing only after making every reasonable etlort to acquire any such 
piopeity through negotiations and purchase and consulting with the 
cit\ council of Lowell. No lands or interests therein may be acquired 
by the Commission by condemnation without the approval of the 
Secretary. 

(3) The Commission may acquire in accordance with paragraph (1) 
of this subsection the following properties, or any interest therein: 

(A) World Furniture Building, 125 Central Street; and 
(B) The Martin Building, 102-122 Central Street. 

(b) 1 ho ( omniission. with the approval of the Secretary, may sell 
or lease any property which it acquires under subsection (a) of this 
section subject to such deed restrictions or other conditions as the 
C omniission deems appropriate to carry out the purpose of this Act. 

(c) Pursuant to a written agreement between the Commission and 
the Commonwealth of Massachusetts, the Commission, with the 
appioval of the Secretary, may sell, donate, lease, or in any other 
manner the C omniission and the Secretary deem appropriate make 
available to the Commonwealth any property which the Commission 
has acquired under subsection (a) of this section in order to pro
vide for the administration or maintenance of such property by the 
Commonwealth in a manner consistent with the purpose of this Act. 

POWERS OF COMMISSION 

SEC. 305. (a) The Commission may for the purpose of carrying out 
this Act hold such hearings, sit and act at such times and places, take 
such testimony, and receive such evidence, as the Commission may 
deem advisable. The Commission may administer oaths or affirma
tions to witnesses appearing before it. 

(b) \\ hen so authori/.eu by the Commission, any member or agent 
of the Commission may take any action which the Commission is 
authorized to take by this section. 

(c) Subject to section 552a of title 5, United States Code, the 
Commission niav secure directly from any department or agency 
of the United States information necessary to enable it to carry out 
this Act. Upon request of the chairman of the Commission, the head 
of such department or agency shall furnish such information to the 
Commission. 

(d) Notwithstanding any other provision of law, the Commission 
may seek and accept donations of funds, property, or services from 
individuals, foundations, corporations, and other private entities, and 
from public entities, for the purpose of carrying out its duties. 

(e) The Commission may use its funds to obtain money from any 
source under any program or law requiring the recipient of such 
money to make a contribution in order to receive such money. 

Hcannss. 
16 USC 
410cc-35. 
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( f )  T h e  C o m m i s s i o n  m a y  u s e  t h e .  U n i t e d  S t a t e s  m a i l s  i n  t h e  s a m e  
manner and upon the same conditions as other departments and 
agencies of the united States. 

(gj The Commission may obtain by purchase, rental, donation, or 
otherwise, such property, facilities, ami services as may be needed to 
carry out its duties. Any acquisition of property by the Commission 
shall U- in accordance with section 304 of this Act: Provided ̂ however, 
That the Commission may not acquire lands or interests therein nur-
cuani to ihi* subsection by condemnation, Upon 11»«* termination of the 
Commission, ull property, personal and real, and unexpended funds 
shall be. transferred to the Department of the Interior. 

STAFF OF COMMISSION 

S*:«\ .'JOti. (a) The Commission shall have a Director who shall be 16 USC 
appointed by the Commission and who shall be paid at a rate not to 4l0cc-36. 
oicecd the rate of pay payable for grade GS-15 of the General 
Schedule. 5 USC 5332 note. 

(b) The Commission may appoint and fix the pay of such addi
tional personnel us the Commission deems desirable. 

(e) The Director and stair of the Commission may 1m; appointed 
without regard to the provisions of title United States Code, govern
ing appointments in the competitive service, and may Ik* paid without 
it gaid ro iIn* provisions of chapter .r»l. and sulnhapter HI of ehapter 5 USC 5101 et 
ftS of such title, relating to clnssilieation and General Schedule pay 
rate^, except that no individual so appointed inav receive pay in excess r> ^SC 5331-
of the annual rale of basic pay payable for grade GS -!•"» of the General 
Schedule. 

(d ) Subject to such rules as may be adopted tjy the Commission, the 
t'omiuKMon may procure temporary and intermittent services to the 
aim t'.xieni a^ is authorized by section 3109(1)) of title ;i, United States 

Code, but ui rates determined by the Commission to l>e reasonable. 
(e)(1) Upon request of the Commission, the head of any Federal 

agency represented by members on the Commission may detail, on a 
leimhursahle basis, any of the personnel of such agency to the Coiii-
'oisMou to asM^t it in carrying out its duties under this Act. 

J,*! I lie Administrator of the General Services Administration 
>hall provide to the Commission ou a reimbursable basis such admin
istrative npport services as the Commission may request. 

Approved June 5, 1978. 

U.UMA1IVK HISIOKY: 

HOliSt. KU'lilll No. *>5-1023 (Comm. 011 Interior and Insular Altair*) 
**KNA I K KH'OHI N<( Of>-HI.'4 (Comm. on Kitcr|(> un>l Nalurul Krtourrrs). 
CUM.IUSMONAl. IthCOItli, Vol l^Ml'VVH): 

Ajif .1, 1'onsnlrinl anil lailrii f>«ssjt|>r m Homo*. 
Apr II. cun>t<l<*ieil ami )<a->,r<) House. 
Ma) IH, • tiiiMilririt .m<l (ius-r.1 ^fnalr. amrmlril 
Ma> LM II outr t oiii'iirrcii in Srnalr •imrmlmrnl" 

•w iKn (oMrn aiion ui PHI SIDKNIIAI IHH:UMKNI\V\,I U, IW 23. 
Jjn' >, l'i»">nlriilul italrniriil 
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ARISTA: A CASE STUDY 

In the course of developing the design solution presented 
earlier in this text, our research brought us across the 
following case study. Because of the similarities of the 
two projects, both in context and objectives it is 
offered here as an appendix. 



