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PROJECT SUMMARY  

 

The Franklin County Natural Resources Conservation District (FCNRCD) undertook the 

removal of the c. 1820 ï 1927 Johnsons Mill Pond Dam (Vermont State ID #9.01), located on 

Bogue Branch in Bakersfield, Franklin County, Vermont, from August 9th through August 17th, 

2021 (Figures 1 ï 5). The goal of the dam removal was to restore fish passage and natural 

sediment transport, as well as improve flood resiliency and safety. 

 

As outlined in the 2021 Memorandum of Agreement among the U.S. Army Corps of 

Engineers (Corps), the Vermont State Historic Preservation Officer (VTSHPO), and the 

FCNRCD, the Corps determined that the undertaking would have an adverse effect on the 

Johnsons Mill Dam Complex, a property eligible for listing in the National Register of Historic 

Places, by facilitating the removal of the historic dam structure. The Corps consulted with the 

VTSHPO pursuant to 36 CFR Part 800, and 33 CFR Part 325, Appendix C, the regulations 

implementing Section 106 of the NHPA, and with the FCNRCD regarding the effects of the 

undertaking on the Johnsons Mill Dam Complex. As a result of the consultation, the Corps, 

VTSHPO and FCNRCD agreed that the undertaking would be implemented in accordance with 

stipulations in order to take into account the effect of the undertaking on historic properties. One 

stipulation to be carried out included: 

 

I. DOCUMENTATION 

 

The FCNRCD shall provide a complete Historic Resource Documentation Package 

(HRDP) to the Corps and VTSHPO in accordance with the Vermont Division for Historic 

Preservationôs ñPhotographic Documentation Requirements.ò This shall include 

photographs of the dam and the overall site prior to the start of construction and during 

dewatering and demolition, and following demolition.   

 

The HRDP shall be supplemented by measured drawings or sketches of the dam showing 

overall dimensions, construction details, and any other structural features that will aid in 

the interpretation of the photographic record. The FCNRCD shall notify the Corps and 

VTSHPO that all photographic documentation and measurements have been recorded 

prior to removal of the dam. The completed HRDP shall be submitted to VDSHPO 

within 60 days of removal of the Johnsons Mill Dam. 

 

The HRDP was completed by University of Vermont Consulting Archaeology Program 

(UVM CAP) Historic Preservation Specialist Catherine Quinn. This documentation builds on a 

previous report prepared by Kate Kenny and Catherine Quinn of the UVM CAP entitled, 

Historic Resources Review and Archaeological Resources Assessment, Johnsons Mill Dam (VT 

State I.D. #9.01), Bakersfield, Franklin County, Vermont (Kenny and Quinn 2021). A detailed 

historic background on the Complex is presented in that report. A site visit was made by 

Catherine during dam removal on August 12, 2021. Photographs included in this documentation 

were taken during all UVM CAP site visits and supplemented by photographs taken during the 

dam removal/dewatering process by Stone Environmental, Inc., and, Lauren Weston, FCNRCD 

Dam Project Coordinator. 
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Figure 1. Map showing the location of the Johnsons Mill Dam, Bakersfield, Franklin County, Vermont.  



3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Map showing the location and components of the Johnsons Mill Dam Complex, Bakersfield, Franklin County, Vermont. 
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Figure 3. View of the Johnsons Mill Dam Complex, looking north. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. View of the upstream side of the Johnsons Mill Dam, looking southwest. 
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Figure 5. View of the downstream side of the Johnsons Mill Dam, looking southeast. 

