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PROJECT SUMMARY

The Franklin Count§atural Resources Conservation DistrECENRCD) undertookhe
removal of the c. 1871 1927 JohnsonMlill Pond Dam (Vermonttate ID#9.01), located on
Bogue Branclin Bakersfield Franklin County, Vermont, fromfugust 9" throughAugust 17",
2021 (Figures 1i 5). The goal of the dam removal waséstore fish passage and natural
sediment transpqaras well as improve flood resiliency and safety

As outlined in the 202Memorandum of Agreement among the LABny Corps of
Engineers (Corpsjhe Vermont State Historic Preservation Office¢TSHPO) and the
FCNRCD, the Corps determined that the undertakirogild havean adverse effect on the
Johnsons Mill Dam Complex, a property eligible for listing in the National Register of Historic
Places, by fatitating the removkof the historic dam structure. The Cogunsulted with the
VTSHPO pursuant to 36 CFR Part 800, and 33 CFR Part 325, Appendix C, the regulations
implementing Section 106 of the NHPA, anidh the FCNRCD regarding the effects of the
undertaking on the Johnsons Mill Dam Complé&s a result of the consultation, the Corps,
VTSHPO and FCNRCD agreed thhe undertakingvould be implemented in accordance with
stipulations in order to take into account the effect of the undertaking onhstoperties. One
stipulation to be carried out included:

. DOCUMENTATION

The FCNRCD shall provide a complete Historic Resource Documentation Package

(HRDP) to the Corps and VTSHH®accordance with the Vermont Division for Historic
Preservationbés fAPhotographic Documentati on
photographs of the dam and the overall site prior to the start of construction and during
dewatering and demolition, and f@lting 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 FCRRIGall 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.

TheHRDPwas completé by University of Vermont Consulting Archaeology Program
(UVM CAP) Historic Preserw#on Specialist Catherine Quinfihis documentation builds on a
previous report prepared by Kate Kenny and Catherine Quiitire UVM CAP entitled,
Historic ResourceReview and Archaeological Resources Assessment, Johnsons Mill Dam (VT
State 1.D. #9.01), Bakersfield, Franklin County, Vern{&®@nny and Quinr2021). A detailed
historic background on the Complex is presented in that refosite visit was maddy
Catheine duringdamremovalon August 12, 2021Photographgcluded in this documentation
were taken duringll UVM CAP site visitsand supplemented by photographs tattenng the
dam removadtlewateringorocesdy Stone Environmental, Inand Lauren Westn, FONRCD
Dam Project Coordinator
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Figure2. Map showing the locatioand componentsf the Johnsons Mill Dam Complex, Bakersfield, Franklin County, Vermont.




Figure3. View of the Johnsons Mill Dém Complex, lookingrth
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Figure4. View of the upstream side of the Johnsons Mill Dam, looking southwest
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Figure5. View of thedownstreanside 6f he Johnsons Mill Dam,

ThisHRDP contains a physical description of the Johnsons Mill Dam, including a sketch
plan and elevation, along with a statementighigsicance for the dam. Select photographs of the
dam argpresentedn this writeup, with additional photograplscludedon a HRDP USB Flash
Drive submitted to th&/ TSHPQ, a numbered photograph index and sketch map keyed to the
photographs are included in Appendil®0% . Appen
DesignPlan Sheets



JOHNSONS MILL DAM PHYSICAL DESCRIPTION

The Johnsons Mill Dar(W T State ID #9.01js alow head gravity dam, built primarily
of concrete antbunded largly on bedrockKigures6i 8) (Bolin 2020:3). The crest length
approximatel\220ft 7 in (67.23 m).The structuraheightis about 19 ftL.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 20200t normal pond leveleported to b@ ft, thisdamcreated &
approximately tweacre impoundmer({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 darra stone and earth filled wden 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 i in (2.9 m) into the bankand is about 5 ft (1.5 m) higlthe whole cribwork
is presently covered by abaubft (46 cm) of soil However, this depth may have been greater
when the dam was in operation and maintaifié@. 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) diameteAtaihge.
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 (Figu8. The planks were all about % indk and ranged from 4 to 9 in
(10 to 23 cm) wideThe planks may have been originally about 10 ft (3 m) long to match the
height of the right &ining wall; iflower, this part of the dam might have been in danger of being
overtoppedOn the left side oftte crib, between it and the right training wall and its downstream
fill, there are two rows of overlapping upright boards all about %z in thick and each about 7%z in
(19 cm) wide (Figurd.0). In addition, there is a thin layer of concrete between the doowef
planks and the cobble and earth fill to the IBfg(re11). 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)s possiblehat water coming over this point
contributed to the washout that damaged the stone masonry wall on tHeanghbank of the
stream downstream of the dam.