A R I S T A  

The site of the Arista Cotton Mill Complex has a 
long history of industrial use, beginning in 
1836, when Francis Levan Fries and other promi
nent businessmen from the town of Salem organized 
the Salem Manufacturing Company. At their first 
meeting on 9 July 1836, the company's stock
holders agreed to build a mill on the western 
edge of Salem, south of New Shallowford Street 

(now Brookstown Avenue). Before construction was 
begun, however, Fries was sent to New England for 
a year to study the technology of textile 
manufacturing. He returned to supervise the con
struction of a mill building with a rough stone 
foundation and brick walls. It was a three-story 
structure^ that housed a cotton mill, complete 

with spinning frames and a steam engine purchased 
in Baltimore. The mill opened in 1837, and under 
the direction of Francis L. Fries, it flourished. 
When he left in 1840 to establish with his bro
ther Henry a successful woolen and cotton mill 
complex, the Salem Manufacturing Company fell 
into decline. In 1854 the company was forced to 

sell the mill, but two years later the Fries 
brothers bought it and refitted the original 
structure to create the Wachovia Flour Mill. The 
success of this mill, along with the woolen and 
cotton mill established by the two brothers, made 

the F. & H. Fries Manufacturing Company one of 
the industrial leaders of the ante-bellum South. 

After the setback of the war years, the company 
made a slow comeback under the guidance of the 
sons of Francis Fries: John W., Francis H., and 
Henry E. In 1880 Francis H. Fries constructed 

another building to the east of the flour mill 

that had once housed the Salem Manufacturing 

Company. Known as the Arista Cotton Mill, it 
was a three-story structure built at a grade 13 
feet below that of the original structure. Ini
tially, the steam-powered mill operated some 
3300 spindles and 180 looms, but its operations 
increased over the next 20 years to a peak of 

7700 spindles and 450 looms tended by 150 workers. 

The success of the Arista Cotton Mill provided 
the anchor for a small industrial complex that 
included the Wachovia Flour Mills (1856); a cot
ton warehouse (ca. 1850); an ice plant (ca. 1905); 
the Indera Cotton Mills (1914) ; and a transformer 
station (1899) that supplied electricity to the 
complex and to other manufacturing and transpor

tation outlets in Winston-Salem. A 7!30,000— 
gallon reservoir, located just south of the com
plex, provided water for the boilers and the 
fire protection systems. 

The Arista Mill was only the first of several 

textile and manufacturing enterprises undertaken 
by the sons of Francis L. Fries. The family 
businesses expanded from textiles inuo banking, 
railroads, and hydroelectric power. As the 
family interests grew, the importance of the 
Arista Mill diminished, and by the mid-1920's 
the company moved its textile operations to its 
southside plant in Winston-Salem. 

As the Fries financial empire grew in size and 
scope, the remnants of its 19th-century origins 
declined in importance. The ante-bellum woolen 
and cotton factory ceased operations around 1900 
and was later destroyed. The Arista Mill which 
operated from 1880 to the mid-1920!s remained a 
relatively small operation that never exceeded 

a peak of 150 employees. The Wachovia Flour 
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Mill suspended operations around the turn of the 
century, when its building was sold to the Arista 
Mill and converted to its use. In 1912, the 
owners of the two mills built a "breezeway" at 
the south side of the two buildings to connect 
them. Over the years, the ice plant and the 
cotton warehouse were also destroyed. 

The building that exists today is a combination 
of the Wachovia Mills (1837) and the main cotton 
mill (1880). The two connected brick structures, 
with their interior wood framing, stand on a lot 
of approximately 2.5 acres near the heart of 
Winston-Salem. For the past 50 years, they have 
been used for warehouse space by the Lentz Trans
fer and Storage Company of Winston-Salem. 
Across the street stands the transformer station, 
the only other structure that remains from an 
active and thriving 19th-century industrial 
complex. 

r^ LBMTZ „ A : 
JWTOUWWCt I 

Arista Mill, view from the north 

Transformer Station 

The Arista Mill is one of about 10 or 12 indus
trial and commercial buildings located in the 
Brookstown warehouse district, just south of 
Winston-Salem's central business district. Most 
of the buildings in the Brookstown warehouse 
district are at least 40 to 50 years old and are 
underutilized, serving primarily as warehouse or 
storage facilities. The area gets its name from 
Brookstown Avenue, which forms the southern and 
western boundaries of the district. Interstate 
40 forms the district's northern boundary, and 
Main Street is its eastern boundary. 

Historically, the Brookstown warehouse district 
was the industrial and commercial center for the 
twin cities of Winston and Salem. Many inter
esting buildings survive from the town's 19th-

century heyday. In addition to the Arista Mill 



and the 1899 transformer station, the old south
bound Winston-Salem freight and passenger depot 
and the first city hall also remain. These 
buildings and their neighbors, including three 
Victorian residences, make the area potentially 
eligible for nomination to the National Register 
of Historic Places. 

During the summer of 1977, the Urban Design sec
tion of the City-County Planning Board developed 
a design plan for rehabilitation of the Brooks-
town District, calling for a mixture of adaptive 
uses and new construction. The plan links the 
buildings in the district by a series of open 
spaces and pedestrian walkways. One of the most 
significant features of the Brookstown District 
is its proximity to Winston-Salem's central 
business district, to Interstate Route 40, and 
to Old Salem, the 18th-century Moravian village 
that is now an open-air museum. This location 
is perhaps the district's greatest asset for any 
rehabilitation project involving the Arista Mill 
or any of the buildings in the area. The reuse 
potential of the area is further enhanced by the 
accessibility of Interstate 40 and by the large 
amount of pedestrian and vehicular traffic gen
erated by Old Salem and the central business 
district. 

In addition to the warehouse district, a number 
of other buildings and sites around the downtown 
area also warrant careful attention. Winston-
Salem has a strong and active downtown redevelop
ment commission composed of businessmen, city 
officials, and members of the Chamber of Commerce. 
The commission, recognizing the importance of 
using many of the old buildings located downtown, 
has encouraged a great deal of renovation. The 
Carolina Theater and Hotel, located on the main 

retail street in downtown Winston-Salem, is 
being restored for use as a theater and luxury 
apartments. The "Sawtooth Building," named for 
its sawtooth-shaped skylighted roofline, is 
located directly west of the central business 
district and is presently being considered for 
reuse. Although it is currently used as a ware
house, the Sawtooth Building is well-suited for 
low-rent artists' studios and loft apartments. 

The Trade Street Mall, Winston-Salem's pedestrian 
mall, is another example of the general effort 
to revitalize downtown. When the mall was built 
in 1969, it was expected to increase the downtown 
pedestrian traffic and to improve retail sales 
in the mall stores. Unfortunately, no planning 
studies were made before the mall was designed. 
Trade Street was historically the site of com
mercial buildings and tobacco barns. Since the 
days when farmers brought tobacco and other 
crops to Trade Street to sell, it has never been 
a major area of retail activity. The city's 
primary retail activity is, and has always been, 
centered on Fourth Street between the Reynolds 
Building on the east and the First Union Build
ings on the west. Because of the closing of 
Trade Street to vehicular traffic and the con
struction of a pedestrian mall, retail sales 
declined, stores moved out, and property values 
decreased to well below downtown market rates. 

