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ABSTRACT
Primary documentary research revealed that the Millie Turner/Blake Mill Dam dates to the mid
eighteenth century when it was part of the water power system associated with a saw and grist mill to the
south of present-day Hollis Street. The property was purchased in 1836 by Lemuel Blake and was used by
his family until 1922 for his machine shop business. Inventor of the Blake’s Patent and Improved Water
Turbine, the family played an important role in the industrial history of the town.
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MANAGEMENT SUMMARY
The Massachusetts Division of Ecological Restoration (DER), in partnership with the Department of
Fisheries and Wildlife (DFW) proposes to remove the Millie Turner/Blake Mill Dam (or portions thereof)
that span the Nissitissit River southwest of the intersection of Hollis Street and Nashua Road along Route
111in Pepperell, MA. It has been suggested that the dam may date to the ca 1750 water power supply
system associated with the first grist mill on the Nissitissit River and later with the Blake family who
established a machine shop to the north of Hollis Street in 1836. Industrial activities are believed to have
occurred at this location until the early twentieth century. Two structures, a historic residence and a barn,
that appear to have been located within or in close proximity to the Area of Potential Effects were
dismantled and removed in 2011. The residence, occupied by Millie Turner in the twentieth century, was
the residence of Lemuel Blake in the nineteenth century and is believed to date to the eighteenth century.
Following the submittal of a Project Notification Form (PNF), the Massachusetts Historical Commission
(MHC) requested that a cultural resources reconnaissance survey (950 CMR 70), including a sensitivity
assessment, be conducted for the project area of potential effect. The MHC also requested that a MHC
Form F should be completed for the Turner/Blake Dam.
The project proponent has already committed to mitigation actions including preservation of spillway
abutments, protection of the two raceways to remain, and the installation of interpretive signage, In
addition the project proponents are avoiding any features associated with the water power system, by
enclosing such areas in high-visibility fencing during the spillway removal process.

iv

LIST OF FIGURES
Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 1-4.
Figure 1-5.
Figure 1-6.
Figure 1-7.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.
Figure 4-5.
Figure 5-1.

The project area on U.S.G.S. quadrangle .................................................................................. 2
Existing Conditions Plan .......................................................................................................... 3
Location of Area of Potential Effects (APE)............................................................................ 4
Location of removed historic structures (compare to Figure 1-2) ............................................ 5
Dam Removal Plan................................................................................................................... 7
Aerial view of the APE ............................................................................................................ 8
Present-day photo of the dam spillway looking northwesterly ................................................ 9
Detail of Pepperell in 1794 (Prescott) .................................................................................... 18
Detail of Pepperell in 1828 (Butler) ....................................................................................... 19
Detail of Pepperell in 1857 (Walling) .................................................................................... 21
Blake Brothers Mill circa 1890 (Farnsworth) ........................................................................ 21
Detail of Pepperell on 1917 U.S.G.S. (top) and 1944 U.S.G.S. (bottom) quadrangles
(http://docs.unh.edu/nhtopos/Pepperell7.5MA.htm) ................................................................ 22
Blake’s Patent and Improved Turbine Water Wheel (On file Pepperell Public Library) ....... 30
Plan of Henry Blake and Son Machine Shop 1892 (Sanborn-Perris Map Co., Limited) ....... 32
Plan of Henry T. Blake & Son Machine Shop 1922 (Sanborn Map Co.) .............................. 33
Plan of project area after the machine shop structures were razed
(Sanborn Map Co. 1953) .......................................................................................................... 34
Detail of Pepperell on 1950 U.S.G.S. (http://docs.unh.edu/nhtopos/Pepperell7.5MA.htm) .. 35
Two photos of the Blake property, date unknown (Pepperell Public Library)........................ 39

v

LIST OF TABLES

Table 4-1. Comparison of 1850 and 1860 Products of Industry data for Lemuel and
Gilman Blake (U.S. Census 1850 and 1860) ............................................................................ 31

vi

INTRODUCTION
1.0

INTRODUCTION

The Massachusetts Division of Ecological Restoration (DER), in partnership with the Department of
Fisheries and Wildlife (DFW) proposes to remove the Millie Turner/Blake Mill Dam (or portions thereof)
that span the Nissitissit River southwest of the intersection of Hollis Street and Nashua Road along Route
111in Pepperell, MA (Figures 1-1, 1-2 and 1-3). While the small parcel of land containing the dam is
privately owned by David Babin, the land surrounding the dam is owned by the DFW. The dam is a
gravity structure consisting of a combination of earth and masonry sections. It has an overall length of
approximately 256 ft (78 m) with a maximum height of 10 ft (3 m). It has been suggested that the dam
may date to the ca 1750 water power supply system associated with the first grist mill on the Nissitissit
River and later with the Blake family who established a machine shop to the west of Hollis Street in 1835.
Industrial activities are believed to have occurred at this location until the early twentieth century.
According to an inspection/evaluation report conducted by Hydraulic and Water Resource Engineers, Inc.
(HWRE) in 1998, the dam was in an unstable condition and considered a Class I (High) hazard structure.
The report recommended that the owner of the dam (at the time Millie Turner) accomplish recommended
temporary remedial measures pending a more complete design of repairs by a registered professional
engineer. An alternative recommendation included draining the impoundment and breaching the dam
(Hydraulic & Water Resources Engineers 1998). A follow-up report conducted by GeoEnvironmental, Inc
(GZA) in 2009 concluded that the dam remained in POOR condition with observed susceptibility to
overstopping and that previous dam safety recommendations, specifically breaching the dam, should be
implemented. A site reconnaissance conducted by STANTEC in 2010 (Chelminski) noted that the High
(Class 1) hazard potential and POOR condition of the dam warranted either removal of the dam or a
substantial portion of it (such as the primary spillway section). Two structures, a historic residence and a
barn, that appear to have been located within or in close proximity to the APE were dismantled and
removed in 2011 (Figure 1-4). The residence, occupied by Millie Turner in the twentieth century, was the
residence of Lemuel Blake in the nineteenth century. In 2012 the Massachusetts Department of Fish and
Game (MDF&G) Division of Ecological Restoration (DER) accepted the restoration project as a Priority
Project and since that time has provided lead project management services and direct funding to support
the project.
The goal of the proposed project is the removal of a portion of the dam in order to restore natural
ecological functions of the Nissitissitt River, provide upstream and downstream fish passage,
decommission aging infrastructure and complete land transfer to DFW to facilitate public access to the
river. The project proponent plans to remove the dam with the least possible impact to adjacent historic
features associated with the former mill complex by placing exclusionary (high visibility) fencing around
those historic features within the work area. There will be limited vehicular access to the staging area (the
paved entrance driveway and the gravel parking area) and the small access route to the dam. Subsurface
excavation will be prohibited in upland areas on the project site. Temporary fill will be placed within the
raceway inlets for protection during equipment passing. A Historical and Archaeological Site Avoidance
and Protection Plan was drafted in consultation with the MHC.
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Figure 1-1. The project area on U.S.G.S. quadrangle.
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Figure 1-2. Existing Conditions Plan.
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Figure 1-3. Location of Area of Potential Effects (APE).
Millie Turner/Blake Mill Dam Removal Project

Pepperell, Massachusetts
4

INTRODUCTION

Figure 1-4. Location of removed historic structures (compare to Figure 1-2).
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Swamp mats will be laid atop dewatered sediment along the upstream face of the spillway to access the
full length of the structure. The spillway of the dam will be removed in a controlled fashion by notching
the dam in order to dewater the impoundment working from river right to left. During and after spillway
removal the right and left abutments of the dam will be preserved, as possible. Following the removal of
the spillway, repairs on the raceways and abutments will be implemented, as necessary, to enhance
stability for future visitors and interpretative efforts (Figures 1-5, 1-6 and 1-7).
Following the submittal of a Project Notification Form (PNF), the Massachusetts Historical Commission
(MHC) requested that a “cultural resources reconnaissance survey (950 CMR 70), including a sensitivity
assessment, be conducted for the project area of potential effect. An MHC Form F should be completed
for the Turner/Blake Dam as part of the survey” (Letter from Brona Simon, MHC, to Eric Hutchins,
National Marine Fisheries Restoration Center, May 10, 2012).
The requested archaeological reconnaissance survey and sensitivity assessment was conducted in April of
2014 by cultural resource consultant Barbara Donohue under State Archaeologist permit number 3440.
Others involved in the survey were Alan Smith, field archaeologist, and Jean Marie Johnson, graphics
specialist and production manager. The survey was conducted in compliance with Sections 106 of the
National Historic Preservation Act of 1966, as amended (36 CFR 800), Massachusetts General Laws,
Chapter 9, Section 26-27c (950 CMR 71), and MEPA (301 CMR 11). Following are the results of the
historic context for the survey.
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Figure 1-5. Dam Removal Plan.
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Figure 1-6. Aerial view of the APE.
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Figure 1-7. Present-day photo of the dam spillway looking northwesterly.
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RESEARCH DESIGN
2.1

