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Figure 1 Annotated photo of Project area looking from southeast (GSE 2014). 

 

 
Figure 2 Primary spillway of Millie Turner Dam (Source: DER). 
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Figure 3 Looking upstream to impoundment from Turner Dam (GSE 2014). 

 
Figure 4 Looking up raceway to east auxiliary spillway (GSE 2014).

 
Figure 5 View of headpond with east auxiliary spillway in background (Stantec 2010). 
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Figure 6 Looking upstream from Hollis Street Bridge to Turner Dam (GSE 2014). 

 
Figure 7 Looking upstream at backwatered Nissitissit approximately 2,800 ln. ft. upstream of dam (GSE 2014). 

 

Figure 8 Looking northwest from parking lot across pond to Turner Dam (GSE 2014). 
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Figure 9 Comparison of Existing vs. Proposed 100-yr Floodplain under the Proposed Action (GSE 2014). 
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Figure 10 Existing wetland boundaries within Project vicinity (GSE 2014). 
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Figure 11Anticipated wetland boundary from implementation of the Proposed Action (GSE 2014). 
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Habitat Management Plan for Freshwater Mussels and the Millie Turner Dam 
Removal, Pepperell, MA 

Background: 

The Millie Turner Dam in Pepperell, Massachusetts is proposed for removal in efforts to restore fish 
passage and habitat connectivity along the Nissitissit River.  The Massachusetts Division of Fisheries and 
Wildlife (MDFW) is an abutting landowner on the project area and a partner in the restoration effort.  The 
project area includes habitat of species of freshwater mussels protected under the Massachusetts 
Endangered Species Act (MESA).  The Natural Heritage and Endangered Species Program (NHESP) of 
MDFW is the regulatory and management agency for species protected under MESA, and will be 
implementing onsite protective measures to manage potential risks to MESA listed mussels in the project 
area.      

Task 1:  Survey of Mussel Distribution in Nissitissit River 

 Preliminary searches of 1.4 km river upstream of the Millie Turner Dam to a point beyond the 
influence of the dam impoundment were conducted in September 2013 and September 2014 by 
MDFW Staff under the supervision of NHESP Aquatic Ecologist. 

 Preliminary searches of 2 km of river downstream of the Millie Turner Dam to the confluence of 
the Nashua River were conducted between August 2014 and July 2015. 

 All suitable habitats for Alasmidonta varicosa, Alasmidonta undulata, Margaritifera margaritifera, 

and Strophitus undulatus, (i.e. “Target Species”) were searched visually using a combination of 
snorkel and view buckets. 

 Coordinates of each mussel occurrence were mapped and the surrounding reaches (up to 100 m) 
were identified as targets for semi-quantitative census, and semi-quantitative sampling using the 
random placement of 1 m2 quadrats covering 1.5% of the stream bed.   

o Semi-quantitaitve Census:  Each reach was sampled using view buckets and snorkeling by a 
team of 1-4 observers.  Locations of each individual of the Target Species were marked with 
a surveyor’s flag.  Upon completion of the census, a 1 m2 quadrat was placed on the substrate 
centered on the target mussel.  The quadrat was thoroughly searched both visually and tactile 
for additional mussels.  One quarter of the quadrat was randomly chosen for excavation to 10 
cm, and all sediments were sifted through a 6 mm mesh screen.  Mussels were identified to 
species, measured (shell length and height), and given a shell condition score (1 through 5, 
where 1 = minimal erosion, 5 = highly eroded).  All individuals of the Target Species were 
tagged with a plastic, individually numbered tag (Floy-tag; 3 x 5 mm), mounted with 
cyanoacrylate cement.  Total area covered by quadrats is variable depending on the number 
of Target Species individuals found in the timed census. Mussels were held in the water in a 
mesh bag to minimize exposure and stress prior to and after processing. Once the all mussels 
in the quadrat were processed, mussels were returned to the sediment and bedded anteriorly 
into the substrate, posterior end up. 