Efforts have been made to fill the vacant stores 
on the mall through inducements such as reduced 
rents and encouragement of new uses. The city 
and the downtown commission have suggested using 
the mall for concerts and other civic activities. 
So far, little has changed on the mall, but city 
officials hope that it will eventually fulfill 

its intended purpose. 
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Directly south of the Brookstown District arid 
the Arista Mill is the South Marshall Street 
Community Development District, a predominantly 
residential district eligible for Federal Com
munity Development Block Grant funds. The dis
trict consists of about 200 single-family, low-
income rental units. None of the houses within 
this district are as architecturally ornate as 
the newly renovated West End neighborhood, and 
most of them are in need of major repairs. The 
city has established a number of goals for the 
district, including the curtailment of encroach
ing industries, the rehabilitation of the housing 
stock, and the upgrading of existing services. 
To achieve these goals, the city has implemented 
such conservation mechanisms as downzoning from 
industrial classifications to residential 
classifications; providing low-interest rehabili
tation loans; and acquisition by the city of 
selected properties to encourage redevelopment 
and private investment in the district. 

Reuse of the Arista Mill could be important for 
Llie improvement of the South Marsha] 1 Street 
District. The mill adjoins the residential por
tion of the District and can act as a buffer or 

transition area between the residential area 
south of the mill and the commercial district 
north of the mill. Private investment to develop 
the mill could provide the South Marshall Street 
area with badly needed services as well as 
encourage new investment. 

Because the city has the authority to acquire 
properties located within the community develop
ment districts to encourage redevelopment and 
investment, Winston-Salem could purchase land 
adjacent to the mill and clear it for use as a 

parking facility. This would make private 

Arista Mill from the northwest 

Arista Mill, west side of east wing 
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investors look more favorably towards development 
of the mill. The cost of the parking lot would 
be easily recaptured through increased property 
and sales taxes. Moreover, a parking lot in the 
Brookstown district would make prospects more 
favorable for investors to develop other build
ings in the district. 

A series of meetings was set up initially to 
acquaint the HAER team with representatives of 
various groups interested in the reuse of the 
Arista Mill and to enable the team to learn of 
their interests and concerns regarding the 
project. First to be contacted were officials 
at City Hall, who explained the history and back
ground of the Arista Mill. 

The staff of the City-County Planning Board also 
helped by providing the team with background 
studies completed on the Arista Mill area. In 
general, there was a feeling of excitement about 
the HAER team's activity in the city. People 
seemed to feel that the presence of the team was 
a vital link that would insure the successful 
reuse of the Arista Mill. 

Before the team's arrival, the Urban Design sec
tion of the City-County Planning Board had 
chosen the Brookstown Avenue warehouse district, 
within which the Arista Mill is located, as one 
of three center-city locations to be studied 
under a grant from the National Endowment for 
the Arts. The NEA grant enabled the urban 
designers to analyze alternative means of upgrad
ing these three areas and revitalizing Winston-
Salem's downtown. Information collected by the 
Urban Design section of the Planning Board aided 
the HAER planners in their study of the Arista 

Mill. This information allowed the planners to 

analyze alternative means of upgrading these 
three areas and revitalizing Winston-Salem's 
downtown. Information collected by the Urban 
Design section of the Planning Board aided the 
HAER planners in their study of the Arista Mill. 
This information allowed the planners to see the 
Arista Mill both as a part of the warehouse dis
trict and as a part of the entire center city. 

Meetings were held with the principal officers 
of Old Salem, Inc., to discuss their interests 
and concerns. Old Salem is the Moravian settle
ment from which the city of Salem grew, and it 
has been preserved as a living museum. Directly 
across Salem Avenue from the Arista Mill, Old 
Salem has had a longstanding interest in the 
development of the mill as well as the Brooks
town area. Until recently, Old Salem owned 
residential property on Trade Street, contiguous 
to the Arista Mill. The colony's original 
slaughterhouse, tannery, and blacksmith shop, 
though no longer extant, stood at the corner of 
Trade Street and Academy Street, one block south 
of the mill. Old Salem, Inc. , would like to 
reacquire these sites to institute a system of 
cultural corridors linking Old Salem, by means 
of a landscaped greenway, to the North Carolina 
School of the Arts, to Winston-Salem State Uni
versity, to downtown Winston-Salem, and to Wake 
Forest University. According to this plan, Old 
Salem, Inc., would acquire properties along the 
route of the proposed greenway and properties 
surrounding Old Salem in order to enhance the 
aesthetic and historic value of the cultural 
corridor. The development of Arista Mill was 
envisioned as a site that, because of its loca
tion, could help to enhance Old Salem and pro
mote the idea of the cultural corridor. 
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The City-County Planning Board encouraged Old 

Salem, Inc., to locate its new visitor center 

in the old Winstora-Salem Southbound Railway 

freight depot, located in the Brookstown ware

house district one block from the Arista Mill. 

Naturally, the reuse of this building would have 

demonstrated the adaptive potential of buildings 

in the warehouse district and would have favor

ably influenced the redevelopment of the Arista 

Mill, but the railway building was not adequate 

because of location and parking problems. 

The team also consulted with local developers 

concerning plans the developers had for the mill 

and with local builders and bankers, who pro

vided the HAER team with specific cost estimates. 
The team learned that the Winston-Salem Arts 
Council was considering moving its offices to a 
downtown location, but discussions with offici

als at the Arts Council revealed that they were 
not yet prepared to relocate. Local artists 

were contacted, and opinions solicited from them 

concerning their needs and interests. A local 

arts fund-raising organization expressed inter

est in preparing funding schemes to enable art

ists to occupy two buildings. Finally, HAER 

contacted the owner of the Arista Mill and the 

owner of the small triangular electric trans

former station that once provided power to the 

mill. Both owners were cooperative and 

expressed considerable interest in the project. 