 

 

This HRDP contains a physical description of the Johnsons Mill Dam, including a sketch 

plan and elevation, along with a statement of significance for the dam. Select photographs of the 

dam are presented in this write-up, with additional photographs included on a HRDP USB Flash 

Drive submitted to the VTSHPO; a numbered photograph index and sketch map keyed to the 

photographs are included in Appendix I. Appendix II contains Stone Environmentalôs 100% 

Design Plan Sheets. 
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JOHNSONS MILL DAM PHYSICAL  DESCRIPTION 

 

The Johnsons Mill Dam (VT State ID #9.01) is a low head, gravity dam, built primarily 

of concrete and founded largely on bedrock (Figures 6 ï 8) (Bolin 2020:3). The crest length is 

approximately 220 ft 7 in (67.23 m). The structural height is about 19 ft 1.5 in (6.17 m). The 

spillway crest appears to have been set at about 16 in (40.6 cm) below the top of the structure 

(Stone Environmental 2020). At normal pond level, reported to be 8 ft, this dam created an 

approximately two-acre impoundment (Bushman and Deering 2017; Haybrook 1952:40). At this 

site, river right (right) is at the north end of the dam, and river left (left) is at its south end. 

 

At the far right of the dam, a stone and earth filled wooden crib serves as an abutment. 

The visible portion of this structure measures about 16 ft (4.9 m) parallel with the stream; it 

extends about 9 ft 7 in (2.9 m) into the bank, and is about 5 ft (1.5 m) high. The whole cribwork 

is presently covered by about 1.5 ft (46 cm) of soil. However, this depth may have been greater 

when the dam was in operation and maintained. The base logs of the crib measure about 16 in 

(41 cm) in diameter, while the upper logs are in the 8 to 9 in (20 to 23 cm) diameter range. At the 

base of the crib work, on its water face, there are the remnants of four rows of planks that had 

been embedded upright in the ground and overlapped in such a way as to form a water and 

impact resistant facing (Figure 9). The planks were all about ¾ in thick and ranged from 4 to 9 in 

(10 to 23 cm) wide. The planks may have been originally about 10 ft (3 m) long to match the 

height of the right training wall; if lower, this part of the dam might have been in danger of being 

overtopped. On the left side of the crib, between it and the right training wall and its downstream 

fill, there are two rows of overlapping upright boards all about ¾ in thick and each about 7½ in 

(19 cm) wide (Figure 10). In addition, there is a thin layer of concrete between the double row of 

planks and the cobble and earth fill to the left (Figure 11). It appears that this crib section has 

been damaged and/or overtopped, possibly during Tropical Storm Irene in 2011 and/or the storm 

of October 31, 2019 (Google Earth 2020). It is possible that water coming over this point 

contributed to the washout that damaged the stone masonry wall on the right-hand bank of the 

stream, downstream of the dam. 

 

To the left of the crib work is the right training wall. This is a reinforced concrete wall 

that extends to the left about 28 ft 4 in (8.63 m). Presently, from the top of this wall down to the 

level of the sediment on the upstream side of the dam is about 10 ft 8 in (3.25 m). It is possible, 

however, that this structure may extend further down, possibly to ledge. Both the upstream and 

downstream sides of this wall are slightly battered. This wall is backed on its downstream side 

with a massive rock and earth and log fill , and probably natural bank and/or ledge at some point. 

At its highest part, this wall is 1 ft (30 cm) wide. It widens out to 2 ft 1½ in (65 cm) at about 5 ft 

11 in (1.8 m) down from the top. At this point, the wall narrows to a ócurtain likeô extension 

about 8 in (20 cm) thick on its upstream side (Figure 12). The aggregates within this concrete 

wall range from about 3 to 11 in (7.6 to 28 cm) in diameter. The wall is reinforced with plain 

round 1 in (2.54 cm) diameter bar set horizontally through the structure at 26 to 27 in (66 to 69 

cm) intervals (measured on center) and centered within the concrete mass. The reinforcement 

bars  
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Figure 6. General site plan of the Johnsons Mill Dam, Bakersfield, Franklin County, Vermont.  
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Figure 7. Plan view sketch map of the Johnsons Mill Dam, Bakersfield, Franklin County, Vermont.    
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Figure 8. Downstream elevation sketch of the Johnsons Mill Dam, Bakersfield, Franklin County, Vermont. 
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Figure 9. View of the upstream side of the Johnsons Mill Dam, looking southwest; note wooden 

crib section to the right of the concrete section. 