Statement of Purpose

As defined, the purpose of a cultural resource reconnaissance survey (950 CMR 70) is to conduct “a field
investigation which entails small-scale archival and field research relative to the overall complexity of the
target area and its resources, designed to provide a general impression of the area’s archaeological
properties.” The removal of the Millie Turner/Blake Mill Dam may adversely affect ancient and historic
archaeological resources. The dam and associated hydraulic landscape and structures are not currently
included in the MHC Inventory. Therefore, a reconnaissance survey is warranted to identify areas of
archaeological sensitivity for ancient and historic resources and to document the dam and hydraulic
landscape in order to evaluate its historic integrity.
The Scope of Work proposed for the Millie Turner/Blake Dam Removal Project is designed to locate and
identify any significant historic or archaeological resources or landscapes that could be affected by the
project. To that end the reconnaissance survey consisted of documentary research, interviews with
knowledgeable people, and a field walkover. A MHC Form F for structures (the dam) was also completed
for the project.
2.2

Documentary Research

Site-specific documentary research was conducted in order to provide a context for determining the
significance of the historic property as well as to try and understand the physical changes in the
configuration of the water power system through time thereby attempting to date the remains in the APE.
It appears from documentary research conducted by others that there may have been earlier structures on
the property before it was purchased by Lemuel Blake. The removal of the former Turner/Blake residence
revealed features suggesting that the house may date to the eighteenth century. According to Appleton
(nd) there was a small machine shop on the property when it was purchased by Blake.
Research facilities included Middlesex County Registry of Deeds, the Massachusetts State Archives,
Special Collections at the State House Library, Pepperell Public Library, Newton Public Library and the
internet. Knowledgeable people who were interviewed include Peter Smith, Al Harris and Freddie
Farmer. The Pepperell Historical Society was also consulted.
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PROJECT CONTEXT
3.1

Environmental Context

The Town of Pepperell containing rolling, occasional rugged upland terrain is located in the Southern
New England Coastal Plain and Hills ecoregion of north central Massachusetts. While glacial outwash
features dominate the topography, rugged and rockier areas are located in its western section. Small
upland ponds, a few small brooks and the Nissitissit River all drain into the Nashua River
(www.nashuariverwatershed.org; Massachusetts Historical Commission 1980).
The Millie Turner/Blake Mill Dam Removal APE spans the banks of the Nissitissit River in the
northeastern section of the town. A tributary of the Nashua River, the Nissitissit River is 10.5 miles in
length along the main stem. It begins at an outlet of Potanipo Pond on Brookline, NH then flows
southeasterly at a mild gradient crossing the southwest corner of Hollis, NH before entering
Massachusetts where it joins the Nashua River in Pepperell (www.nashuariverwatershed.org).
The project area is entered along its eastern boundary from a paved drive heading northwesterly from
Hollis Street. In the northeast section the drive turns westerly and then southeasterly forming a loop to
return to its initial entrance from the street. To the north of the loop there is a gravel lot. The remains of a
former water-power system and/or mill structures consisting of portions of dry-laid field stone
retaining/foundation walls are evident as are a stone headwall, stone sluiceway, earthen dam, stone
masonry dam, and stone wall abutments. The Nissitissitt River flows through the western section of the
parcel in a northwesterly-southeasterly trajectory (see Figure 1-2).
Soils within the APE consist predominantly of Pootatuck fine sandy loam, 0 to 3 % slopes (2A), with
small amounts of Quonset sandy loam, 15 to 25% slopes (262D) to the northeast and Deerfield loamy
sand, 0 to 3% slopes (256A) along the eastern boundary. Pootatuck fine sandy loam, 0 to 3 % slopes (2A)
soils are found on floodplains, are moderately well drained and are prime farmland. Quonset sandy loam,
15 to 25% slopes (262D) soils can be found on kames, eskers and terraces; are excessively drained and
not considered prime for farmland. Deerfield loamy sand, 0 to 3% slopes (256A) soils can be found on
stream terraces, deltas, and depressions; are moderately well drained and are considered prime farmland
(http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx ).
3.2