To the left of the crib work is theght training wall This is a reinforced concrete wall
thatextends to the left about 28 ft 4 in (8.63 Pdesentlyfrom the top of this wall down to the
level of the sedimerdn theupstreanside of thedam is about 10 ft 8 in (3.25 ni).is possible,
however, that this structure may extend further down, plysi ledge Both the upstream and
downstreamides of this wallareslightly batteredThis wall is backed on its downstream side
with amassiveock and eartland lodfill , and probably natural bank and/or le@gsome point.
At its highest part, thisvall is 1 ft (30 cm) widelt widens out to 2 ft 1% in (65 cm) at about 5 ft
11 in (1.8 m) down from the topt thispoint t he wal |l narrows to a Oc
about 8 in (20 cm) thickn its upstream sid@&igurel?). The aggregates within thconcrete
wall range from about 3 to 11 in (7.6 to 28 cm) in diameter. The wainforced with plain
round 1 in (2.54 cmdliameter bar set horizontally through the structure &b 26 in (66to 69
cm) intervalgmeasurean center) and centered witlthe concrete mass. The reinforcement
bars
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Figure9. View of the upstream sedof the Johnsons Mill Dam, looking southwegtte wooden
crib section to the right of the concrete section.

Figurel0. Closeup view ofthe crib work at the right abutment, looking southwest.
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Figurell 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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Figurel2. Crosssection sketch of the right end of the rigbtcreteraining 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 hava lbeanection to a
structure that protected the joint between the crib work and the training wall. About 19 f) (5.8 m
to theleft fromits right end, the top of the training wall steps down 1 ft 4 in (41 cm) and its top
becomed ft 4 in (41 cm) wideThis lower areaof the wall may have beassociated with a

rampon whichlogstaken fom the pond would have bepulled up into the mill. Fromthis step
thetrainingwall extends to the left another 9 ft 4 in (2.8 irhe last 3 ft 6 in (1.06 m) of this
structure first fronts a somewhat disorganized dry laid stone rubble masonry wall &8t 2

(61 to 91 cm) wideard thenthelastapproximatelyll in (27.9 cm) is a concrete facing that

forms the righthand side of thbead gaté stop log channedrea

The stone wall may have bepart of acombinatiormill wall, wheelpit, 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 exXxtends do w lttke off the perperfdicutand ftt7 h e
in (1.40 m) to a point where there is a gap of about 10 ft 5 in (3.18pmdyently caused by a
washout, in it. After the gap, the stone wall continues along thehagid side of the Branch
about 20 ft 2 in (6.15 ntp where it meets the possible turbine pit area. This impressive section
of stone wall standsp to11 ft 3 in (3.43 m) high and is founded on an irregular |€&ggire
13). In the area exposed by the washoug point 13 ft 7 in(4.14 m) right of the gesent stream
bank, are the remains of a crib work ntteg base of the stone and earthléilated downstream
of the right training wallOn the left side of the head gate area / stop log channel there was once
another masonry stone wall, that may hagerbthe left side of the wheel pit / tailrace structure
(Figurel4). This part of the structure, however, was lost in the October 2019 storm.
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Figure13. View of the remnants of the rubble stanasonry wall located on the righaind
downstream side of the dam, with an earth and rubble fill behilwbking north northeast.
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Figurel4. View of a section of thetone masonrwall located on the downstream rigteind
bank of Bogue Brancghookingnorth 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 whis the head gate area of the dam (or stop log channel)
(Figures 15 18). From old dam inspection records, it is known that this dam had both a head
gate and a low outlet gate (Spies 19 nfortunately, the flood of October 31, 2019, severely
damagedhe head gate sectiafithe damNo evidence of any headworks, trash racks, control
gates, stop log guides, or gate hoists remidie.open channel through the damis 5 ft 5 in (1.63
m)wideeThi s opening i s fAnow part amdbridgbrigBdinosed by :
2020:3) According todam inspector DoBpies when he visited in 197%e dan@s gates were
openbutt he #Arapid erosion of the sedi mesubkin was b
the pondo Th&qncets facings7 éther side of the openingereeach about 11 in
(28 cm) thickand 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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Figurel5. View of theheadgate/ penstoclarea of the dam, looking east southgaste
concrete facing on stones at right (foreground).

Figurel6. View of the headjate / penstock areat@p log channel), looking east southeast
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Figurel7. Corstruction detail of thepstream side of the hegdte/ penstoclarea, looking
northwest.