Discussions with members of the community who 

were interested and involved with a rehabilita

tion project were the best and quickest way for 

the HAER planning team to understand what was 

required to make the project successful. This 

discussion and contact period acted as an intro

duction to the problems and potentials of 

adaptively reusing the Arista Mill to demonstrate 

the benefits of the new tax law. Ideas were gen

erated which were included in the fLnal plan; 

other ideas were discarded as unfeasible. 

A number of problems,that required special atten

tion developed as the project unfolded. The 

Arista Mill is currently used as a warehouse by 

the Lentz Transfer and Storage Company. The 

mill's owners are not willing to solL the mill 

unless they receive approximately $800,000 for 

the building, and this high purchase price limits 
the feasible uses of the building. A proposal 

to convert the mill to artists' studios and 

housing proved unfeasible when discussions with 

local artists as well as the Winston-Salem Arts 

Council revealed that these users could pay no 

more than $2.00 per square foot to rent space in 

the mill. The mill's high purchase price and the 

costs of rehabilitation made occupancy by artists 

unrealistic unless a heavy subsidy were provided. 

This type of user was therefore eliminated as a 

potential occupant of the renovated mill. 

Although community development funds could be 

legally made available to aid the development of 

Arista Mill, through the purchase and clearance 

of land for a parking lot for the mill's new 

users, the city is reluctant to use community 

development funds for anything but the improve

ment of existing housing. In the past, however, 

community development funds have been used for 

other commercial enterprises undertaken by the 

city—a snack bar and an ice skating rink were 

built in the Hyatt House complex, and portions 

of the Trade Street Mall were funded through 

community development grants. Land in community 

development areas is often purchased and cleared 

by a city to encourage industry to move to that 
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Delineator: j. Vaseff 

location. In this instance, the city's purchase 

and clearance of land for a parking lot would 
specifically benefit the Arista Mill project and 
the Brooks town warehouse district. It might 
also indirectly benefit the South Marshall Street 
Community Development District and the center 
city of Winston-Salem. 

P R O P O S A L  

The planning proposal for the Arista Mill com
plex calls for a mixed use of commercial, 
office, and residential space. Commercial space 
is located on the ground level, where it enjoys 
maximum access to the most casual customers. 
Offices are located on the second floor to mini
mize distractions caused by heavy visitor 
traffic. Since offices and stores have tradi
tionally enjoyed these respective locations on 
"Main Street," their placement in the Arista 
complex goes back to a 19th-century commercial 
tradition. The requirements of housing for 
maximum privacy and security make it necessary 
and efficient to use the upper floors for resi
dential space. As an added attraction, these 
floors also have the best views of the city. 

On the Arista site, sloping gradients offer two 
separate ground levels in two separate buildings, 
connected by a narrow link. The proposal 
includes the terracing and conversion of this 
central space Into a courtyard. The two ground 
floors, used for commercial space, are entered 
from this court on the Front Street side. The 

link, which is three stories high, is a restau
rant with a kitchen in the basement and dining 
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areas on the two upper floors. The first serv
ing floor is on grade and includes part of the 
courtyard. The backside of the kitchen, also on 
grade level, has a covered entry which serves 
for deliveries and garbage removal. An interior 
vertical shaft, once used for ventilation, 
houses ductwork and exhaust fans from the 
kitchen. 

The second floor of the newer (1880) building 
features office space. This floor is one-half 
story up from the grade level on the Front 
Street side, the existing front stairway is 
retained and made to conform with existing 
building codes. Both a second stairway and an 
elevator are installed in the freight elevator 
space between the restaurant and the offices. 
On the second floor, a corridor with a glass 
interior wall is created along the courtyard 
wall. The third floor of the newer building is 
devoted to apartments. These units promise to 
be unique in Winston-Salem, offering such 
attractive features as the mill's high ceilings, 
large windows, and heavy timber construction. 
Each apartment has a view of both Old Salem and 
downtown Winston-Salem. 

The second floor of the old building is commer
cial space. The upper floor and attic is used 
for two-story luxury apartments. Two existing 
spaces on the ground floor serve as convenience 
shops. These are the present office and the 
front of the old building, both of which face 
the street. Their proposed uses—a "corner 
store," a florist, a dry cleaner, etc.—serve 
both the Arista complex and the Brookstown 
district. The centrally located boiler room 
will be retained for the complex's primary 
mechanical space. 
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Proposed Courtyard 
Delineator: J. Vaseff 

The present owner of the mill buildings is the 
Lentz Transfer and Storage Company. In recent 
years, the company's operations have changed 
from that of the movement of furniture and the 
storage of relatively small items to the move
ment and storage of containerized freights. To 
the south of the historic mill buildings at the 
rear of the lot, the company has already con
structed a "Butler" style steel building. This 
structure, with its single story (28 feet high), 
lends itself to the easy movement and stacking 
of large wooden crates. These items can be 
moved by forklifts from trucks into storage and 
back into trucks again. The Arista complex is 
not suited for this kind of efficient handling 
because the mill's numerous pillars, wooden 
floors, and low (12 to 13 feet) ceiling limit 
both the use of forklifts and the space neces
sary for stacking. The lowest floor of the 1880 
structure is presently used for the storage of 
perishable dry food. The upper floors contain 
furniture. Only 30% to 40% of the space on 
these two floors is used, and only for storage 
of items that will not be moved for a long time. 
The building has no freight elevator. Because 
of its size, location, and lack of facilities 
(such as elevators), it is of limited use to a 
storage company. The operations of the current 
owner would be more efficiently managed in a new 
facility on the city's outskirts where there is 
better access to highway transportation. The 
mill, on the other hand, can be rehabilitated to 
become a valuable component of a newly-viable 
downtown district. 
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OFFICE MARKET ANALYSIS 

The Arista Mill site is expected to support 
29,553 square feet of new office space between 
1977 and 1980. This assumes a 17% rate of cap
ture of the total annual office space demand for 
the Winston-Salem center city, excluding the 
requirements of the large corporate employers in 
Winston-Salem, who, it can be assumed, will ade
quately provide for their own space requirements. 
The total of 29,553 square feet anticipated 
demand is based on a series of tabulations and 
analyses, including: 

a) Estimations and projections of office 
employment for each industry, using United 
States Census data weighted averages. 

b) Evaluation of City-County Planning Board 
employment projections. 

c) Evaluation of past office construction 
trends and future development plans. 

d) Conversations with developers, real estate 
agents, company representatives, and city 
officials. 