 

Figure 10. Close-up view of the crib work at the right abutment, looking southwest.  
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Figure 11. View of the interface between the crib section and the right training wall, looking 

south; note concrete at middle right, above planks.  
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Figure 12. Cross-section sketch of the right end of the right concrete training wall. 

Deconstruction of the dam determined that the fill behind the training wall also contained logs.  

 

extend out of the training wall to the right suggesting that there may have been a connection to a 

structure that protected the joint between the crib work and the training wall. About 19 ft (5.8 m) 

to the left from its right end, the top of the training wall steps down 1 ft 4 in (41 cm) and its top 

becomes 1 ft 4 in (41 cm) wide. This lower area of the wall may have been associated with a 

ramp on which logs taken from the pond would have been pulled up into the mill. From this step, 

the training wall extends to the left another 9 ft 4 in (2.80 m). The last 3 ft 6 in (1.06 m) of this 

structure first fronts a somewhat disorganized dry laid stone rubble masonry wall about 2 to 3 ft 

(61 to 91 cm) wide, and then the last approximately 11 in (27.9 cm) is a concrete facing that 

forms the right-hand side of the head gate / stop log channel area.  

 

The stone wall may have been part of a combination mill wall , wheel-pit, and tail race 

structure. At the dam face, the remaining section of this stone wall is about 6 ft 7.4 in (2 m) high. 

The stone wall extends downstream from the damôs water face a little off the perpendicular 4 ft 7 

in (1.40 m) to a point where there is a gap of about 10 ft 5 in (3.18 m), apparently caused by a 

washout, in it. After the gap, the stone wall continues along the right-hand side of the Branch 

about 20 ft 2 in (6.15 m) to where it meets the possible turbine pit area. This impressive section 

of stone wall stands up to 11 ft 3 in (3.43 m) high and is founded on an irregular ledge (Figure 

13). In the area exposed by the washout, at a point 13 ft 7 in (4.14 m) right of the present stream 

bank, are the remains of a crib work near the base of the stone and earth fill located downstream 

of the right training wall. On the left side of the head gate area / stop log channel there was once 

another masonry stone wall, that may have been the left side of the wheel pit / tailrace structure 

(Figure 14). This part of the structure, however, was lost in the October 2019 storm.   
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Figure 13. View of the remnants of the rubble stone masonry wall located on the right-hand 

downstream side of the dam, with an earth and rubble fill behind it, looking north northeast.    
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Figure 14. View of a section of the stone masonry wall located on the downstream right-hand 

bank of Bogue Branch, looking north with washout at right; other remnants of mill buildings can 

be seen on the top of the rise behind the stone wall and modern shed in background.  

 

 

To the left of the training wall is the head gate area of the dam (or stop log channel) 

(Figures 15 ï 18). From old dam inspection records, it is known that this dam had both a head 

gate and a low outlet gate (Spies 1975). Unfortunately, the flood of October 31, 2019, severely 

damaged the head gate section of the dam. No evidence of any headworks, trash racks, control 

gates, stop log guides, or gate hoists remain. The open channel through the dam is 5 ft 5 in (1.63 

m) wide. This opening is ñnow partially closed by a series of stop logsò and/or debris (Bolin 

2020:3). According to dam inspector Don Spies, when he visited in 1975, the damôs gates were 

open, but the ñrapid erosion of the sediments was being checked by the saw logs that had sunk in 

the pondò (Spies 1975). The concrete facings on either side of the opening were each about 11 in 

(28 cm) thick and keyed into the stone wall (right) and (possibly) into the right wing wall (left). 