o Semi-quantitative Sampling: Following the Semi-quantitative census, each 100 m reach was 
divided into five 20 m sections, and a single cross-stream transect was randomly placed 
within each section.  Along each transect, three 1 m2 quadrats were randomly placed and 
searched using tactile and visual searching. If a randomly placed quadrat overlapped the 
location of a quadrat from the Semi-quantitative Census, the location of the randomly placed 
quadrat was adjusted 1 m in either direction and this was noted in the final analysis.   One 
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0.25 m2 of the quadrat was excavated to 10 cm and all sediments were sifted through a 6 mm 
mesh screen.   All targeted mussels were measured and tagged as above.  Mussels were held 
in the water in a mesh bag to minimize exposure and stress prior to and after processing. 
Once the all mussels in the quadrat were processed, mussels were returned to the sediment 
and bedded anteriorly into the substrate, posterior end up. 

 This approach of double sampling incorporates an increased detection probability at finding rare 
species, while still utilizing a random distribution of samples for excavation.  Relative abundance of 
targeted and common species (Catch per Unit Effort) will be calculated from Census counts. Final 
species densities will be calculated from counts of targeted species from quadrats placed during the 
Census and random Sampling Efforts. 

 During 2014 Census and Sampling efforts, no animals were translocated.  Each site will be revisited 
and Census and Sampling efforts will be repeated once during May – July 2015.  Excavated area 
during May-July 2015 efforts will increase in size to 1 m2 to incorporate subsurface sampling area 
of greater than 1.5% of the total substrate within each sample reach.  

Task 2:  Selection of Translocation Sites  

 Translocation sites (i.e. where animals will be moved to) will be chosen in May 2015, in areas 
greater than 1.5 km upstream from the Millie Turner Dam, and upstream of the extent of the 
impoundment. 

 Sites will be chosen using preliminary searches to define similar suitable habitat, or reaches where 
the targeted species is documented.   

 A control site, consisting of similar habitat to the translocation site will be selected from the same 
reach, and within 500 m of the translocation site.  The site will be monitored at the same schedule 
as the translocation site, and useful in comparison of any effects of translocation on the resident 
mussels. 

 Prior to translocation efforts, translocation and control sites will be surveyed using the same Semi-
quantitative Census and Sampling approach as donor sites.  All individuals of targeted mussel 
species native to the Translocation site will be assessed, tagged and returned to their original 
location in the same manner as their translocated counterparts.   

Task 3: Translocation of Targeted Mussel Species 

 Targeted mussel species will be translocated during two phases.  First, during the semi-quantitative 
census and sampling events in May-July 2015. Second, mussels found within the drawdown zone 
of the impoundment during dam removal. 

 Mussels found during 2015 sampling events in the targeted survey reaches will be translocated to 
the designated translocation site upon completion of that site, or the end of the work day. 

 Prior to the initiation of dam removal, areas of suitable habitat outside of the designated survey 
reaches will be searched again for any additional targeted mussels. If found, individuals will be 
tagged (as above) and translocated to the designated translocation site. 

 During the dam removal and associated impoundment drawdown, volunteers and MA DFW staff 
will walk the banks of the river and visually search for mussels in the dewatered area, retreating to 
deeper water, and for targeted mussels within the wetted stream channel.  All mussels will be 
collected and identified to species by a MA DFW biologist.  The common and abundant Eastern 
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Elliptio (Elliptio complanata) may be replaced back into the wetted stream channel in the affected 
reach, rather than translocated upstream.  All individuals of four targeted species will be tagged, 
measured and translocated to the designated translocation site.   

 To minimize stress from translocation, all mussels will be held in mesh bags in the stream, coolers 
of stream water, or wrapped in wet towels in the shade, and held for no longer than 6 hours prior to 
translocation.     

Task 4:  Monitoring of Translocated Mussels 

 Translocation and control sites will be monitored once within 30 days of the translocation using a 
semi-quantitative Census approach.  No excavation will be conducted.  If mussels appear to be in 
distress or the habitat patch appears to be unstable or unsuitable, mussels may be moved to another 
location or temporary refugium. 

 Translocation and control sites will be monitored once in the calendar year following translocation 
and dam removal and again 3-5 years following dam removal. Surveys and monitoring will be 
conducted using the same 2-part methodology that was used in the initial surveys. 