United States Census data was used to develop 
weighted averages of office employment for each 
industry and to determine the total number of 
employees in each industry. Estimates were made 
for total office-using employment for 1960 and 
1970 and were projected to 1980 by a trend line 
method. (Table 7.) 

To check-the accuracy of our analysis, we 

compared our results with the City-County Plan
ning Board's estimates and projections of at-
place employment developed for a computer-simu
lated transportation model of the county. The 
Planning Board's total at-place employment 
projection for 1980 was 106,624, compared to the 
HAER projection of 104,453. The application of 
the weighted average of office employees to the 
total employment projected for 1980 yields a 
total of 47,689 office workers in 1980, or 955 
new office workers yearly between 1970 and 1980. 
(See Table 7.) 

Table 8 shows current and projected demand for 
new office space in Winston-Salem between 19 70 
and 1980. The average annual demand for new 
office space between 1970 and 1980 was estimated' 
to be 186,603 square feet, assuming that every 
worker would require approximately 175 square 
feet of office space. This figure of new demand 
was compared with the actual office space con
struction that occurred in the last 10 years. 
During this period, new office construction 
amounted to 197,000 square feet annually". 

The makeup of the employment base in Winston-
Salem requires a further breakdown of the office 
market to arrive at a realistic demand for 
Arista Mill office space. Because the Winston-
Salem economy is dominated by a few large 
employers, much of the city's office space needs 
are provided by these employers, lor example, 
R. J. Reynolds Industries, the major employer 
in the city, holds 760,000 square feet of office 
space in two of its own buildings. In addition, 
Reynolds plans to build a new 600,000-square-
foot building in downtown Winston-Salem; 
300,000 square feet of this building will be 



Table 7* 

Total Employment and Office-Using Employment 1960-1980 

Greensboro - Winston-Salem SMSA (Forsyth County Portion) 

Industry 
Total 

Employment, 1960 

OUE 
Weighted 

Average, 1960 

Office-Using 
Employment 

1960 

Total 
Employment 

19 70 

OUE 
Weighted 

Average, 1970 

Agriculture, etc. 1,617 48.9 % 792 1,015 10.6 % 

Mining 134 52.7 % 63 134 27.0 % 

Construction 4,092 24.7 % 1,011 4,436 27.7 % 

Manufacturing 30,853 32.7 % 10,066 31,699 29.4 % 

Transportation, etc. 5,054 39.6 % 2,070 6,946 45.7 % 

Wholesale Trade 1,819 56.8 % 1,034 3,625 55.3 % 

Retail Trade 9,408 47.0 % 4,424 11,739 49.9 1 

Fire 2,378 72.0 % 1,739 4,337 75.4 % 

Services 15,301 43.5 % 6,650 21,405 54.6 % 

Government 2,043 59.7 % 1,229 2,585 60.2 % 

Total Number of Workers 72,684 29,078 87,921 

* Source: U.S. Census Data 
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Table 7 (continued) 

Office-Using 
Employment 

1970 

108 

36 

1,226 

9,444 

3,185 

2,017 

5,856 

3,015 

11,689 

1,565 

38,141 

New Office-
Using Employment 

1960-70 

-684 

-27 

215 

-622 

1,115 

983 

1,432 

1,276 

5,039 

336 

9,063 

**Total 
Employment 

1980 

1,152 

197 

4,858 

33,437 

8,939 

5,485 

13,211 

6,359 

27,739 

3,166 

104,543 

**OUE 
Weighted 

Average, 1980 

6.9 % 

29.8 % 

29.7 % 

26.5 % 

48.1 % 

54.2 % 

51.4 % 

77.0 % 

6 0 . 2  %  

60.1  % 

**0ffice-Using 
Employment 

1980 

87 

58 

1,441 

8,522 

4,300 

2,973 

6,788 

4,891 

16,728 

1,901 

47,689 

** Based on trend-line projections of U.S. Census Data 

Office-
Using Employment 

1970-80 

-21 

22 

215 

-922 

1,115 

956 

932 

1,876 

5,039 

336 

9,548 
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Table 8 

New Office Space Demand - Winston-Salem - Greensboro 

Industry 

*1970-80 
New Office 
Workers X 175 

Agriculture -21 X 175 

Mining 22 X 175 

Construction 215 X 175 

Manufacturing -922 X 175 

Transportation, etc. 1,115 X 175 

Wholesale Trade 956 X 175 

Retail Trade 932 X 175 

Fire 1,876 X 175 

Services 5,039 X 175 

Public Administration 336 X 175 

Total 9,548 

SMSA (Forsyth County Portion) 

New Office Square Footage Demand 

1970-1980 Annual 

-3,675 -368 

3,850 385 

37,625 3,762 

-161,350 -16,135 

195,125 19,513 

167,300 16,730 

163,100 16,310 

328,300 32,830 

881,825 88,183 

58,000 5,880 

1,866,025 sq ft 186,603 

* Based on U.S. Census Data 



Table 9* 

Projected New "Footloose" Office Space Demand 

Winston-Salem - Greensboro SMSA (Forsyth County Portion) 

Industry 

Construction 

Transportation 

Retail Trade 

Finance, Insurance, 
and Real Estate 

Public Administration 

Services 

Total 

Office-Using Employees 

1970 1980 

1,226 

3,185 

5,856 

3,016 

1,566 

11,689 

26,538 

1,441 

4,300 

6,788 

4,892 

1,902 

16,728 

36,051 

Percentage Footloose 
Office Employees 

50 % 

33 % 

33 % 

50 % 

50 % 

50 % 

Number of Foot-
Loose Employees 
1970 1980 

613 

1,062 

1,952 

1,508 

783 

5,845 

11,763 

721 

1,433 

2,263 

2,446 

951 

8,364 

16,178 

New Footloose 
Employees 

(1980 - 1970) 

108 

371 

3H 

938 

168 

2,S19 

4,415 

4,415 new "footloose" employees 

X 175 square feet of office space per employee 

772,625 square feet of new footloose office space required 
between 1970 and 1980 

* Based on U.S. Census Data 
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used by Reynolds. For HAER's analysis, this 

type of office was not considered in the total 
demand analysis. 