Prehistoric Context

New England’s prehistory is poorly understood relative to that of other regions in North America. For
most of the pre-Contact period, river drainages define physiographic units within which human
communities operate. This pattern follows from the longitudinal diversity of habitats that occurs along
drainages, forming ecologically unique wetland habitats, together with the transportation routes afforded
by their water courses. In the clearest examples, rivers provide access to maritime and upland resources at
each end of the drainage, and to the diverse habitats in between. The exploitation of those habitats can be
integrated into a seasonal round that differs at various historical moments.
The pre-Contact period of eastern North America is divided into three major chronological stages of
cultural development: Paleoindian (12,000-9,000 Before Present or BP), Archaic (9,000-3,000 BP), and
Woodland (3,000-450 BP). The Archaic and Woodland periods are further divided into Early, Middle,
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and Late sub periods. Subsequent research and radiocarbon dating have helped to refine the chronology,
cultural trends and artifact traditions as discovered on sites from these periods. The purpose of this
introductory section is to sketch the main trends of Massachusetts prehistory. The following review is
arranged chronologically by major periods recognized for New England.
Paleoindian (12,000-9,000 BP) and Early Archaic (9,000-8,000 BP)
In the late Pleistocene geological period, southern New England was covered by a sheet of ice 1.5 km.
thick, which extended over what are now Long Island, Martha's Vineyard and Nantucket. At this time, the
sea level was about 100 m lower than it is at present, because of the enormous amount of water tied up in
the glacial ice sheets. Only when the ice sheet began to melt, beginning ca. 15,000 BP, was southern New
England habitable; by ca. 13,000 BP the ice sheet had retreated to expose Connecticut, Rhode Island, and
southeastern Massachusetts and by ca. 12,000 BP all of New England was uncovered (Stone and Borns
1986).
At the same time, sea levels rose sharply as deglaciation liberated enormous amounts of water, while
isostatic rebound of land depressed by the weight of the former ice sheet quickly elevated large regions,
especially in Maine. The physical landscape of New England in the terminal Pleistocene period was very
different from that of today. The coastline was well seaward of its present position, and the modern
coastal configuration was not reached until about 3000 BP, when sea levels were still several meters
below those of the present. Deglaciation created large lakes in the Hudson-Champlain drainages and in
the Connecticut Valley and many other smaller bodies of water in Massachusetts (Curran and Dincauze
1977, Dincauze 1974, Koteff 1982, Larsen and Hartshorn 1982, Stone and Peper 1982). The major lake
systems were drained by 12,500 BP, while the smaller bodies of water gradually filled with sediment,
leaving marshes, bogs, ponds and small lakes. With progressive deglaciation and rising regional
temperatures, vegetation changed relatively quickly, from tundra to spruce parkland (by ca. 9000 BP) to
an oak-hemlock association (by 7000 BP); at the same time, general climatic conditions shifted from cool
and dry (ca. 11,000 BP) to warmer and moister (ca. 9000 BP) and then warmer and drier again (ca. 80005000 BP). The human communities that initially colonized southern New England thus were faced with a
rapidly changing landscape, one in which resources were of low density and relative unpredictability.
This condition resulted in a very generalist adaptation, with emphasis on flexibility, mobility, large and
probably loosely defined foraging territories, and maintenance of wide kinship ties (Dincauze 1980; Snow
1980). In New England, Paleoindian sites often reflect occupations of the recently drained postglacial
lake bottoms and wetlands where a mosaic of habitats provided richer subsistence possibilities than
elsewhere in New England (Nicholas 1988). It has been suggested that Paleoindians may have used
pioneering or staging areas from which large, more-or-less permanent groups sent out smaller groups to
colonize or pioneer the newly deglaciated terrain (Dincauze 1993, 1996). As the physical environment
began to stabilize (i.e. changed less quickly and became more predictable), human groups grew less
generalized in adaptation and settled into more restricted foraging territories.
The Early Archaic period is still being evaluated as to whether the changes in artifacts used to define this
period represent continuity of Paleoindian populations. Dincauze (1990) used the common term pioneers
for Paleoindian and Early Archaic populations (Pioneers and Late Pioneers, respectively). Snow
(1980:171) considered that there was continuity from the Paleoindian Period into the Early Archaic
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Period, with “restricted wandering” of groups within territories during the Early Archaic. (Dincauze 1980,
Meltzer 1988).
Most Early Archaic sites have been discovered in southern New England and in coastal areas. These
small groups, it appears, did not camp together in larger numbers as did the earlier Paleoindians, with the
result that there may be fewer recognized sites with sparse evidence of human presence. During the
Paleoindian and Early Archaic periods, most diagnostic tools were made of non-local or exotic stone, a
pattern that generally is predominant throughout southern New England. However, it has recently been
argued that until more Paleoindian and Early Archaic components are excavated and archeologists
achieve better microscopic identifications of stone types and their origins, this pattern may be an artificial
one reflecting biases in sample size and archeological recovery history (Moeller 1999:72-73).
The Middle Archaic (8000-6000 BP)
Throughout southern New England, human occupation becomes more evident and apparently more
complex during the Middle Archaic. The greater number of sites from this time relates to a presumed
increase in population density, while the greater disparity in size and differentiation of individual sites
suggests a more complexly ordered social landscape than previously found. Dincauze and Mulholland
(1977) have suggested that effective integration of seasonally available resources into a single adaptive
schedule appeared during this period, while maintenance of territorial boundaries between groups
intensified in consequence of this emergent adaptation; this response may have been a consequence of
more stable regional environments. The predominant settlement pattern would be one of small sites
oriented toward seasonally abundant resources, including spring fish runs. The earliest documented or
inferred harvesting of anadromous fish during spring runs up the Connecticut (Thomas 1980) and the
Merrimack (e.g., Dincauze 1976, Barber 1980) rivers, marks both a fundamental adaptation to foraging
possibilities and a seasonal determinant of site location, i.e., spring occupations at rapids, falls and
constrictions on larger river courses. Exploitation of anadromous fish would continue throughout the rest
of regional prehistory as a principal component of aboriginal economies.
During the Middle Archaic period, there is a wide variety of environmental settings for sites, including
the margins of bogs, swamps, rivers, lakes and ponds, with differentiation of sites based on size and
apparent function. This may reflect the incipient seasonal rounds or scheduled subsistence activities,
possibly related to a growing territoriality within drainage areas (Dincauze and Mulholland 1977). Site
types include semi-permanent base camps along rivers, streams or wetlands, special-purpose camps in
uplands or near wetlands, rockshelters, stone quarries, and workshop areas.
Late Archaic Period (6000-3000 BP)
The Late Archaic is the most visible period of Massachusetts prehistory, in terms of both numbers of sites
and typological attribution of materials. Late Archaic patterns in Massachusetts indicate unprecedented
population density, with communities well settled into narrow foraging territories defined by drainages
and highly specialized to the habitats within these drainages. Confined to these territories, extractive
activities were seasonally adjusted to meet the opportunities of the annual cycle. Sites were located in a
wide variety of topographic situations -- river banks; margins of lakes, ponds, bogs and springs; around
meadow lands; in rockshelters and at quarries; and along the coastline. The differentiation of site sizes
suggests use of a radiating, seasonally-dynamic settlement pattern (Dincauze 1974, 1975, 1980; Thorbahn
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and Cox 1983). Although some technological innovations (e.g., the stone bowl) are apparent in this
period, and some long-distance exchange of materials occurred, emphasis seems to have been placed
increasingly on locally available raw materials for chipped stone tools, often distributed within river
drainages.
The settlement pattern of human communities during this period is best viewed as a response to
establishment of the temperate forest in which resources are heterogeneous but relatively stable and
predictable. This period was marked by a progressive drying and warming trend, beginning perhaps ca.
6000 BP and peaking at ca. 4000-3000 BP. In southeastern Massachusetts, the water table was
significantly lower and surface-water flow was reduced, leading to a disappearance of all but the largest
bodies of water (Thorbahn 1982). The latter changes may not have been the result of climatic drought, but
rather of local geomorphic changes causing lowered stream flow (Simon 1991:69). These climatic trends,
if regional in scale, would intensify the association between human communities and water, particularly
in summer.
The pattern of a riverine-uplands subsistence settlement system apparently emerged during the Middle
Holocene, between 6000 and 5000 BP, when the climax oak-hickory forest had matured and population
levels increased, leading to regional Late Archaic strategies of extensive and intensive resource
exploitation (Dincauze 1974, 1990). In the Sudbury-Assabet region, the number and diversity of Late
Archaic sites and their distribution in riverine and inter-riverine, upland settings suggest a "broad-base
[collecting, see Binford 1980] approach to resource use and considerable attention to small scale
environmental features," including "bogs and kettle-hole swamps" (Ritchie 1983:89). Duncan Ritchie's
work in the Sudbury-Assabet area (1980:87-88,1983), indicates that patterns of upland use became more
intensive about 4,500 years ago; more activities were now taking place there and some localities began to
be reused time and again. Evidently, these shifts were shaped by ongoing environmental histories; as the
region's deciduous forest ecosystems became more varied and productive, longer settlement occupations
became possible (Ritchie 1983:89-91).
The Woodland Periods (3000-450 BP)
The Woodland is traditionally divided into Early (3000-1700 BP), Middle (1700-1000 BP) and Late
(1000-500 BP) periods, defined by changing artifact types. This period is marked by basic technological
and economic changes, notably the production and use of pottery and a gradual shift to food production
(maize, beans, squash, sunflower and other vegetables). Horticulture is documented for the Late
Woodland on Martha's Vineyard, but perhaps began by ca. 2000 BP (Thorbahn 1982). Within
Massachusetts generally, the Woodland periods are best known in the coastal regions and in the
Connecticut River Valley. In both cases, this higher visibility may be ascribed to local opportunities for
increasing sedentism and larger communities – in the former area due to a combination of horticulture
with rich marine resources and in the latter area to large expanses of soils well suited to horticulture in
combination with rich fishing, harvesting and other terrestrial resources.
The Early Woodland Period (3000 to 1700 BP)
The shift from the Late Archaic period to the Early Woodland period includes several changes on which
archeologists generally agree. These changes consist of the introduction of ceramics; the formation of
stable estuaries with tidal flats (Cross 1996:5-6); an apparent increase in the amount of exotic raw
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materials used such as non-local chert, red ochre, and copper (especially in mortuary contexts); and an
inferred increase in formalized trade and communication. Some influences from the Adena culture to the
west have been noted in artifact types of the period.
While some archeologists have suggested that there was a regional demographic collapse and a shift
during the Terminal Archaic to coastal settings, thus largely depopulating interior upland regions
(Dincauze 1974:49-50), survey information from southeastern Massachusetts shows no decline in
numbers of sites during the Early Woodland (Thorbahn 1982), and comparable patterns are evident in
other parts of Massachusetts. Loring (1985) found continuity of subsistence patterns from the Late
Archaic, with little more change than the grafting of long-distance trade onto existing developments, such
as increasing sedentism, evident in the Late Archaic period.
Archeologists have since improved their ability to recognize habitation assemblages of the Early
Woodland period, as Shaw (1996a:67-79) points out. In addition to classic Meadowood and Rossville
projectile points and cache blades and Vinette I ceramics, thicker side-notched bifaces, lobate-stemmed
Adena, rare Fulton Turkey Tail, Small Stemmed points, and modified Vinette I ceramics are consistently
reported from Early Woodland contexts. It is clear that pre-Contact peoples used some tools for much
longer than just one period. Small Stemmed points are associated with the Late Archaic and Early
Woodland periods and may have been in use as late as the Middle Woodland. Rossville points also occur
in Middle Woodland contexts, and perhaps Late Woodland.
The Middle Woodland Period (ca. 1700-1000 BP)
This period is marked by an increase in the number of exotic lithic materials, indicating long-distance
trade, and by changes in mortuary practice (increase in secondary interments, less use of ocher, fewer
grave goods, and more variation in preparation of the dead). While the roots of ceramic and lithic
variability are found in the preceding periods, more rapid variation in sequence through time and more
regional variation characterize this period. Ceramics vary more in decoration and form. Lithic projectile
points are less important in the tool kit, and bone and antler tools are preserved at some sites where matrix
conditions are appropriate (Shaw 1996b:84-87). By the end of the period there is evidence of maize
horticulture (Thorbahn 1982).
Settlement and subsistence are similar to the Early Woodland period, but sedentism increases. Stays at
large sites along waterways increase in duration, while upland areas are used short-term for procurement.
Long-distance communication and exchange appear to shut down by the end of the period. Middle
Woodland sites in coastal areas and New York have produced house remains. Middle Woodland sites
tend to have more pit features, which vary greatly in shape and size, and are frequently dug out and
reused for trash (Shaw 1996b:94-100).
The Late Woodland Period (ca. 1000-500 BP)
The Late Woodland represents the regional demographic peak prior to European contact, a florescence
that may be related to increasing food production, sedentism, and population agglomeration. The period is
characterized by changes in burial ceremony. Burials can be single or mass, as in ossuaries, and can be
primary, secondary, or cremation. Group interments tend to be at special mortuary sites, while single
burials are usually at habitations.
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Ceramics are often shell-tempered or made with fine grit temper and thinner bodied; there is a shift to
globular forms, and the addition of collars, sometimes decorated with human faces. Triangular projectile
points consisting of smaller Madison points or larger Levanna points are diagnostic for this period. This
period is marked by an increasing importance of food production (maize, beans, squash, sunflower and
other vegetables) in coastal or riverine zones, which begins by ca. 840 BP on Martha's Vineyard (W.
Ritchie 1969). These changes in assemblage, and by implication, adaptation, are attributed to increasing
population and concentration of people at larger sites. There is some evidence of the development of
long-distance exchange again, and some workers have suggested that a native beaver trade was developed
before Contact. In southern New England, horticulture did not replace existing gathering and hunting
strategies and large settlements did not replace small seasonal sites. Differential dependence on
horticulture is likely to have affected society and politics (Shaw 1996c).
The Contact Period (AD 1500-1620) and post-Contact Native American Settlement (AD 1620-1700)
This period marks the initial presence in the region of European explorers and fishermen, followed in the
early seventeenth century by English colonization. From the Native viewpoint, the period was one of
intense social, economic and demographic disruption and depopulation for native inhabitants due to
disease, warfare and displacement related to European contact and colonization.
Pepperell is located in the Nashua River drainage area, an area that served as an intermediate location for
native trails along the river. A number of Native American trails have been conjectured for the town
including along the Nashua Road from New Hampshire (Route 111) to a presumed ford site over
Nissitissit River at Four Corners, an east-west route from Groton across the Nashua ford, and north/west
along the Nissitissit likely along Brookline Road. While few pre-Contact sites have been reported, they
are likely to be found on well drained terraces and knolls along both the Nashua and Nissitissit rivers,
especially at confluence points, rifts and fords. Pepperell would have been attractive to Native American
peoples due to access to fish runs in rivers, freshwater fishing in ponds, cultivation in riverine lowlands
and hunting/gathering in the uplands (Massachusetts Historical Commission 1980).
There are four known pre-Contact sites located within Pepperell dating from the Late Archaic through
Late Woodland time periods.
3.3