This area of concrete facing extended, at least, 8 ft 4 in (100 in / 2.54 m) from the upstream side 

of the dam.  
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Figure 15. View of the head gate / penstock area of the dam, looking east southeast; note 

concrete facing on stones at right (foreground).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. View of the head gate / penstock area (stop log channel), looking east southeast.  
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Figure 17. Construction detail of the upstream side of the head gate / penstock area, looking 

northwest. 

 

Figure 18. View of sunken logs upstream of the breached head gate / penstock area, looking 

south; also note exposed metal reinforcement in the concrete.   
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The partial remains of a 3 ft (91 cm) diameter steel penstock, which was encased and/or 

covered by slabs of coarse concrete, is also present (Figures 19 and 20). The remaining section of 

this structure is partially underwater and/or is buried by debris and cannot be fully observed 

(Figure 21). It was at least 4 ft (1.2 m) to 4 ft 9 in (57 in / 1.45 m) high and ranged from about 6 

ft 9 in (81 in / 2.06 m) to 7 ft 5 in (2.26 m) wide. The penstock appears to have had a slight 

downward angle, estimated at 10-15 degrees, and it extended from the lower water face of the 

dam about 38 ft 11 in (12.29 m) downstream to what appears to be the site of a turbine pit. 

Photographs taken prior to October 31, 2019, suggest that the penstock lies, at least in part, 

within an earlier wheel pit / tailrace structure. If so, then there may be a concrete structure 

designed to adapt the rectangular opening in the dam to the circular penstock at the face of the 

dam. The concrete placed around the penstock may have supported the penstock and eliminated 

any vibration or movement in it without having to build a series of penstock supports or frames. 
 

At the potential turbine pit, located between 38 ft 11 in (12.29 m) and 40 ft 1½ in (12.23 

m) downstream from the water face of the dam at the head gate area, is a roughly ñLò shaped 5 ft 

6 in (1.67 m) tall and generally 1 ft 6 in (45.7 cm) wide (except where it tapers to meet the ledge) 

concrete wall backed up against the lower part of the natural ledge (Figure 22). It appears that the 

wall was installed to prevent undermining the ground at the base of the slightly overhanging 

ledges. The section of the concrete wall running parallel with the water was 3 ft 1 in (0.94 m) 

long and the section roughly perpendicular to the stream was 5 ft 6 in (1.67 m) long. This 

concrete wall was reinforced with hollow pipes (scrap metal) about 3 in (7.2 cm) in diameter. It 

appears that a lot of the mill structure in this area has been lost (Figure 23).  
 

To the left of the head gate area is the right wing of the dam (Figures 24 and 25). This 

section is on a slightly different angle than the structures to the right, with about a one-degree 

deflection downstream. This section extends 26 ft (7.9 m) to the left to a point where there is an 

approximately 20-degree angle in the structure (Stone Environmental 2020). The top of this 

section is 2 ft 5 in (29 in / 73.7 cm) wide and it is, minimally, 9 ft (2.7 m) wide at its base. There 

is a noticeable batter to both sides of the structure. The uppermost 1 ft 4 in (16 in / 40.6 cm) of 

this section appears to be formed of a different type of concrete and its top is slightly angled 

slightly downwards both up and downstream (Figure 26). Deconstruction of the dam confirmed 

that the low outlet was located at the base of this section, at its left end (Figures 27 and 28; see 

Figures 25 and 26). This section of the dam is generally of cyclopean concrete construction 

(Spies 1975). However, in the lower part of the right wing the percentage of medium sized 

rounded cobbles appears to be remarkably high with almost no material remaining between the 

stones. This could be an example of a construction tactic described by Arnott et. al. 2013. They 

noted: ñas dam builders experimented with Portland cement, they found that a solid mass of fresh 

concrete sometimes built up too much heat during the curing process. In order to avoid this 

problem and use less of the expensive material it was recommended that dams be constructed 

with a [stone and] lime-based mortar core and a Portland cement based outer sheathò (Arnott et. 