Because of its location, its relatively small 

size, and its unique character, the Arista Mill 
would appeal to office users who do not require 
a large space in the central city, such as doc
tors, dentists, architects, insurance and real 
estate companies, and branch banks. The plan
ners referred to this theoretically mobile user 
as a "footloose" user because of the size, the 
reduced requirements for space, and the ease of 
mobility of such offices. 

To determine the total office demand for space 
of this type of user, it was necessary to make 
an assumption about which kinds of industries 
existed and how much of the industries' office 
employment fit the description. Table 9 pre
sents our estimates of the total demand for new 
"footloose" office space between 1970 and 1980. 
Approximately 75% of the total office space 
available in Forsyth County is located in the 
Winston-Salem center city. Table 10 shows the 
amount of footloose office space that will be 

needed in the center city between 1977 and 1980. 

Assuming a 17% capture rate of this new demand, 
the Arista Mill site should be able to support 
29,553 square feet of office space. 

Local developers and realtors have said that the 
success of new office space at the Arista Mill 
will be determined by the timirvg of development 
at the site. The Reynolds Plaza building will 
be available for occupancy by 1980. The 600,000 
square feet of new office space made available 
by this building will flood the office market 
and free much of the presently occupied space. 

This condition would make it hazardous to under
take any new office construction afier 1980. In 
order to assure the success of office rentals in 
Arista Mill, it is necessary to roaice that space 
available prior to 1980. 
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Table 10* 

Distribution of Office Space in Winston-Salem Portion of SMSA 

Region 

Winston-Salem Center City 

Remainder of City 

Remainder of Forsyth County 

Total 

Percentage of Total 

Footloose Office Space 

Contained in Region 

75 % 

15 % 

10 % 

100 % 

New Footloose Office 

Space Required 

1970-1980 

579,469 sq ft 

115,894 sq ft 

77,263 sq ft 

772,625 sq ft 

Annual Requirement 

(1970-J 980 Require

ment * 10) 

57,94 7 sq ft 

11,589 sq ft 

7,726 sq ft 

77,263 sq ft 

Total Center-City Demand 

for Footloose Office Space 

1977-1980 

57,947 sq ft per year 

X 3 years 

173,841 square feet 

Total Demand for Foot-

Loose Office Space at 

Arista Mill Site, 1977-1980 

173,841 square feet 

X 17% assumed capture rate 

at Arista Mills Site 

29,553 square feet 

* Based on U.S. Census Data 
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RETAIL MARKET ANALYSIS 

The Arista Mill site is expected to support 
48,008 square feet of new convenience goods and 
24,172 square feet of new shopper goods by 1980. 
A primary market area and a secondary market 
area were chosen for this study. The primary 
market was considered to be the area within a 
five-minute drive from the Arista Mill site. 
This area includes the city's census tracts 
1 and 9. It was assumed that 25% of all income 
available for convenience goods and 15% of all 
income available for shopper goods in this area 
could be captured by a new shopping facility at 
the Arista Mill site. The secondary market area 
is defined by an approximate driving distance of 
15 minutes from the site. Included in this area 
were census tracts 2, 6, 8.01, 8.02, 9, 11, 
19.01, and 19.02. It was assumed that around 
10% of all income available for convenience 
goods and 5% of all income available for shopper 
goods in this area could be captured by a new 
shopping facility at Arista Mill. Convenience 
shopping facilities, including food stores, 
hardware stores, drug stores, cleaners, liquor 
stores, barber shops, beauty salons, and retail 
services, attract customers because of their 
proximity to home or employment. Shopper goods 
are general merchandise, apparel, home furnish
ings, and similar items available at department 
stores. Shoppers will travel to the closest 
shopping center to purchase these goods. A 
sales-per-square-foot level of $120 for conveni
ence goods and $80 for shopper goods for 1975 
was chosen. These figures were based on the 
expected sales of similar stores in the Winston-
Salem area. The price index, which represents 
the aggregate five-year increase in per capita 
income, was applied to our 1975 level to find 

sales levels for the four periods between 1980 
and 1995. This check eliminates any inflation 
of our total demand occurring from increased per 
capita incomes. 

Preference or specialty goods were not included 
in our analysis, because of the difficulty of 
quantifying the demand for these goods. Theo
retically, the proper development of the Arista 
Mill into a shopping facility could generate a 
market for specialty shops that not only would 
include the Winston-Salem metropolitan area but 
could reach far outside the area. It would be 
difficult to quantify this market, and any 
attempt to do so could lead to overstatement of 
the real demand for a shopping facility at the 
Arista Mill. The determination of the real 
demand for specialty goods is largely dependent 
upon the type and character of the shopping 
facility that is developed. 

The combined demand of 72,180 square feet of 
convenience and shopper goods by 1980 that could 
be supported at the Arista Mill is the most con
servative estimate possible. All attempts have 
been made to understate rather than overstate 
total demand. This conservative demand schedule 
suggests that the possibility of a successful 
retail adaptive reuse facility at the Arista 
Mill is very good. 
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HOUSING MARKET ANALYSIS 

The Arista Mill is situated in both the South 
Marshall Street Community Development Area and 
Census tract number nine of the City of Winston-
Salem. The ninth census tract incorporates the 
entire South Marshall Street area and is about 
three times as large as that area. It was dif
ficult to ascertain a housing market in the 
South Marshall Street Community Development Area 
because of the current state of the market. The 
cost of converting the Arista Mill to housing 
would be so expensive that high rents would have 
to be charged for those apartments. Between 
1970 and 1976, both the population and the num
ber of dwelling units in this area declined. 
The population went from 465 to 414, and the 
number of dwelling units from 230 to 207. The 
existing structures were judged to be deterior
ated: 83% were deteriorated, compared with 
16.8% of the dwelling units in the city as a 
whole and 40% of those in the area defined as 
the center city. 

The City Planning Board projected the housing 
demand by housing type for the years 1985, 1990, 
and 2000. These projections indicated that a 
total of 1,515 new luxury rental units would be 
demanded within the city of Winston-Salem 
between 1975 and 2000. Assuming that this 
demand would be spread evenly across the city, 
the Arista Mill luxury housing market could be 
calculated by the number of units that could be 
apportioned to the South Marshall area. Hous
ing, particularly luxury housing, is not spread 
evenly across a given area, however, and the 
existing luxury housing market in Winston-Salem 
is located north and west of the central busi

ness district, in an area defined by Country 

Club Road and Reynolds Road. Thus defined, this 
area comes to a point which faces the South 
Marshall Street area is the poor, black section 
of the city. The ability of Arista Mill to 
attract a luxury apartment demand depends on the 
orientation of the district. If Arista Mill is 
perceived as a part of the northwest section, it 
will attract new luxury tenants, but if it is 
perceived as part of the poor, industrial sec
tion of the city, it will not attract those 
tenants. 