Historic Context

Following is the historic context developed for the permit application submitted to the MHC for the
reconnaissance survey.
Originally known as Nissitissit during the early part of the Colonial Period (1675-1775), present-day
Pepperell was set off as the West Parish of Groton in 1742. At that time there were approximately 40
families living in the area. In 1753 the parish was established as the District of Pepperell. Due to
favorable environmental conditions the district grew rapidly. According to the 1765 census the District of
Pepperell contained 130 families with a population of 758 people in 117 houses. In 1775 it was
incorporated as Town of Pepperell. The town center that was established around the meetinghouse by the
mid eighteenth century was the hub of the early transportation network. Secondary settlement clusters
developed around milling complexes in North Pepperell; the Hollis Street crossing of the Nissitissit River
originally known as Lower Store, then East Village; and in East Pepperell. The town’s economic base
Millie Turner/Blake Mill Dam Removal Project

Pepperell, Massachusetts
16

PROJECT CONTEXT
included agriculture, grazing, and lumbering. Grist mills were located on the Nashua River about 1730 as
well as on the Nissitissit River by Hollis Street about 1750 and in North Pepperell about 1770. With the
establishment of secondary settlement clusters by the mills the road system continued along established
Native American trails (Butler 1848; Massachusetts Historical Commission 1980).
During the Federal Period (1775–1830) the towns’ population increased by about 40% with eight school
districts in place by 1820. While Pepperell Center remained the town’s largest village, small mill villages
developed at East Pepperell, North Pepperell and at the junction of Brookline Road and Hollis Street (the
location of the project area). While agriculture underlay the town’s economy small-scale industrial
activities included a paper mill and manufacturing shoes, which began as a cottage industry
(Massachusetts Historical Commission 1980).
Industrial activities fueled rapid population growth during the Early Industrial Period (1830-1870). By
1837 there were three paper mills, a booming shoe industry, a machine shop, grist mills and a cutlery
factory with commercial development occurring in East Pepperell. In 1848 the Worcester and Nashua
Railroad opened a north-south route along the Nashua River (Massachusetts Historical Commission
1980).
During the Late Industrial period (1870-1915) paper and shoe production accounted for more than 80% of
all manufacturing in the town. Rebuilding of mill complexes and the development of a second
commercial district occurred in East Pepperell while manufacturing in North Pepperrell came to a
standstill. The population increased steadily until 1900 with Pepperell Center and East Pepperell
beginning to merge along Main Street. The railway system grew in the late nineteenth century as a
secondary route was established along the Nashua and Nissitissit rivers to Millbury, NH (Massachusetts
Historical Commission 1980).
By the beginning of the Early Modern Period (1915-1940) the town’s economic base relied on the paper
industry. The town’s population decreased until 1920 after which it witnessed a steady increase though it
did not exceed that of the previous period. In the 1920s the automobile became widespread and local
highways, including Rte 119 from Groton and Rtes 113 and 111 through Pepperell Center and East
Pepperell, were improved as auto roads (Massachusetts Historical Commission 1980).
The Project Area
The 1794 plan of Pepperell depicts a saw and grist mill in close proximity to and possibly in the project
area (Figure 3-1). It is unclear at the moment whether any water-power features associated with the 1794
mills were located within the project area. While the 1831 map series was supposed to depict mills, it is
hard to discern if the river was impounded by the project area at that time. A residence or other structure
is depicted though on the north side of present-day Hollis Street east of and in close proximity to the
project area (Figure 3-2).
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Figure 3-1. Detail of Pepperell in 1794 (Prescott).
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Figure 3-2. Detail of Pepperell in 1828 (Butler).
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Of interest is an article on the removal of Millie Turner’s house and barn from the property in 2011. The
house was dismantled by The Restored Homestead, a company that specializes in historic demolition,
with plans to be reconstructed elsewhere at a later date. When taking the house apart a beam was found
that was signed “David Wright 1781” and an eighteenth-century design fireplace with walk-in bread
ovens was bricked over when another fireplace was constructed in front of it (Jones 2011a). According to
an article in the Times-Free Press-East Pepperell (Farnsworth 1979), Deacon Lemuel Blake and Luther
Bullard bought a water privilege along the Nissitissit River in 1835 where they built a low dam of stone
approximately 100 ft long in order to divert water for powering a machine shop. A paper entitled
“Machine Shops” located in Pepperell’s public library states that Lemuel Blake purchased the water
power, shops, and mill from Dr. Lawrence and at that time the “old machine shop” was 1/3 its size and
located on the canal bank near the sluiceway, opposite the old grist and saw mill. It further states that
Blake bought the business from Charles Guy who manufactured wood-working machines and continued
in the same manufacturing line until the expiration of the patents on the machines. He then enlarged the
business (Appleton nd). The information from Appleton’s article seems to suggest that there was a
business on the property when it was purchased by Blake that was not owner operated.
According to Farnsworth (1979) Bullard sold out his share of the machine shop to Blake in 1840 who
then operated the machine shop with his five sons. A sixth son, Gilmore, took charge of the saw and grist
mill, known as the Red Mill, across Hollis Street that was demolished in 1958 when the state straightened
the street. The machine shop remained in business for 75 years. During that time period Blake received a
patent for an improved turbine water wheel that was purchased by concerns around the world.
According to the Massachusetts Products of Industry report for 1850 Lemuel Blake owned a machine
shop producing machinery and chaining and Gilmore Blake owned a saw and grist mill producing meal
and lumber (United States Census 1850). The 1860 Products of Industry report shows Lemuel as
producing water wheels and machinery and Gilmore producing boards and meal. The 1857 map of
Pepperell depicts the Machine Shop in close proximity to the dam along the east side of the river to the
north of Hollis Street, Blake’s house to the northeast of the machine shop, and a Water Wheel Shop is
located further to the northeast along Hollis Street. The Saw and Grist Mill appears just to the south of
Hollis Street (Figure 3-3).
Following Blake’s death in 1864 the firm name of L. W. Blake and Sons was changed to Blake Brothers
who invented and manufactured augers, belt studs, and machinery for circular saws as well as other small
tools (Appleton nd). According to Pepperell’s1869 tax valuations the Blake Brothers’ assets included
stock in trade, machinery, dwelling house, two barns, Irish house, dwelling house (mill), saw and
gristmill, shoddy mill, machine shop, forge shop, wood work shop, homestead land (5 ¾ acres), water
privilege and associated land (8 acres), land on south side of river (3 acres), Trowbridge land (7 acres)
and livestock that was valued at $17,615 (Town of Pepperell 1869). Appleton (nd) notes that after the
death of George Blake in 1884 the firm of Blake Brothers dissolved and was then reorganized under the
name of Henry Blake and Son. A painting that depicts the mill complex sometime in the late nineteenth
century was actually painted by Sandy Farnsworth, a resident of Shirley, in 1979 long after the mill
complex had been razed. It is not known what she used as a model (Jones 2011b) (Figure 3-4).
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Figure 3-3. Detail of Pepperell in 1857 (Walling).

Figure 3-4. Blake Brothers Mill circa 1890 (Farnsworth).