 Translocation and control sites will be incorporated into the long-term monitoring schedule of the 
MA DFW mussel program.  Survey methods and periodicity are subject to change depending on the 
availability of resources and adaptive management as new methods and/or technologies are 
developed.   Activities within and along the Nissitissit may also necessitate shifting of methods or 
periodicity to ensure maximum survival of translocated individuals. 

 Data Reporting and Consistency with Previous Habitat Management Plans: 

 The methods described here are consistent with, but exceed, those required by MA NHESP when 
appropriate for projects leading to Habitat Management Exemptions or Conservation Management 
Permits, and meet the Program's standards for surveys and translocations of freshwater mussels 
listed under the Massachusetts Endangered Species Act (MESA).   

 All data collected will be submitted to NHESP databases, and reports will be submitted for internal 
review and used to inform conservation and management planning of the Division.   

 



EFH Data Notice: Essential Fish Habitat (EFH) is defined by textual descriptions contained in the
fishery management plans developed by the regional Fishery Management Councils. In most cases
mapping data can not fully represent the complexity of the habitats that make up EFH. This report
should be used for general interest queries only and should not be interpreted as a definitive
evaluation of EFH at this location. A location-specific evaluation of EFH for any official purposes must
be performed by a regional expert. Please refer to the following links for the appropriate regional
resources.

Query Results
Map Scale = 1:72,224

Degrees, Minutes, Seconds: Latitude = 42º40'8" N, Longitude = 72º25'27" W
Decimal Degrees: Latitude = 42.67, Longitude = -71.58

The query location intersects with spatial data representing EFH and/or HAPCs for the following
species/management units.

HAPCs
No Habitat Areas of Particular Concern (HAPC) were identified at the report location.

EFH Areas Protected from Fishing
No EFH Areas Protected from Fishing (EFHA) were identified at the report location.
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From: NOAA National Marine Fisheries Service Habitat Mapper (http://www.habitat.noaa.gov/protection/efh/efhmapper/index.html

wbennett
Typewritten Text

wbennett
Typewritten Text



 

 

 

 

 

 

 

APPENDIX C 

 
Section 106 Consultation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











August 11, 2014 

Barbara Donohue 
51 Warwick Road 

The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 

Massachusetts Historical Commission 

West Newton, MA 02465 

RE: Millie Turner/ Blake Mill Dam Removal, Nissitissit River, Hollis Street, Pepperell, MA. 
MHC # RC.52467. 

Dear Barbara: 

Staff of the Massachusetts Historical Commission have reviewed the draft technical report, Archaeological 
Reconnaissance Survey at the Millie Turner/Blake A1ill Dam Removal Project, Pepperell, Massachusetts, for 
the project referenced above. 

Please submit two copies of the final technical report that incorporate final archaeological site avoidance and 
protection plans for the Blake Machine Shop site, and a CD with the technical report abstract and 
bibliographic information, to the MHC so that the results of the survey can be incorporated into the MHC's 
Inventory. 

These comments are offered to assist in compliance with Section 106 ofthe National Historic Preservation 
Act of 1966, as amended (36 CPR 800), the Secretary of Interior's Standards and Guidelines for Archeology 
and Historic Preservation (48 Fed. Reg. 190(1983)), and Massachusetts General Laws, Chapter 9, Sections 
26A-27C (950 CMR 70). If you have any questions or need further information, please contact Jonathan K. 
Patton of my staff. 