There is a large demand to live in older his
toric units near downtown, as evidenced by the 
waiting list to move into Old Salem, just to the 
east of South Marshall Street, and by the popu
larity of both the "West End," a district to the 
northwest, and "Washington Heights," to the 
south. It was felt that some demand could be 
tapped by the Arista Mill development. The 
exact demand was determined by calculating the 
ratio of professional and technical workers 
moving into census tract number nine during the 
past thee years to professional and technical 
workers moving into the entire city during the 
same time period. Census tract number nine 
includes both Old Salem and "Washington Heights." 
A factor of 1.61 to 1 was obtained. This factor 
was multiplied by the number of units that would 
be demanded in the South Marshall Street area if 
the 1,515 units of demand were spread evenly 
across the city. This resulted in the following 
calculations: 31 units x 1.61 ® 50 units demand 
in South Marshall Street by the year 2000. 
Assumed capture rate of Arista Mill in South 
Marshall Street • 40%. Fifty units x .4 » 20 
units of demand at Arista by 2000. Twenty units 
x 1500 square feet • 30,000 square feet. 
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Table 11 

Estimated Potential Convenience Goods Sales at Arista Mills 

1975 

Primary Market 

Secondary Market 

TOTAL 

1980 

Primary Market 

Secondary Market 

TOTAL 

1985 

Primary Market 

Secondary Market 

TOTAL 

1990 

Primary Market 

Secondary Market 

TOTAL 

1995 

Primary Market 

Secondary Market 
TOTAL 

Total: Convenience Capture Potential Price Supportable 

Goods Expenditures Rate Sales Index Square Footage* 

8,564,927 25 % 2,141,232 - (120) 17,844 

32,039,622 10 % 3,203,962 (120) 26,700 

44,544 

10,529,639 

39,141,183 

25 % 

10 % 
2,632,410 

3,914,118 

.12 

.15 

(134) 

(138) 
19,645 

28,363 

48,008 

11,806,952 
43,790,296 

25 % 

10 % 
2,951,738 

4,379,030 
.12 
.14 

(150) 19,678 

(153) 28,621 

48,299 

13,606,818 

52,480,176 

25 % 

10 % 
3,401,705 

5,248,018 
.10 
.12 

(165) 20,616 

(171) 30,690 

51,306 

15,007,332 

57,585,136 
25 % 

10 % 
3,751,833 

5,758,518 

.09 

.12 
(180) 
(192) 

20,843 

29,992 

50,835 

* Supportable square footage for Convenience Goods at approximately $120 per square foot in 1975 
adjusted upwards by price index. 



Table 12 

Estimated Potential Sales of Shopper Goods at Arista Mills 

1975 

Primary Market 
Secondary Market 
TOTAL 

1980 

Primary Market 
Secondary Market 
TOTAL 

1985 

Primary Market 
Secondary Market 
TOTAL 

1990 

Primary Market 
Secondary Market 
TOTAL 

Total: Shopper 

Goods Expenditures 

5,223,890 
19,949,198 

6,556,191 
24,370,617 

7,351,497 
27,265,656 

8,472,169 
32,676,336 

Capture 
Rate 

15 % 
5 % 

15 % 
5 % 

15 % 
5 % 

15 % 

5 % 

Potential 
Sales 

799,934 
997,460 

983,429 
1,218,531 

1,102,724 
1,363,283 

1,270,825 

1,633,817 

Price Supportable 
Index Square Footage* 

(80) 9,999 
(80) .12,468 

22,467 

.12 (90) 10,927 

.15 (92) 13,245 

24,172 

.12 (101) 10,918 

.14 (.105) 12,984 

23,902 

.10 (111) 11,449 

.12 (118) 13,846 

25,295 

1995 

Primary Market 
Saaondary Market 
TOTAL 

9,344,187 
35,719,082 

15 % 
5 % 

1,401,628 
1,785,954 

.09 

.12 
(121) 11,584 
(132) 13,530 

25,114 

* Supportable square footage for shopper goods at approximately $80 per s^uar? foot to wtS 
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DEVELOPMENT SCHEDULE AND MIX OF STORES 

As mentioned in the Winston-Salem office market 

analysis, to avoid competing with the planned 

600,000-square-foot R. J. Reynolds Plaza, office 

space in the Arista Mill must be made available 

as soon as possible. The Reynolds building is 

expected to open during the second half of 1980. 

At present there is no available high-quality 

office space in the city. The market for new 
office construction is strong now and will 

remain strong until the new Reynolds building 

opens. 

Table 13 

Arista Mill 

Square Feet and Rental Rate 

Square Feet 

Type of Space (Gross Leasable Area) Rental Rate 

Office 10,008 $6.50 

Retail 30,250 $6.00 

Restaurant 6,666 $5.00 

Artists' Lofts 5,533 $6.00 

Residential 19,268 $4.20 

Plaza 1,624 $1.00 

Construction of retail residential space should 

also begin as soon as possible. In order to 
take advantage of the existing roof, walls, and 

floors of the mill, it would be best to construct 

the ground and second floor spaces first. By 

"building up" from the ground floor, it is pos

sible to gain extra rental income and to demon

strate the type of renovation and amenities that 

are available in the mill. The completion of 

ground floor space will act as an advertisement 

for the uncompleted portion of the building by 

encouraging people to consider renting office 

s^ace or apartment space in the building. 

It is expected that six months would be required 

to complete the preliminary planning and archi

tectural, legal, and financial work. Actual 

renovation could begin after all preliminary 

work is completed. Renovation is expected to 

take six to eight months, but occupancy could 

begin before the total renovation is completed. 

Shopping centers offer activities and amenities 

that make shopping more than just a buying spree. 

The use of air conditioning, fountains, open 

spaces, places to sit, and sponsored special 

events encourages shoppers to linger and enjoy 

their visit. The Arista Mill should be renovated 

to take advantage of the historic and architec

tural significance of the building. Likewise, 

the arts and crafts talent that exists in 

Winston-Salem should be incorporated into the 

overall development theme of the mill. 