SeNE
e 2%
Figurel8. View of sunken logsipstream of the breached head gatenstoclarea, 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 slabsf@oarse concrete, is also present (Figa®and20). The remaining section of
this structure is partially underwater and/obisied by debrisind cannot b&ully observed
(Figure2l). It was at least 4 ft (1.2 m)to 4 ft 9 in (57 in / 1.45 m) lagdranged fromabout 6
ft9in (81in/2.06 m)to 7 ft 5in (2.26 m) widEhe penstock appears to hdnaa aslight
downward angle, estimated at-16 degreesand it extended from tHewer waterface of the
damabout 38 ft 11 in (12.29 ndownstreantio what appears to be the site of a turbine pit.
Photographs taken prior to October 31, 2@&L@gesthat the penstock lies, at least in part,
within an earliemwhed pit / tailrace structure. If so, then there niseyaconcretestructure
designed to adaptémectangulaopeningin the dam to theircular penstoclat the face of the
dam. The concrete placed around the penstock may have supported the penstbokreata
any vibration or movement in it without having to build a serigseoistock suppasbor frames

At the potentialturbine pit locatedbetweer38 ft 11 in (12.29 mand40 ft 1% in (12.23
m) downstream from the water face of the dam at the head gatessareaughly@ L0 s haped 5
6 in (1.67 m) tall and generally 1 ft 6 in (45.7 cm) widrcept where it tapers to meet the ledge)
concrete wall backed wggainst théower part of the natural ledg€igure2?). 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 walinningparallelwith the water was 3 ft 1 in (0.94 m)
long and the sectiomughlyperpendiculato the streamvas 5 ft 6 in (1.67 m) lond-his
concrete wall was reinforced with hollow pip@esrap metalapbout 3 in (7.Z2m) in diameterlt
appears that a lot of the mill structure in this area has been lost (ERjure

To the left of the head gate area is the right wing of the &#gures24 and25). This
sectionis on a slightly different angle than the structurethéoright,with about a onalegree
deflection downstreanT.his section extends 26 ft (7.9 m) to the left to a point where there is an
approximately 2@legree angle in the structure (Stone Environmental 202@)top of this
sectionis 2 ft 5in (29 in /377 cm) wide and it is, minimally, 9 ft (2.7 m) wide at its ba3eere
is a noticeable batter to both sides of the strucitre.uppermost 1 ft 4 in (16 in / 40cm)of
this section appears to be fornafdh different type of concrete aitd topis slightly angled
slightly downwards both up and doviream(Figure26). Deconstruction of the daoonfirmed
thatthelow outletwaslocated at the base of this section, atéfsénd(Figures 27 and 2&ee
Figures 25 and 26This section of the dam generallyof cyclopean concrete construction
(Spies 1975)However,in thelower part of theight wing the percentage of medium sized
rounded cobbkeappearso be remarkably high with almost no material remaining between the
stones. This could be an exalm of a construction tactic described by Arnott et. al. 2013. They
notediias dam buil ders experimented with Portl anc
concrete sometimes built up too much heat during the curing pracesder to avoid this
problem and use less of the expensive material it was recommended that dams be constructed
with a[stone and]ime-based mortar core and a Portland cement based outen sifgaitt et.
al. 201367-68). In this case, this lower section of the wall migktthe stone and lirieased
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 cyclopmasreteThe various
metal reinforcements in this section bétdam appedo consisf somehollow pipes,some
square or flairon (possiblyscrapmeta), and possibly plain round baplaced near the surface
and arranged both horizontally and vertically (Fige@esee Figured8 and24) (Spies 1975).

17



Figure19. View showing the encasdgdcoveredpenstock and Figure20. View showing he penstock and associated concrete

therubblemasonry wall that once stood to its I¢fi the right structure(s), looking west northwest from the dam prior to the
in this image), looking east southeast prior to the Halloween Halloween torm of 2019Photaraph by Stone
storm of 2019(Photograph by Stone Environmental). Environmental).
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Figure2l. Close up view of the surviving penstock structure located downstream of the dam,
looking southwest.

Figure22. View of concrete walat west end of penstogiossibly relagd to a turbine pit,
looking west northwest.
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Figure23. Large section of fallen rubble stone wall with a thin concrete facing in the river
downstream of the dam, looking south southeast.