In 1922 the property was purchased by Charles Smith who manufactured numerous items at the site. The
property then passed to the Turner family who with the exception of the house and barn razed all the
buildings associated with the mill in 1947 (Farnsworth 1979). Historic topographic maps depict the
project area with no impoundment of the river and no dam in 1893, 1917 and 1936 (Figure 3-5, top) and
with impoundment of the river and with a dam in 1944 and 1950 (Figure 3-5, bottom).
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Figure 3-5. Detail of Pepperell on 1917 U.S.G.S. (top) and 1944 U.S.G.S. (bottom)
quadrangles (http://docs.unh.edu/nhtopos/Pepperell7.5MA.htm).
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4.1

Documentary Research

Documentary research focused on identifying the first water-power system constructed within the project
area and how that system changed through time. Research conducted for the permit suggests that a grist
mill was located along the Nissitissit River by Hollis Street about 1750 and the 1794 map series depicts a
saw and grist mill in close proximity to and possibly within the project area.
Deed and probate research suggests that the first water-power system in the vicinity of Blake’s Machine
Shop was constructed for the grist and saw mills that were located to the south of present-day Hollis
Street along the east bank of the Nissitissit River, the former location of the Red Mill. While not all
deeds could be followed, due to the nature of the early grantor/grantee indices in Middlesex County that
do not mention the town where a conveyance occurred, enough information was gathered to better
understand events leading up to Blake’s ownership of the project area. In an attempt to understand why
change occurred, both to the landscape and industrial activities associated with the project area, the
regional context of the project area with respect to industrial developments in the eighteenth and
nineteenth centuries will be examined.
4.1.1

Industrial Development in New England

The Eighteenth Century
In virtually every New England town water-powered small-scaled grist, saw, and fulling mills were
located in rural areas and villages to provide services for a local market within an agricultural economy.
As farmers lacked a staple export crop, the early economy was considered “subsistence.” When
unavailable local items were brought into the area and surplus farm items were traded out of the area, the
economy was considered “subsistence-surplus.”
Water power was dependent on the rainfall and runoff within the drainage basin that supplied a given
stream, brook or river. The power capacity of a mill site therefore, was dependent on the volume and
fluctuation of stream flow. Once an appropriate location was identified a mill site was developed with a
water wheel erected either next to or beneath the mill structure, a dam at a point upstream to divert more
or less flow of water to the mill, a headrace to carry the water to the mill and a flume usually made of
wood to receive flowing water from a small canal or headrace or directly from a dam. The flume, whose
width and depth varied according to the size of the water wheel, controlled the flow to the water wheel
through a wooden gate. A tailrace then carried water from the water wheel back to the stream below the
mill (Hunter 1979).
Preparation of a river site was more costly than that of a stream site as it required more substantial dams
that were difficult to maintain. Spring floods breached dams, damaged mill machinery and destroyed mill
structures while backwash from high waters prevented water wheels from turning. Many mill sites from
the eighteenth century can be characterized as complex water systems constructed with massive amounts
of masonry (Lance 1987). During this period virtually all mills remained in family ownership for
generations. Mill owners usually defined themselves as yeoman or farmers and not millers, as milling
provided a secondary source of income (Lance 1987).
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By the end of the eighteenth century the Industrial Revolution, which was in full swing in England,
reached the United States, stimulated the shift from subsistence to market-oriented economy and homebased to factory manufacture. As a result, manufacturing quickly became a central national concern
(Hunter 1979).
The Nineteenth Century
The early part of the nineteenth century proved to be an experimental period in which industrial processes
and equipment were developed and perfected. The expansion of existing industrial sites required greater
capital investment because of costly and complex machinery leading to a situation with both investor and
family owned- and operated-mills. Some mills persisted and prospered while serving the emerging
factory communities, others failed as efforts were made by manufacturing interests to control the regional
water-power supply for greater and more reliable water flow.
Previously, a mill had acted as a single purpose machine. When the water wheel turned, it provided power
for one function. If more than one operation was conducted within the mill, more than one water wheel
was needed. In order to facilitate the workings of various machines in one structure, improvements in
water wheels, speed controls, and power distribution were needed. This led to an era of increasingly
specialized mechanization. Increased industrialization also led to the rise and multiplication of small
manufactories for which traditional water wheels were unsuited. This change coupled with seasonal
variations in stream flow and devastating floods led to changes in water-wheel design. Four operating
characteristics of water wheels took on increasing importance (Hunter 1979):





efficiency in using the available supply of water,
higher rotating speeds,
adaptability of a wheel to use a wide range of heads, and
the ability to operate submerged.

Between 1800 and 1850 two new categories of water wheels developed in Europe and America: the
reaction wheel and the turbine. Both were horizontal wheels with vertical shafts, small in diameter and
quick running. As the reaction wheel was made of crude unmatched iron castings, its construction was
taken out of the hands of local millwrights and carpenters and produced in blast furnaces and foundries.
The turbine whose motor had the capacity of hundreds of horse power was highly efficient in its use of
water facilitating large-scale industrial production.
Turbines became increasingly popular. The importance of this new type of wheel design can be
appreciated by the fact that between 1791 and 1820 less than 30 wheel patents were issued while by 1860
over 300 patents were issued. According to an 1863 issue of Scientific American there was a “constant
and laudable struggle between inventors to see who can produce the cheapest and most efficient motive
power” (Hunter 1979).
Following the Civil War steam engines became more widely used and in time, with improvements, were
more reliable and mobile than water power. The role of water power in the national economy steadily
declined from less than 50% in 1870, to 21% in 1889, to 15% in 1899, while the use of steam power
doubled in the 1870s and 1880s. According to the 1875 Massachusetts census, turbines accounted for
82% of all water wheels. By 1880 the turbine was described as “the only water wheel in general use . . .
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having completely displaced all other forms.” While steam power allowed for industrial growth in urban
areas, the turbine was the simplest and often the only available means of meeting the growing power
needs at a given mill privilege increasing power from 25 to 40% (Hunter 1979).
Also associated with the change from subsistence to market-oriented economy was the rise of the
American machine shop - the repository for all knowledge about mechanical problems (Calvert 1967).
The textile industry stimulated the growth of machine shops as it used large, complex machinery
necessitating a demand for the design and building of the machines, metal parts, and repair services.
Before 1860 the heavy machinery industry remained relatively unspecialized while from 1870 to 1900
specialization accelerated. It appears that the major stimulus to the growth and specialization of the
American machine shop was the development and perfection of the steam engine and its application to
factory production. While power dominated machine shops in the first half of the nineteenth century,
tools became important in the last half of the century (Calvert 1967).
Many owners of early machine shops were reserved, dedicated men noted for their strict discipline and
seriousness. Upper class and elite groups liked to apprentice sons as they were experimental shops, not
impersonal factories, where innovation was taking place. The fact that most shops were partnerships and
not corporations increased the personal aspect of the American machine shop – it offered both intellectual
challenge and the opportunity to make a respectable profit – providing a gentleman’s occupation in an
ungentlemanly industrial world. The machine shop laid the foundation for American mechanical
engineering as a profession (Calvert 1967).
Between 1840 and 1860 the large relatively specialized machine shop came into its own. The main floor
of the shop typically contained dozens of lathes, planers and newer types of machine tools including
shapers, milling machines and grinding machines. The shop typically included a foundry; a drafting room;
and an office, a relatively new phenomenon where books were kept and the operation directed by an
engineer-owner. These early machine shops fostered mechanical engineering talent. Most of the early
shops worked almost entirely on special orders as the designs of the products were not yet fully evolved.
Competition was limited as machine shop owners had both close business and social relationships with
their customers. The machine shop’s work was limited to supplying machines, advice, designs, layouts of
plants, and repair services on machine tools and specialized mass-production machines. Machinists in
these shops often shared new techniques, skills, and ideas with others in their trade leading to a mutually
owned store of knowledge and experience – typically unthinkable in a competitive industry (Calvert
1967).
By 1860 machine shop mechanics worked on a more sophisticated level with more advanced equipment,
larger financial resources, and a broader background of production experience. The all purpose machinebuilding firms were increasingly giving way to shops producing products for a broad competitive market.
Underlying this change was the American system of quantity production based on standard dimensions
and interchangeable parts. This system allowed for a greater range of standard sizes that could be found in
open stock thereby reducing costs.
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4.1.2