The mill should be renovated in a way that is 

both visually appealing and historically 

accurate. The pedestrian circulation system 

should be designed to allow shoppers to move 

comfortably through the entire building and to 
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stop and rest in a number of different places. 
Access to upstairs offices and apartments should 
be separated from the main flow of traffic but 
should not be entirely cut off from the shopping 
center. Whenever possible, special events and 
exhibits should be held at the mill so that it 
might become a place where people can come for 
a variety of recreational and educational 
activities. 

Table 14 is a suggested mix of uses for the 
adaptive reuse of the Arista Mill. A portion of 
the outdoor court should be used for a cafe or 
outdoor lounge for the restaurant. The artists1 

space should be both a work place and a display 
area for the sale of their products. It is 
important that this space be developed in a man
ner that will suit the artists1 needs as well as 
encourage shoppers to view the artists at work 
and purchase their products. 

Approximately 16 apartments could be built in 
the mill. These apartments would be of luxury 
quality with all modern amenities and 
conveniences. Each apartment would rent for 
$420 per month and would have approximately 
1,200 square feet of living space. 

The retail shops should consist primarily of 
specialty and shopper goods stores. These 
stores should provide high-quality merchandise 
and should be tastefully decorated. A number of 
convenience stores with entrances fronting on 
the street should be provided to capture sales 
of convenience items to people living in the 
mill, in Old Salem, and in the surrounding 
neighborhood, 8 

The success of retail activity, especially as it 

applies to specialty shops, is largely dependent 
on the types of stores and their relationship to 
one another. Although a suggested mix of retail 
stores has been provided in this report, it is 
important that any final selection be made with 
careful thought and planning. Once completed, 
the Arista mill would become an attractive resi
dential and commercial building, an historic site 
reused and again serving a vital economic and 
social function in the community. 
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Table 14 

Arista Mill 

Adaptive Reuse Renovation 

Suggested Mix of Uses 

Type of Use 

NON-RETAIL 

GIficc 
Restaurant 
Plaza-cafe 
Artists' lofts (10 lofts 
approximately 550 sq. ft.) 

Residential 
16 luxury apartments 
1,200 square feet 
3420.00 per month rental 

TOTAL NON-RETAIL 

Amount of Gross Leasable Area 

10, ,008 square feet 
6, ,666 square feet 
1, ,624 square feet 

5, ,533 square feet 
19, ,268 square feet 

43, ,099 square feet 

RETAIL 

Convenience Stores 
Corner grocery 
Valet 
Hairstylists 
Pharmacy 

Subtotal 

2,000 square feet 
1,000 square feet 
1,500 square feet 
1,500 -square feet 
6,000 square feet 

Shopper Goods 
Men's apparel 
Women's apparel (boutique) 
Women's apparel (boutique) 
Shoes and leather goods 
Home furnishings 

Subtotal 

Specialty Goods 
Canora and stereo 
Sporting goods 
Delicatessan and bakery 
Bookstore, gifts, office 
supplies 
Tobacco shop 
Toys and hobbies 

Sub total 
TOTAL RETAIL 

3,000 square feet 
4,000 square feet 
4,000 square feet 
2,500 square feet 
3,000 square feet 
16,500 square feet 

1,500 square feet 
1,500 square feet 
1,500 square feet 

2,000 square feet 
750 square feet 
500 square f«nt 

7,750 square feet 
30,250 square feet 

TOTAL GROSS LEASABLE AREA 
IN ARISTA MILL 73,349 square feet 

Table 15 

Arista Mill 

Pro Forma Analysis 

Renovation Costs 

HARD COSTS 

Construction Cost <? $20/ sq. ft. (82,643 sq. ft. gross) $1,652,860 

Improvements and Amenities 

a) Parking (400 spaces @ $180/ space) 72,000 

b) Courtyard and Walkways 1Q ,000 

SUBTOTAL 1,734,860 

Inflation and Estimation Factor @ 10X 173,436 

TOTAL HARD COSTS $1,908,346 

SOFT COSTS 

Legal and Architectural @ 4.5Z of TOTAL HARD .COSTS $ 85,876 

Insurance @ 2X of THC 38,167 

Taxes @ $1.75/$100 of Assessed Valuation of $2,465,000 43,140 

Developer's Overhead and Profit @ 12Z 229,002 

Construction Loan 

Origination Fee @ IX 25,000 

Interest (9Z based on 6/10 of $2,500,000 loan value) 135,000 

TOTAL SOFT COSTS $ 556,185 

TOTAL ARISTA MILL RENOVATION COSTS $2,464,531 

- $29.6 per sq. ft. 
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Table 16 

Arista Mill 

Pro Forma Analysis 

Revenue from Operations, Investor's Equity, and Borrowed Funds 

1) Net Income from Operations 

Annual Cross Rent 0 $4.20/sq ft (73,949 sq ft of 
G.L.A.) 

383, 799 

Leas: Vacancy Allowance 6 5Z 19, 190 

Effective Gross Income 364 609 

Operating Expenses @ 20Z 72 922 

Plus: Contingency Fund g 10Z of Operating Expenses 7 292 

Annual Net Income 284, 395 

2) Financing 

Economic Value 6 10.9Z Capitalization (10Z for 
30 years) 2 609 128 

Mortgage Proceeds @ 75Z of Economic Value 1 956 846 

Annual Debt Service @ 10.54Z constant 206 252 

3) Net Cash Flow 

Annual Nut Income 284 395 

Less: Debt Service 206 252 

Net Cash Flow Before Taxes or Depreciation 78 14 J 

4) Supportable Costa 

Supportable Equity from Investors 0 12% * 651,192 

Supportable Equity from Mortgage Amor11 z ii lim 
fc! 122 for 30 Years (.0334) 65,359 

SUBTOTAL SUPPORTABLE EQUITY 716,551 

Mortgage Proceeds 1,956,846 

TOTAL SUPPORTABLE COSTS 2,673,397 

5) Residual Value 

Total Supportable Costs from Mortgage anu Lquity 2,656,791 

Less: Total Renovation Costs 2,464,531 

Residual Value Available for Land Acquisition 208,866 

* Equity our could afford to have in project .A IUM tain Interest level) 
given opportunity coat of other investment 
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