Sincerely, 

~~~ 
Brona Simon 
State Historic Preservation Officer 
pxecutive Director 
State Archaeologist 
Massachusetts Historical Commission 

xc: Alex Hackman, Division of Ecological Restoration, MA DFG 
Karen Kirk Adams, USACOE-New England District 
Kate Atwood, USACOE-New England District 

220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 • Fax: (617) 727-5128 

www.sec.state.ma.us/mhc 



August 11, 2014 

Karen Kirk Adams 
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The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 

Massachusetts Historical Commission 

Chief, Permits and Enforcement Branch 
US Army Corps of Engineers 
New England D-istrict 
696 Virginia Road 
Concord, MA 01742-2751 

RE: Millie Turner/ Blake Mill Dam Removal, Nissitissit River, Hollis Street, Pepperell, MA. 
MHC # RC.52467. EEA # 15209. 

Dear Ms. Adams: 

Staff of the Massachusetts Historical Commission (MHC) have reviewed the draft technical report, 
Archaeological Reconnaissance Survey at the Millie Turner/Blake Mill Dam Removal Project, Pepperell, 
Massachusetts, received July 30, 2014, for the project referenced above. The MHC has also received the 
Environmental Notification Form (ENF) for the project. 

The project requires review and permitting by the US Army Corps of Engineers. MHC will review the 
project under Section 106 of the National Historic Preservation Act of 1966, as amended (36 CFR 800) and 
looks forward to consultation and a determination of effect by the Corps for the project. 

Results of the archaeological reconnaissance survey identified multiple historic archaeological features 
associated with the 19th century Blake's Machine Shop Complex. These historic archaeological reso~rces 
retain integrity within a 19th century historic industrial and rural landscape at this location, important to the 
development of Pepperell during the Industrial Revolution period and therefore in MHC's staff opinion, are 
eligible under Criteria A and D at the local level of significance. However, the MHC Form F completed for 
!he Millie Turner/Blake Dam indicates that the existing dam is a reconstruction circa 1956, constructed by 
members of the Paugus Rod & Gun Club after the former dam was washed out in 1954. Since the dam was 
never used as a power source for industrial use, it is the MHC' s opinion that the dam is noncontributing to 
the Blake Machine Shop Complex. 

The technical report includes multiple recommendations for historic archaeological site avoidance and 
protection measures and additional identification and interpretation efforts (pp. 63 and 64) for the project. 
The MHC recommends that the placement and content of proposed interpretive panels for the Blake Machine 
Shop Complex be done in consultation with the Pepperell Historical Commission. Evaluation of the upstream 
mill pond for archaeological sensitivity after dam removal should be conducted in consultation with the 
MHC and the Massachusetts Board of Underwater Archaeological Resources (MBUAR). 

220 Morrissey Boulevard, Boston, Massachusetts 02125 
(617) 727-8470 • Fax: (617) 727-5128 

www. sec. state .rna. us/mhc 



Information included in ENF Dam Removal Plan #4 indicates that the dam removal has been designed to 
avoid and minimize impact to extant historic features on the property and will include only full vertical 
removal of the existing dam structure with preservation of the abutments. Heavy equipment access is 
proposed along a temporary graveVgeotextile access road from the existing parking lot. 

The MHC requests that a written archaeological site avoidance and protection plan be developed and 
implemented for the project that incorporates the management recommendations noted in Section 5.2 
Recommendations (pp. 63, 64) of the technical report, information included in ENF Dam Removal Plan #4 
and technical report Figure 5-9 (pg. 62). The draft avoidance and protection plan should be submitted to the 
MHC and the Corps for review and comment. 

In the MHC's opinion the Corps could make a determination of"no adverse effect" (36 CFR 800.5(b); 950 
CMR 71.07(2)(b)(2)) for the project as proposed, on the condition that a final archaeological site avoidance 
and protection plan for the Blake Machine Shop Complex, that incorporates the MHC and Corps' comments 
on the draft plan, is implemented for the project as proposed. 

The MHC looks- forward to reviewing the information requested above, and to consultation to avoid adverse 
effects to significant historic and archaeological resources. 

These comments are offered to assist in compliance with Section 106 of the National Historic Preservation 
Act of 1966, as amended (36 CFR 800), M.G.L. c. 9, ss. 26-27C (950 CMR 70-71), MEPA (301 CMR 11) 