The Lawrence Family – Mid Eighteenth Century to 1836

Peleg and Ephraim Lawrence (circa 1757 to 1810)
In 1752 Peleg Lawrence purchased a 17-acre parcel in West Groton that included upland, swamp, and
lowland from Isaac Williams, a yeoman from Groton, for 19 pounds. The property’s boundaries followed
the edge of the bank of the “Nasitissit” River “running down the river” to Peleg’s land, east to the upland
and then northwest along the highway to the first bound “allowing the Liberty of flowing the mill pond”
(Middlesex Deeds 56:424). It appears from the deed that Peleg owned the property associated with the
grist and saw mill along the Nissitissit and likely purchased the property from Williams to help power the
mill(s).
Peleg died in 1757. Known as a physician and yeoman, his probate makes it clear that he not only owned
the saw and grist mills along the Nissitissit River, but also the forge, saw and grist mills along the Nashua
River as depicted in the 1794 plan of the town (Figure 3-1 ). Peleg had a considerable estate with property
in Groton, Littletown, Dunstable, and Pepperell. Both his real estate and personal estate were divided
between his wife, Ruth, and four children, Oliver, Ephraim, Asa and Ruth (Witherrell) (Middlesex
Probate 13774).
Of the two mill parcels he owned in Pepperell the project area was included in the “51-acre homestead
parcel on both sides of the road with dwelling house, barn, corn mill and with the other buildings adjacent
and about.” At that time his 51-acre homestead parcel excluded 17 acres that Peleg had bought of “Isaac
Williams & c” as well as 35 poles of land “lying round the house and barn where Charles Witherell now
dwells.” The description further noted “allowing the lease of the premises made by the deceased to stand
good & in full force during the term as by the sd lease may more fully appear, all which together with the
privilege of flowing upon the seventeen acres aforesd; so much as necessary for the benefit of the mills &
c” (Middlesex Probate 13774). Eventually the two mill properties were owned by his son, Ephraim.
In 1800 Ephraim took out a mortgage on the mill property along the Nissitissit River for $1,000 from the
Union Bank. The loan was to be paid off in one year. The property, a 75-acre parcel, consisted of
mowing, orcharding, tillage and pasturing land with a dwelling house, corn mill, saw mill and out houses.
The property boundaries began along the river below the saw mill, then ran northwesterly to the road until
it came to the pond then upstream by the pond, across the river , then southwesterly to a fence by the road
leading to the Pepperell meeting house, then across the road to a fence by the grantees land till it comes to
the road leading to the forge then northerly on that road to the road to Groton, then across the road,
southerly by the road, eventually reaching Nehemiah Jewett’s land, to the river, then crossing the road to
the bridge near Ephraim’s dwelling house and across the river to the first bounds (Middlesex Deeds
111/129).
Ephraim, described as a physician and a yeoman in deed transactions, died intestate in 1810. His son,
Ebenezer, was assigned as the administrator of the estate. While Ephraim had a considerable estate, he
was also in considerable debt and as a result his property went up for public auction. The inventory of his
real estate included six lots of land: the Chestnut Hill lot worth $300, the Champiney lot worth $200, the
Parker place worth $900, Hartwell meadow worth $112, forge lot and privilege worth $1,500, and the
homestead lot and mill privilege worth $5,000. The Public Notice for the auction clarifies the location of
Ephraim’s property in Pepperell (Middlesex Probate 13684):
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the homestead, consisting of a house, barn and 30 acres of excellent land, together with a
grist mill, saw mill, carding machine and “a convenient spot for the erecting of other
mills and water works on the Nissitissit River,”
a valuable mill seat on the Nashua River with a grist mill, forge, dwelling house and
about 15 acres of good land,
a small farm consisting of a dwelling house, about 30 acres of mowing, pasturing and
tillage land on the banks of the Nashua River, about one mile from the Pepperell Meeting
House,
100 acres of woodland in the north part of Pepperell on the Nissitissit River with ”an
excellent growth of pine timber”, and
40 acres of woodland in the western part of Pepperell with “a remarkable thrifty growth
of chestnut timber.”

In summary Peleg Lawrence owned two mill privileges in Pepperell. The first located on the Nissitissit
River included his homestead. Peleg purchased a 17-acre mill privilege from Isaac Williams and was
leasing the mill privilege for the benefit of the mills at the time of his death. The mills were therefore not
under his control or control of his family at that time. At some point after the lease expired his son,
Ephraim, gained control of the privilege. It is unclear if Ephraim’s homestead referred to above was
Peleg’s former homestead or one that Ephraim built or acquired later. It’s clear from the mortgage to the
Union Bank that Ephraim’s homestead included land on both sides of the river as well as both sides of the
road.
Ebenezer and Ephraim Lawrence – circa 1810 to 1836
While Ephraim’s property consisted of six lots of land, much of the property was subdivided and sold in
smaller lots for the auction. According to a paper detailing the proceeds of the sale of Ephraim’s real
estate “the grist mill, saw mill and privileges and about 20 acres of land appertaining to the same” were
conveyed to Col. Thomas Leavitt” on April 3, 1811 for $2,000 (Middlesex Probate 13684). Of note is that
the conveyance did not include the homestead and was 10 acres smaller than the above description of
Ephraim’s homestead/mill property. The deed for the conveyance states that Col. Leavitt was from North
Hampton, NH. The property boundaries provide interesting detail on the property. They begin (Middlesex
Deeds 229:38):
“at the corner of Nehemiah Jewetts land on the road leading from Jewetts bridge to Lawrence’s
mill so called and on said road to the bridge by sd Lawrence’s mills thence across said road
beginning at a stake and stones thence westerly to the southeasterly corner of the dwelling house
thence on said dwelling house to the new part, then across said house so as to contain all the new
part and then on the north part of the old house to a stake and stone about ten feet west of the
house then northerly to a stake and stones by an old fence then westerly in a straight line to a
stake and stones about twenty feet south of the stone part of the mill dam thence in a straight line
south to the land formerly owned by Samuel Gibson thence on said Gibson’s land to the mill
pond then taking in the mill pond and beginning on the north side of the pond at a bound on land
owned by Nathaniel Wright thence easterly on Wright’s land to the road leading to Hollis thence
across said road to land of Benjamin Lawrence and on said Benjamin’s land to a white oak tree
on the bank of Nissitisit river then across said river and the southeasterly side of said river so as it
contains the one half of said river then running easterly as the river runs to Jewetts land and
thence southerly on Jewetts land to the bounds first mentioned”
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Then on May 25, 1811, Ebenezer, a physician from Hampton, NH, purchased the above-described mill
property as well as the Chestnut lot, which had also been bought at the auction by Leavitt, for $2,108
(Middlesex Deeds 229:38-39). Ebenezer’s sons, Joshua and E. Appleton, are said to have run the
business at the mills and Appleton moved into the house on the property, which was described as having
both a new and an old part in deeds (Appleton nd; Middlesex Deeds 229:38). Dr. Ebenezer Lawrence
owned the property until July 5, 1836 when he sold it to Lemuel W. Blake and Luther Ballard, gentlemen
from Dunstable NH for $5,500 (Middlesex Deeds 355:174-176).
Three days later Ephraim Lawrence (it is unclear if Ephraim was Ebenezer’s son or some other relative,
hereafter he will be referred to as Ephraim 2) a yeoman from Pepperell, conveyed two parcels of land to
Lemuel Blake of Pepperell and Luther Ballard of Dunstable, NH for $500. The parcels had been
purchased in two deed conveyances from William Buttrick in 1833. The first was a ¼-acre parcel, a
triangular lot on the south side of the road from Dr. Lawrence’s Mills to Nashua Village along the
Nissitissit River (Middlesex Deeds 338:122). The bounds on the second parcel began on the southeast
corner of the premises, running westerly to a well, northerly to a stake and stones, easterly through the
house standing partly on the property, then southerly on the front side of the house to the first bound. The
parcel was surrounded by Ebenezer’s property. Included was the right to pass and repass from the road in
front of the house across Ebenezer’s land to the parcel (Middlesex Deeds 338:123).
In summary the conveyance to Col. Leavitt included property on both sides of present-day Hollis Street
and the river, a dwelling house on the west side of the road that featured new construction adjoining the
north part of the old house, a mill pond to the north by Nathaniel Wright’s land and the stone part of the
dam. After Ephraim’s property was divided and sold at auction the project area was consolidated again by
Ebenezer, his son, and Ephraim 2. Ebenezer owned the mill property until 1836 when he sold it to Blake
and Ballard. It appears from the deed that the mills were those located to the south of Hollis Street with
the mill pond to the north of Hollis Street. Ebenezer’s conveyance also contained a house with an old and
a new section. The difference in price for the mill property from $2,000 when Leavitt purchased it in 1811
to $5,500 when Blake and Ballard purchased it in 1836 is a significant increase in value possibly
reflecting that the lease had ended and the mills were now owner-operated.
4.1.3

The Blake Family – 1836 to circa 1922

On the same day (July 8, 1836) that Blake and Ballard purchased Ephraim 2’s property they received a
mortgage from Ebenezer on the land they had purchased from him, described as 21 acres with the mills
and shops and all water privileges, as well as the land they had purchased that day from Ephraim 2 for
$4,500 to be paid $1,000 a year for four years with $500 due in the fifth year (Middlesex Deeds 355:176).
Then on August 10, 1839 Luther Ballard conveyed to Lemuel Blake, both listed as machinists from
Pepperell, a 20-acre parcel of land with buildings and privileges for $1,000 being the same property that
Blake and Ballard had purchased from Ebenezer on July 5, 1836 and Ephraim 2 on July 8, 1836. The
property was subject to a mortgage from Ebenezer Lawrence on which remained the sum of $3,950.
(Middlesex Deeds 386:169). The fact that only $550 had been paid on the mortgage three years after it
was initiated suggests that costs associated with the business as well as profits expected from the business
were not what Blake and Ballard expected. While the mortgage was released on July 8, 1840 when Blake
paid Ebenezer Lawrence $1,500, it became subject to two other mortgages on the same day. The first to
Millie Turner/Blake Mill Dam Removal Project