al. 2013:67-68). In this case, this lower section of the wall might be the stone and lime-based 

mortar core that was covered upstream and downstream by a layer of concrete about 1 ft thick 

and capped by about 72 in (6 ft / 1.83 m) of more traditional cyclopean concrete. The various 

metal reinforcements in this section of the dam appear to consist of some hollow pipes, some 

square or flat iron (possibly scrap metal), and, possibly, plain round bar placed near the surface 

and arranged both horizontally and vertically (Figure 29; see Figures 18 and 24) (Spies 1975). 
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Figure 19. View showing the encased / covered penstock and 

the rubble masonry wall that once stood to its left (to the right 

in this image), looking east southeast prior to the Halloween 

storm of 2019 (Photograph by Stone Environmental).   

 

 

Figure 20. View showing the penstock and associated concrete 

structure(s), looking west northwest from the dam prior to the 

Halloween storm of 2019 (Photograph by Stone 

Environmental).  
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Figure 21. Close up view of the surviving penstock structure located downstream of the dam, 

looking southwest.  

 

 

 

Figure 22. View of concrete wall at west end of penstock, possibly related to a turbine pit, 

looking west northwest.   
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Figure 23. Large section of fallen rubble stone wall with a thin concrete facing in the river 

downstream of the dam, looking south southeast.  

 

 

Figure 24. View of the right wing wall (foreground) and spillway (background) sections of the 

dam, looking south southeast; note high volume of rounded cobbles and the pieces of scrap metal 

reinforcement in the structure.  
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Figure 25. View of the right wing wall (at center), looking southeast; deconstruction determined 

that the low outlet was located at the base of the structure, below the two trees growing in the 

damôs face.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26. Construction detail of right end of the spillway (foreground) and right wing wall, 

looking north northeast; note different types of concrete used in different parts of the dam and 

large iron/steel D-ring attached to the top of the right wing wall, just above vertical boards. 

Deconstruction determined that the low outlet was located at the base of the structure, below the 

vertical boards.    
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Figure 27. Exposing low outlet during dam deconstruction, downstream side, looking southeast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28. View of low outlet exposed during dam deconstruction, downstream side looking 

southeast. 
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Figure 29. View of exposed metal reinforcement on the upstream side of the right wing wall, 

looking northwest.  

 

 

To the left of the right wing is the spillway section of the dam (also known as the waste 

weir or overflow weir) (Figures 30 and 31). This dam has an uncontrolled (or free overflow) type 

spillway. Due to flood damage, this section can only be estimated at about 54 ft 1 in (16.48 m) in 

length. However, the first 6 ft 10 in (2 .08 m) of this section may be intact. The top of this piece 

is 1 ft 4 in (16 in / 40.6 cm) below the top of the right wing. The uppermost 4 to 5 in (10.2 to 

12.7 cm) of it appears to be fashioned of a different type of concrete (see Figure 26). To the left 

of this short piece, the spillway section of the dam was reportedly damaged in a high-water event 

in January of 1996 (Anonymous 1997). According a 2016 dam inspection report, it ñappeared 

that about 2 ft [0.61 cm] vertical 35 ft [10.7 m] horizontalò of the crest of the spillway ñwas 

missingò (Bushman and Deering 2017). The damage now extends up to about 2 ft 6 in (30 in / 

76.2 cm) below the short intact portion.1 The spillway section was formed of cyclopean concrete 

embedded with scrap steel and plain round bar placed near the surface (Spies 1975). Flood 

damage along with ñextensive concrete erosionò has exposed some the metal reinforcing in this 

area (Bushman and Deering 2017). The damage has left about 3-5 ft (0.91-1.5 m) of the concrete 

wall standing on the bedrock in this part of the structure (Bushman and Deering 2017). Because 

the spillway section of the dam was entirely founded on bedrock, there was no need for an apron 

in this area.  

