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1.

Fill is associated with the bridge deck being risen by 3 inches (existing timber deck is 4 inches
thick; the glulam decking is 5.5 inches thick with a 1.5 inch thick wearing surface). Fill is also
associated with the need to increase the road pavement thickness to meet the elevated bridge
surface. The plan set states that the Glulam deck shall be constructed a minimum of 4 inches
thick therefore is there an opportunity to reduce floodplain/floodway fill? Please explain whether a
thinner glulam beam can be used and/or justify the need for a thicker beam.

The depth of the glulam decking is controlled by the crash tested bridge railing(s). Bridge
railing systems are crash tested to meet current FHWA/MassDOT standards and the glulam
bridge rail systems proposed for this project utilize a glulam deck that is thicker than the
existing 4” timber deck. Additionally, a wearing surface is proposed to protect the glulam
decking, which follows AASHTO, MassDOT, and USDA recommendations.

In review of the bridge railing crash tested details, a 5 1/8” glulam deck was utilized. This
allows for a reduction in fill over the bridge by 3/8”. This reduces the overall fill within the
floodplain by 90 CF, to a total fill of 465 CF (225 CF in Sudbury, 240 CF in Wayland). This
represents a reduction from the 555 CF originally presented in the NOI.

In order for the Commission to fully vet alternatives, is replacement of the fasteners, while
continuing to use the existing wooden decking system an option. | know this is not the preferred
options however, it would be helpful for the Commission to understand the pros and cons of this
option to justify whether filling of the floodplain and floodway is the only reasonable options.
The replacement of fasteners and wooden decking is something that is no longer
sustainable for the respective DPW’s. From the Wayland side, the bridge is shut down
approximately twice per year in order to replace deteriorated deck boards. The DPW
responds to four or five emergency calls annually to replace failed or unsafe boards. On
average, the Wayland DPW replaces roughly 12 to 24 boards per year.

Sudbury DPW coordinates shut down efforts that coincides with Wayland DPW to minimize
impact on users and both communities. Sudbury DPW has shut down 1-2 times per year in
addition to sporadic maintenance/replacement of 1 or 2 boards of decking that has come
up and/or been un-fastened in-between scheduled maintenance when the bridge is shut
down for the day to address multiple decking issues.

Since many of the deck boards have been replaced multiple times over the years, there are
situations where the lag bolts no longer achieve sufficient holding strength into the
existing stringers due to repeated fastening in the same locations.

The proposed glulam decking utilizes different dimensions than the existing timber
decking. This change will establish new fastening locations in areas of the stringers that
have not been previously compromised by decades of maintenance activities.
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3. Provide additional information on the toxicity of the preservatives proposed and whether there are
any other options, such as the epoxy raised by one of the Commissioners. Include information on
whether the preservative can be transferred to falling leaves and other natural debris that will then
fall into the river.

Epoxy is not a viable alternative. The only treatment options that can be provided for the
glulam are the ones presented in the NOI - CCA, CuNap, and DCOI. Epoxy would be prone
to cracking (the glulam will expand and contract), which would then expose the untreated
glulam to the elements. CCA is no longer considered for the project based on the vote(s) at
previous hearings.

Regarding the toxicity of CuNap and DCOI:

- All timber treatments have a certain level of toxicity.

- The following retention rates correspond to the new amount of preservative chemical remaining
in the wood.

o CuNap =0.075 PCF

o DCOI=0.20 PCF

o This means that on average each cubic foot of treated wood contains 0.075 pounds of
CuNap preservative and 0.20 pounds of DCOI.

o Both of these numbers meet the treatment requirements of the American Wood
Protection Standard (AWPA U1-21) UC4C for Highway Critical Structures.

- All timber in the existing bridge (built in 1992) was treated with pentachlorophenol (PCP) and
creosote. PCP is a restricted pesticide and has been phased out due to its harsh environmental
and toxicological impacts. The important comparison metrics between PCP, CuNap, and DCOI
are retention rate, toxicity, leaching, and environmental persistence and are provided below.

Metric / Characteristic =~ Pentachlorophenol (PCP) Copper Naphthenate DCOI (Proposed)
(Legacy Phase-out) (CuNap) (Proposed)

EPA Classification Restricted Use Pesticide General Use Pesticide General Use Pesticide

Typical AWPA 0.38 — 0.60 pcf 0.075 pcf 0.20 pcf

Retention (Ground
Contact/Utility Use)

Raw Aquatic Toxicity ~0.05-0.2 mg/L ~0.07 mg/L ~0.014 mg/L

(LC50 for

Fish/Invertebrates)

Leaching Behavior High mobility. Prone to Very low. Strong fixation ~ Extremely low. Virtually
gravity-bleeding down into  to wood fibers via oil insoluble in water.
surrounding soil. carrier.

Environmental High. Persists in soil for Low. Copper is a natural ~ Very Low. Rapidly

Persistence years; bioaccumulates in element; naphthenic acid degrades into non-toxic
living tissue; contains trace degrades biologically. metabolites in soil/water.
dioxins. Does not bioaccumulate.  Does not bioaccumulate.

- Studies on copper-based treatments show that a continually wetted structural utility pole loses
only about 1.44 grams of copper per year, about half the copper found in a pre-1984 penny.

- Both CuNap and DCOI are practically insoluble in water. If microscopic trace amounts
(measured in parts per billion) do manage to leave the wood, DCOI undergoes rapid hydrolysis
and microbial degradation. Unlike PCP, which can contaminate soil for decades, DCOI degrades
in soil and water with a half-life of a few days, breaking down into harmless carbon-based
metabolites.