Pepperell, Massachusetts
28

RESULTS OF THE RECONNAISSANCE SURVEY
Joseph Tucker, a yeoman, for $2,000 (Middlesex Deeds 396:133) and the second to Ebenezer Law of
Hampton, New Hampshire, for $1,500 (Middlesex Deeds 396:135).
Prior to Blake’s arrival in Pepperell he was one of the owners of a New Hampshire corporation, Nashua
Manufacturing and Mechanic Association, that manufactured “all kinds of machinery adapted to the use
of cotton woolen and other factories” (Secretary of State 1921). The machine shop business in Pepperell
first known as L.W. Blake & Co. was changed to L. W. Blake & Son after Ballard left the firm (Bacon
1890). In 1842 Lemuel and his son, George W., “caught up in the importance of water wheel design”
were issued a patent for an improvement in the bucket design on traditional water wheels (Burke 1847).
By 1850 Blake’s Machine Shop employed eight men whose average monthly wages were $200. He had
invested $5,000 that included the price of real estate into the business; the motive power was water; and
his annual products, machinery and chaining, were valued at $7,000 (U.S. Federal Census 1850). In 1860
Blake manufactured water wheels and machinery. At that point he had invested $16,780, which included
the price of real estate, an increase of $11,780 over the corresponding 1850 data. Again he employed
eight men at an average monthly cost of what appeared to be $81. The annual value of his products was
$15,000 (U.S. Federal Census 1960). It is unclear if he was manufacturing the water wheels in the
machine shop in the project area or in the “Water Wheel Shop” located to the northeast along Hollis
Street as noted in the 1857 map of Pepperell (Figure 3-3).
Lemuel Blake died intestate on March 1, 1864. According to his inventory he had real estate worth
$12,241 and a personal estate worth $17,588.10. His heirs included his children: Gilman Blake, Emeline
Barton, Charles C. Blake, Marinda C. Parker, George W. Blake, Otis Blake, Henry Blake and James
Blake (Middlesex Probate 27504). On June 20, 1864 Charles and Gilman Blake, Marinda and John
Parker, Emiline and George Barton conveyed their right and interest in the estate and property of their
father as well as all rights and interest in any patent secured by him to George, Otis, Henry and James
Blake for $7,712.55. The deed noted that the conveyed property was from the following deeds (Middlesex
Deeds 933:254):





Middlesex Deeds 355:174: Ebenezer Lawrence to Lemuel Blake and Luther Ballard, 1836
conveyance.
Middlesex Deeds 473:172: Benjamin Farley to Lemuel Blake, 1844; 4 acres of land with building
that Gulliver Wright had conveyed to Farley in 1835 located a little north of the Lawrence Mills,
Middlesex Deeds 475:386: Samuel Farrar to Lemuel Blake, 1846; 8 acres in the northern part of
Pepperell.
Middlesex Deeds 515:542: Benjamin Farley to Lemuel Blake, 1847; 3/4th acre located 4 rods
west of the highway bounded north, south and east by Blake’s land.

Not included was the property conveyed from Ephraim 2 to Blake and Ballard in 1836.
The company became known as Blake Brothers circa 1866. Among other items Blake Brothers
manufactured a “belt fastener” and Blake’s Patent and Improved Turbine Water Wheel (Figure 4-1) that
they invented and patented, belt studs, paper machinery, shafting and gearing. According to the 1880
(United States Census) Products of Industry report, Blake Brothers invested $8,000 in the business and
the greatest number of workers they employed in a year was 12 males, all over the age of 16. The height
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of the falls by their shop along the Nissitissit River was 8 ft and the company used one turbine that was 3
ft wide providing 120 revolutions per minute producing 10 horsepower.

Figure 4-1. Blake’s Patent and Improved Turbine Water Wheel (On file Pepperell Public Library).
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In 1882 George Blake manufactured the Improved Duplex Power Pump that was powered by a 71 ft
turbine water wheel and used by the Carlton City Water Works in Colorado (Unknown 1882). After
George died in 1884 the business was reorganized as Henry Blake & Son.
It has been said that the company “exerted a powerful influence in making the community favorably and
widely known as a manufacturing center” and that their water wheel was “one of the most efficient,
economical and popular appliances of its kind, carefully and skillfully made of selected materials, so as
strong and durable in construction as they are efficient in design.” In 1890 the company employed 25
“experienced workman and with careful supervision, no imperfect work knowingly leaves the
establishment” (Bacon 1890).
A Sanborn map from 1892 depicts the Henry Blake & Son Machine Shop complex whose layout appears
quite similar to the Farnsworth painting (Figure 4-2 compare to Figure 3-4). A dwelling house is depicted
to the northwest of the Machine Shop complex and a “shed” is located along the extension of the river.
In summary Lemuel Blake’s work history followed a typical nineteenth century pattern where one was
first associated with the woolen industry, involved his sons in his machine shop business, and was caught
up in improving water wheel designs. Several mortgages in 1840 suggest that he was either
improving/expanding his company and/or was not making enough money.
Of particular interest are the Products of Industry reports from 1850 and 1860, especially when comparing
Lemuel’s data with that of his son Gilman who was running the grist and saw mills to the south of Hollis
Street. Table 4-1 presents a comparison of data from the two reports that suggest an expansion of Blake’s
business that likely included a change in the spatial organization of the landscape.
Table 4-1. Comparison of 1850 and 1860 Products of Industry data for Lemuel and Gilman Blake (U.S.
Federal Census 1850 and 1860).

Name
Lemuel
Gilmore

Year
1850
1850

Investment
$5,000
$3,800

Motive Power
Water
Water, 2 river (?
illegible) stones, 1
saw

Value of Product
$7,000
Meal: $10,600
Lumber: $2,500

Lemuel
Gilmore

1860
1860

$16,780
$2,000

Water: 2 wheels
2 river (? illegible)
stones, water, 4
saws

$15,000
Meal: $14,000
Boards: $3,500

From comparing the above data we find that both father and son added capital to their businesses, in
Lemuel’s case a significant amount, both increased their motive power and both increased their profits.
Of particular note is that Lemuel was using 2 water wheels in 1860. Another significant change is that in
1880 (there was no data available for the 1870 census in Middlesex County) Blake Brothers was using a
turbine for their motive power suggesting a further change in the landscape and/or the machine shop. The
1892 Sanborn shows the location of a “rotary pump” in the machine shop and the notes for the machine
shop describe it as a “rotary fire pump” (Figure 4-2).
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Figure 4-2. Plan of Henry Blake and Son Machine Shop 1892 (Sanborn-Perris Map Co., Limited).

4.1.4

The Twentieth Century

Henry Blake & Son continued business into the twentieth century. They were listed in the local business
directory until 1922 (Meek 1922). While the company still manufactured patent water wheels in 1905-06
(Shaw 1906) they were listed as machinists in 1910-11 (Meek 1910). Blake’s Machine Shop complex
looked basically the same in 1922 as it did in 1892 (Figure 4-3, compare to Figure 4-2). A noticeable
change is the addition of a buried 300 gallon gasoline tank in the machine shop property by 1922.
In 1922 Charles Smith purchased Blake’s Machine Shop complex as well as the Red Mill (the location of
the former grist and saw mills) to the south of Hollis Street. Sanborn maps show that until 1934 there was
little change in the configuration of the machine shop. After Smith died in 1942, Robert and Millie Turner
purchased the property that formerly contained the machine shop complex as well as the house where
Lemuel Blake lived. The Turners razed the industrial buildings on the property ca 1947 (Figure 4-4).
Millie Turner reported that the dam on the property washed out in the mid twentieth century. While
historic 1950 topographic map shows the headrace to the grist and saw mills going under Hollis Street
(Figure 4-5), this power supply system was destroyed when Hollis Street was realigned further to the
south in 1958.
Following Millie Turners’ ownership of the parcel it was purchased by David Babbin, the current owner.
In summary the fact that Blake’s Improved Water Turbine was still manufactured and sold in 1905/06, a
time period when steam power accounted for over 89% of motive power, attests to its ongoing success.
After the company was sold to Smith, manufacturing continued in the project area until he died. After the
Turner’s razed the industrial buildings ca 1947, a flood destroyed most of the dam causing considerable
damage to the water power system mid century.
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Figure 4-3. Plan of Henry T. Blake & Son Machine Shop 1922 (Sanborn Map Co.).
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Figure 4-4. Plan of project area after the machine shop structures were razed (Sanborn Map Co. 1953).
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Figure 4-5. Detail of Pepperell on 1950 U.S.G.S. (http://docs.unh.edu/nhtopos/Pepperell7.5MA.htm).
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As the twentieth-century Sanborn maps show greater detail with regard to the streets, likely due to the
addition of water pipes under the streets, one can clearly see the pre-1958 alignment of Hollis Street, the
southern end of the pond that is adjacent to Hollis Street, and a driveway from Hollis Street that follows
the western side of the pond.
4.1.5