  

                                                 
1 It is possible that this 35-40 ft (10.67-12.2 m) area may have once been a primary spillway, originally 

intentionally slightly lower than the intact section noted previously, but this cannot be determined for sure at this 

time.  
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Figure 30. View of the spillway section of the dam, looking southeast. 

 

Figure 31. View of the spillway section of the dam, looking north northeast. 
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To the left of the spillway is the left wing and abutment. This part of the dam is a 90 ft 

8.6 in (27.65 m) long cobble and concrete wall that is ñsitting on and is keyed into bedrockò and 

ties into the hillside located southwards of the dam (Figures 32 ï 34) (Bushman and Deering 

2017). The first 20 ft 6 in (6.24 m) of this wall is in line with the spillway to its right. Then the 

wall deflects about 20 degrees downstream and continues for another 70 ft 3 in (21.41 m) to the 

hillside. This wall is 2 ft 5 in (29 in / 74 cm) across the top. It is nearly vertical on its upstream 

side and is slightly battered on its downstream side. The downstream face ranges from about 2 ft 

9 in (33 in / 0.84 cm) to 7 ft 3 in (87 in / 2.21 cm) high depending on the height of the ledge. The 

upstream face is mostly about 2 ft (61 cm) above the ground surface and / or impounded 

sediments. The base width of this structure is 3 ft (36 in / 91 cm) or greater, depending on its 

height at any given point.  

 

 

 

 

Figure 32. View of the left wing of the dam, looking northeast; note ledge exposures on the 

downstream side (left). 
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Figure 33. View of the upstream side of the left wing and abutment section of the dam, looking 

west southwest; structure ties into the hillside to the left.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34. Construction detail of the left wing, looking northwest.   
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JOHNSONS MILL DAM DE CONSTRUCTION / BANK RESTORATION  

 

 Deconstruction of the Johnsons Mill Dam confirmed several observations and 

speculations about the structure made based on research and during initial site visits (Figures 35 

ï 37). As noted earlier, deconstruction determined that the low outlet to the dam was positioned 

at the base of the right wing wall, adjacent to the beginning of the spillway section (Figure 38, 

see Figures 19 and 26 ï 28). Board remnants that appeared to be associated with the outlet 

opening were observed at the upstream end of the structure, but not at the downstream end, 

though a large amount of collapsed dam debris had accumulated at the downstream end (Figures 

39 and 40). No remains of operation mechanisms associated with the low outlet were noted. An 

iron rod could be seen running across the top of the structure in the interior of the outlet at the 

downstream end (Figure 41). The deconstruction of the right wing also confirmed the various 

metal reinforcement utilized in construction of this section of the dam; it appeared to be mostly 

scrap metal (Figures 42 ï 45). 

 

Removal of the right concrete training wall revealed an artificial embankment composed 

of logs and an extensive amount of fill (Figures 46 and 47). This constructed bank likely 

represents a repair to the natural embankment after damage from one of the many storm / 

flooding episodes that have occurred at this location. 

 

 Exposure of the penstock structure during the deconstruction of the Johnsons Mill Dam 

confirmed its extensive concrete encasement, which, as noted earlier, may have supported the 

metal penstock rather than building a series of supports or frames (Figures 48 and 49). What 

appear to be stop logs at the east / dam end of the penstock structure were also exposed during 

removal of the dam. The logs were likely placed in the opening when the penstock was no longer 

utilized (Figure 50). 
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Figure 35. View of deconstruction of the north end of the Johnsons Mill Dam, looking north. 
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Figure 36. View of deconstruction of the central section of the Johnsons Mill Dam, looking 

southeast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37. View of deconstruction of the south end of the Johnsons Mill Dam, looking southeast. 
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Figure 38. View of the right wing wall (downstream side) prior to deconstruction with the 

confirmed location of the low outlet added, looking southeast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39. View of the low outlet (downstream side) exposed in right wing wall during dam 

deconstruction, looking southeast. 

  






