Figure24. View of the right wingwall (foreground)and spillway(background) sections of the
dam lookingsouth southeast; note high volume of rounded cobbles and the pieces of scrap metal
reinforcement in the structure.
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Figure25. View of the right wing wall (at center), looking southedsizonstruction determined
that thelow outletwaslocated at the base of the structure, below the two trees growing in the

dambés face.
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Figure26. Constriction detail ofright end of thespillway (foreground) andght wingwall,

looking northnortheast; ate differenttypes ofconcrete useth different parts of the dam and

large iron/steel Ering attached to thep 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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Figure28. View of low outletexposed during dameconstructiondownstream sideoking
southeast
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Figure29. View of exposednetalreinforcement on the upstream side ofrilgat 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) Figures30 and31). This dam haan uncontrolled(or free oveflow) type
spillway. Due to flood damage, this section can only be estimateiolcatt 54 ft 1 in (16.48 m) in
length.However, tte first 6 ft 10in (2 .08 m) of thisectionmaybe intact.The top of thipiece
is1ft4in (16 in/40.6 cm) below the topthe right wing.The uppermost 4 to 5 in (10.2 to
12.7 cm)of it appears to beashioned of a different type of concrésee Figur@6). To the left
of this short piece, the spillway section of the dam was repordedfaged im highwater event
in January of 199Anonymous 1997).Acor ding a 2016 dam inspecti c
t hat about 2 ft [0.61 c¢cm] vertical 35 ft [10.
mi ssi ngo ( Beersvdh20B.Theaamage now extends upatmout? ft 6in (30 in /
76.2 cm) below the short intact portibihe spillway sectiorwas formedf cyclopean concrete
embeddeavith scrap steel and plamoundbarplaced near the surfa¢®pies 1975)Flood
damage al ong with 0ext easedisometheenwetalceinforcirg inghiso si o n
area(Bushman and Deering 201 The damage has left aboub3t (0.9:1.5 m) of the concrete
wall standing on the bedrock in this part of the structure (Bushman and Deerf)gB8dause
the spillway section of tndam was entirely founded on bedrock, there was no need for an apron
in this area

Lt is possible that this 380 ft (10.6712.2 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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Figure31. View of thespillway section of the dam, lookingprth northeast.
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To the left of the spillway is the left wing and abutment. This part of the da®Oifta
8.6in (27.65 m) longobbleandco ncr et e wal |l that is fAsitting ol
ties into he hillsidelocated soutivardsof thedam Figures32i 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 anoth&ridd2tL.41 m) to the
hillside. This wall is 2 ft 5in (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
9in(33in/0.84cm)to 7 ftd (87 in/2.21 cm) high depending on the height of the ledge. The
upstream face is mostabout 2 ft (61 cmabove the ground surface and / or impounded
sedimentsThebase width of this structure is 3 ft (36 in / 91 cm) or greater, depending on its
height at any given point.

Figure32. View of the left wing of the dam, lookingprtheast; note ledge exposures on the
downstream side (left).
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Figure33. View of theupstream side of the lefting andabutmentsection of the damooking
west southwest; structure ties into the hillside to the left.

Figure34. Corstruction detail of the left wing, lookingprthwest
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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 mhdsed on research addring initial site visits(Figures 35
T 37). As noted earliereconstruction determined ththe lowoutletto the dam was positioned
at the base of the right wing wall, adjacent to the beginning of the spillway sdatone(3,
see Figures 19 an®2 28). Board remnanthat appeared tbe associated with the outlet
openingwere observed at the upsam end of thetructure, butnat at the downstream end,
though a large amount of collapsed dam debris had accumatatezldownstream erffligures
39 and40). Noremains of operation mechanisassociated with the loautletwere notedAn
iron rodcould be seen running across the tothefstructure ithe interior of the outledt the
downstream en@Figure4l). The deconstruction of the right wing alsonfirmed the various
metal reinforcement utilized iconstruction othis section of thelam;it appeared to be mostly
scrap metal (Figures 4245).

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 the natural embankment after damage from one of the many storm /
flooding episodes that have occurred at this location.

Exposure of thegnstockstructureduring the deconstruction of the Johnsons Mill Dam
confirmedits extensive concretencasement, wth, 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. e logs were likely placed in the opening when the penstock was no longer
utilized (Figure 50).
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Figure35. View of deconstruction of the north end of the Johnsons Mill Dam, looking north.
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Figure36. View of deconstruction of theentral sectiomf the Johnsons Mill Damooking
southeast

Figure37. View of deconstruction of theouth end of th8dohnsons Mill Dam,dokingsoutheast
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Figure38. View of the right wing wall(downstream sidg)rior to deconstruction with the
confirmed location of the lowutletadded looking southeast

Figure39. View of the bw outlet(downstream sidegxposedn right wing wallduring dam
deconstruction, looking southeast.
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