Interviews With Knowledgeable People

Interviews with knowledgeable people from the town included Peter Smith, Al Harris, and Freddie
Farmer. Peter Smith of the Nissitissit River Land Trust visited the project area to discuss his concerns and
provided additional information on the history. These individuals are interested in interpretive efforts at
the site and provided a wealth of information. Both Al Harris and Freddie Farmer were personally
interviewed on separate visits to the town. Discussions with each person centered on recollections of the
twentieth century reconstruction of the dam. The following narrative represents a synopsis of those
interviews. See Appendix A for Freddie Farmer’s written narrative of the reconstruction of the dam.
One night in the spring of 1954 several days of heavy rains caused the dam at Potanopa Pond in
Brookline, NH to break. As a result from 3 to 4 ft of ice traveled down the Nissitissit River, which rose
quickly taking out everything in its path including the eastern half of the old dam in the project area. The
dam was reconstructed under the supervision of the Paugus Rod and Gun Club by a group of volunteers
who worked on the dam in their spare time. The reconstruction effort, which reportedly took 2 ½ years,
began in 1956.
According to Freddie Farmer, who worked on the project, the first step in the reconstruction process was
cleaning out the debris from the dam as well as assorted bearings and other debris from three steel water
wheels that were spread over the entire area filling the raceways and pond. Farmer said that prior to the
flood the property contained a small, a medium and a large steel water wheel. It is likely that the three
steel water wheels were erected during the Smith ownership of the property. A turbine water wheel test
conducted by the U.S. Geological Survey in 1908 noted that there was a waste of the gross power of
water even by the better class of turbines as they all leaked water into the tail race. Full power capability
could only be achieved by keeping the sluice gate fully open. At about this time John Fitz manufactured
the first modern steel overshot water wheel, which according to his company, produced 1/3rd more power
than the best turbine at full gate and 2 to 3 times the power of a turbine at partial gate. This could be the
reason the Blake’s stopped producing the turbine water wheel. According to information from the Fitz
Water Wheel Company, which was in business from 1840 to 1966, their steel water wheels were
delivered in sections, the rim buckets numbered from 8 to 20 per section, the center flanges or hubs were
made of semi-steel while the bolts and rivets were made of cast semi-steel. Included in the shipment was
a tight iron water gate (www.angelfire.com?journal/pondlilymill/fitz.html#1928). As there were a
multitude of pieces of the three steel water wheels strewn across the project area according to Freddie
Farmer, the steel water wheels were likely shipped to the project area and assembled there.
Accessing the dam from the west side of the river, a local construction company donated the use of a
clamshell bulldozer to dig out the front of the dam to its base. Then a quarry in Milford, NH donated 16
trailer loads of surplus granite to use as riprap across the entire base of the dam. Local companies donated
wood, wire and cable to reinforce the concrete that was poured over the granite base. Then soil from both
sides of the river was excavated to cover the granite/concrete substructure. As a result of these efforts the
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entire dam was constructed 5 ½ feet higher with upstream base extending 20 ft from the dam. The dam
has not been breached since.
At the time that the dam was reconstructed, the pond also changed. After removing the debris from the
pond it reached a depth of from 8 to 10 ft. As the pond was no longer used to provide power to the former
grist and saw mills an overflow structure was constructed on the southwest side of the pond so that excess
water that accumulated in it could drain into the river. A former fireman, Al Harris mentioned that the fire
chief wanted to maintain the pond as it provided an accessible water source in case of a fire.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1

Conclusions

The project area has witnessed various stages of development associated with the change from a
subsistence-oriented to a market-oriented economy. As new sources of power and new means of
production led to increased industrialization, the spatial organization of the project area was transformed.
When Peleg Lawrence purchased the project area in 1752 there was a mill pond in the river. The
description of Ephraim Lawrence’s property put up for public auction ca 1810 is of interest as it noted
that the homestead and mill property contained “a convenient spot for the erecting of other mills and
water works on the Nissitissit River.” This may have been one reason why Blake and Ballard purchased
the property in 1836, the other being the property contained a grist and saw mill that could provide
income while they were starting their machine shop business. The entire Blake family proved to be
important machinists who brought prominence to the town during an important period of industrial
transformation.
While late nineteenth century maps and atlases as well as the painting by Farnsworth provide a look at the
machine shop complex, the only cartographic documentation of Blake and Ballard’s 1838 machine shop
may appear on the 1857 map of the town. Unfortunately that map does not provide sufficient detail and
the 1838 shop was likely expanded by that time. While an article on machine shops noted that when
Blake purchased the property from Lawrence an “old machine shop” was located on the canal bank near
the sluiceway (Appleton nd); no evidence of this was found in primary records.
While 1840 mortgages on the property suggest that improvements were being made, the comparison of
Lemuel’s and Gilman’s data in the 1850 and 1860 Product of Industry reports strongly suggest a period of
improvements to both businesses. The increase in motive power from one to two water wheels for
Lemuel’s business would have required alteration of the landscape in some form. These changes may
include excavating the east side of the river bank in order to divert water to a pond, the one noted in the
Farnsworth painting (Figure 3-4), in order to provide water power for Gilman’s grist and saw mills south
of Hollis Street without affecting Lemuel’s production capabilities.
Farnsworth’s painting is also of interest as it suggests an elliptical driveway into the house that first
follows the east side of the pond to the house, then goes around the north side of the pond before exiting
the property along the west side of the pond. Sanborn Fire Insurance Maps only note a driveway to the
west of the pond that leads to the machine shop complex. As Sanborn maps were originally produced to
help insurance companies assess the potential risks involved in underwriting policies
(www.sanborn.com), they would not necessarily note all landscape features, such as the water power
infrastructure associated with the machine shop complex. Copies of two undated photos of the project
area, though difficult to discern, depict a landscape quite similar to that of the Farnsworth painting (Figure
5-1). The Farnsworth painting suggests the integration of industrial and domestic landscape features in
order to provide an idyllic setting that would be in accord with the dwelling house of a prominent citizen.

Millie Turner/Blake Mill Dam Removal Project

Pepperell, Massachusetts
38

CONCLUSIONS AND RECOMMENDATIONS

Figure 5-1. Two photos of the Blake property, date unknown
(Pepperell Public Library).
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The results of the reconnaissance survey suggest six periods of alterations in the spatial organization of
the project area:






5.2

Mid to late eighteenth century location of the mill dam, mill pond and homestead
1838 machine shop constructed by Blake and Ballard
1850 to 1860 expansion of machine shop and water supply system for the grist and saw mill
Late 19th century construction of infrastructure for turbine and rotary fire pump
Early twentieth century addition of three steel water wheels, and
Ca 1956 reconstruction of dam and water power infrastructure
Recommendations

The reconnaissance survey revealed a complicated spatial organization that ultimately integrated both
industrial and domestic landscape design in order create a functional and attractive water power feature, ie
the pond that provided motive power to Gilman Blake’s grist and saw mill. Ornamental water power
features, such as the Reading Public Museum dams in Pennsylvania, have been used in the late nineteenth
century to enhance the landscape of a property (McClain et al 2008).
Even though the ca 1956 reconstruction of the dam and associated water power features have
compromised integrity of materials and workmanship in this rural cultural landscape, the project area is
considered to possess integrity of:






Location: the place where the historic property was constructed,
Design: the conscious and unconscious decisions over time about where areas of land use are
located in relationship to natural features and each other,
Setting: the physical environment within and around a property,
Feeling: the presence of physical characteristics that reflect a sense of past time and place.
Association: a direct link between a property and the events that shaped it.

The Blake Machine Shop property is significant as it is clearly tied to the industrial development of
Pepperell and is a surviving vestige of that period. It is therefore recommended to:


Install interpretive signage so that present and future members of the Pepperell community can
appreciate both the prehistory and history of this property along the Nissitissit River. Prehistoric
interpretation could discuss the importance of anadromous fish in relation to seasonal
procurement strategies of Native American peoples and relate this to the goals of the project to
restore the natural ecological functions of the river providing upstream and downstream fish
passage. While historic interpretation could begin with colonial mills, the development of this
property is more closely linked to mid to late nineteenth century industrialization and
mechanization, a topic not often discussed. As such it provides a unique opportunity to explain
how a small family business at that point in history were intricately involved with making a
difference that not only benefitted them, but also the town of Pepperell.
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APPENDIX A: Freddie Farmer’s Narrative of the Reconstruction of the Dam
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