and 301 CMR 2. If you have any questions or require additional information, please contact Jonathan K. 
Patton at this office. 

Sincerely, 

~j~ 
Brona Simon , 
State Historic Preservation Officer 
Executive Director 
State Archaeologist 
Massachusetts Historical Commission 

xc: Alex Hackman, Division of Ecological Restoration, MA DFG 
Kate Atwood, USACOE-New England District 
Bettina Washington, Wampanoag Tribe of Gay Head (Aquinnah) 
Ramona Peters, Mashpee Wampanoag Tribe 
Maeve Vallely Bartlett, EEA, Attn: Holly Johnson, MEPA Unit 
DEP- CERO, Waterways 
Victor Mastone, MBUAR 
Pepperell Historical Commission 
Barbara Donohue 
Jill Griffiths, Gomez and Sullivan Engineers, PC 
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Feature ID* Name Date Comments/Association

EF1 Paved drive Late 19th - 20th C Asphalt drive appears to have been created for access to gravel parking area

EF2 Gravel parking area 20th C Hard-packed gravel; created for visitors

EF3 Pond Mid 19th C Mill pond created to power grist and saw mills to the south of Hollis Street. Features of the
pond modified during ca 1956 reconstruction.

EF4 1’ diameter culvert Mid 19th C Diversionary mill race to convey water from Moat 2 (F11) in river to the pond (EF3)

EF5 Earthen dam Mid 19th C Created to hold Moat 2 (F11); previously land by edge of river, may be location of 1838
machine shop due to identification of bricks (F10)

EF6 East auxiliary spillway/
cement covered
head race gate

Mid-late 19th C Associated with expansion of machine shop and may reflect infrastructure needed for the
turbine  as well as the rotary fire pump; likely location of one the steel water wheels as
sluiceway was filled with steel bearings ca 1956.

EF7 West auxiliary spillway Early to mid 19th C Possibly associated with 1838 machine shop; waste gate; reconstructed ca 1956

EF8 Stone channels 19th C Raceways likely associated with 2 periods of development for the  machine shop; also
may have been location of one of the steel water wheels; stone channels cleaned out and
reconstruction ca 1956

EF9a, b Stone abutments Mid 18th-19 C Possibly associated with stone abutments of eighteenth century dam across the Nissitissit
River; abutment on east side of the river (EF9a) affected by reconstruction ca 1956;
abutment on west side of the river (EF9b) does not appear to have been subjected to
reconstruction ca 1956.

EF10 Stone masonry
primary spillway

Mid 18th C location Likely the location of the 18th century dam; the eastern section destroyed 1954; entire
dam rebuilt ca 1956.

EF11 Tributary 18th C Flows from spring easterly to river; appears to have no association with former mill
activities

EF12 Stone Wall 18th-19th C ? Appears as extension of stone abutment (EF9b), possibly property boundary wall.

F1a, b, c Wooden fence 19th C Define external property boundaries by historic Hollis Street and internal property features
(pond).

F2 Marker 19th C Granite highway/road marker associated with historic Hollis Street.

F3 Culvert 20th C Created after Hollis Street realigned 1958.

F4a, b Flume/end of tailrace Late 19th century Likely associated with location of turbine, also rotary fire pump; 4a location of flume (for
penstock?) and 4b end of tailrace; both likely reconstructed ca 1956.

F5 Retaining wall Mid – late 19th C For driveway to machine shop complex according to Sanborn, for exit driveway according
to Farnsworth.

F6 Driveway Mid-late 19th C Driveway to machine shop complex according to Sanborn, exit driveway according to
Farnsworth.

F7 Historic Hollis Road 18th C Location prior to 1958 realignment.

F8a, b, c, d Head race gate to pond
then overflow to river

Mid 19th C 8a and
8b;
ca 1956 8c and 8d

F8a is head race gate for  diversionary mill race that enters pond (8b) millrace associated
with construction of  the pond to provide water power to grist and saw mills to the south of
Hollis Street; then 8a reconstructed ca 1956; 8c and 8d constructed ca 1956 as overflow
for pond.

F9 Building foundation Mid-late 19th C Continues off northwest end of retaining wall (F5), Farnsworth painting suggests that the
machine shop abutted the retaining wall.

F10 Bricks Ca 1838? Possibly associated with Blake and Ballard’s 1838 Machine Shop.

F10 Moat 2 Mid to late 19th C Associated with the creation of the pond to provide water power to saw and grist mills.

F11 Stone foundation Mid to late 19th C The location of a shed and then garage in Sanborn maps.

F12 Ferrous strap bolted to rocks 20th C Odd feature, likely associated with ca 1956 repair of the dam.

F13 Rock formation Ca 1956 Holding area for rocks/other materials associated with ca 1956 repair of the dam according
to Freddie Farmer.
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