- Alower LC50 technically means a more toxic material in its raw state. Mathematically, raw DCOI
is roughly 5 to 25 times more toxic to aquatic life than raw CuNap and is technically more toxic
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than PCP in its raw form. CuNap is comparable to PCP in toxicity. However, higher raw toxicity
does not equal higher environmental risk. Since CuNap and DCOI are so much more water
insoluble, and because their environmental persistence is so much less than PCP the following
are true:

o Far less raw chemicals would ever leach from the glulam into the river than the existing
chemical that was used to treat the existing structure.

o Any chemical that does leach does not bioaccumulate. If an aquatic organism is exposed
to trace amounts of DCOI or copper naphthenate, their metabolic systems can rapidly
break down and excrete the substances safely, preventing any dangerous toxic buildup
over time.

- PCP (existing preservative) required a massive amount of the chemical to obtain the same
protection as CuNap and DCOI due to how much was expected to bleed out over time. This
speaks to the incredibly low leaching of both CuNap and DCOI. Less overall chemicals loaded
into the wood inherently means less chemical available to interact with the environment.

Regarding either alternative possibly being transferred to falling leaves or other debris that

will then fall into the river:

- Wood preservatives do not radiate or transfer passively as dry particulates to nearby objects.
For a chemical to leave pressure-treated wood, it requires prolonged contact with a liquid
medium (water) to physically draw it out (leaching).

- Because CuNap and DCOI are heavily fixed oil-borne treatments with low water-solubility, the
amount of chemical that could physically move into a resting leaf is infinitesimally small.

From an environmental standpoint, DCOI and Copper Naphthenate are virtually
interchangeable due to their extremely low leaching potential; however, Copper
Naphthenate is suggested for this application given its longer real-world in-service history
and time-tested reliability in heavy-duty bridge uses. DCOI was only standardized for
heavy-duty structural uses in 2017. CuNap offers a decades-long, time-tested track record
of structural reliability and timber protection performance specifically for heavy-duty
highway bridge infrastructure.

4. Discuss retreatment of members. The plan set states that when the wood wearing surface gets
replaced, holes in the glulam shall be re-treated with CuNap and plugged with wooden dowels, but
this was not expressed at the hearing.

The intent of the timber wearing surface is to protect the glulam decking for the service life
of the bridge. It is likely that the wearing surface boards will need to be replaced as part of
future maintenance. Utilizing references provided by the US Department of Agriculture
Forest Service, future maintenance notes are included in the construction plans to provide
best practices for future DPW staff. This retreatment of existing holes in the glulam from
the wearing surface screws is necessary to protect the glulam from decay and to maintain
its service life. The construction note in the plans assumed retreatment with CuNap, but
can be revised pending the final determination for the glulam preservative (CuNap or
DCOI).

The glulam deck panels are not expected to require full retreatment during their service
life, regardless of preservative selected.
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5.

Expand the construction sequence to discuss what type of machinery will be on site and/or where
it will be stored. The site is extremely limited on where this activity can occur and how the river will
be protected from potential spills.

Machinery will be located on both sides of bridge. The Wayland side is intended to be used
for smaller equipment while the Sudbury side will be used for larger equipment and
laydown/storage areas. Timber glulam members may also be stored offsite at Davis Field in
Sudbury. It is anticipated that excavators will be required for pavement removal, crane(s)
for removal of timber decking and installation of glulam, and then pavement equipment at
the end of construction to tie in approach grade. Excavation of existing pavement and
replacement will likely be done at the end of the project, so earth disturbance will be
extremely minimal during the bulk of the work.

The remaining sequence will be dictated by Contractor means and methods, with oversight
provided to ensure the river will be protected and to ensure that access to the boat launch
areas (Wayland side) will not be impacted. It is assumed that an Order of Conditions would
require the Contractor to have provisions in place for protecting the river from any
equipment spills, such as always requiring a 55-gallon spill kit onsite on both sides of the
bridge in the event of emergency spill clean-up.

Erosion control methods do not include a turbidity curtain or other means to keep bridge material
from falling into the river.

A turbidity curtain would be expected to be used around the area of pile jacketing to
capture any materials. Temporary shielding would be designed based on Contractor means
and methods, but it is assumed that the Contractor will be utilizing temporary barges or
netting to capture any falling bridge material from entering the river.

Operation and Maintenance Plan for the bridge states that snow will be stored on the roadway
shoulders and not disposed of in the resource area. | question whether realistically there is room
for this storage and the likelihood it will be disposed of in the river.

Snow storage will not change from the existing conditions. The Town DPW currently clears
snow from the bridge and sidewalks and makes all efforts possible to avoid disposing of
the snow within the river. There will be no functional change in the snow storage.

Is there any impact of street sweeping to the bridge and/or glulam? Is the bridge currently swept?
The bridge is not currently swept. Long term sweeping will be limited to the bridge
approaches only to limit potential damage to the bridge.

The O&M states that salt will be used on the bridge. Salt can cause defibration of the Glulam. Will
salt be in contact with the glulam, what impact will that have, and is there any need to wash the
salt off the bridge to minimize impacts to glulam?

Currently, the DPW(s) only use salt on the bridge approaches, not on the bridge itself. This
is expected to continue post-construction.

10.Was the Hydraulic Study Report peer reviewed and if so, by whom.

The Hydraulic Study was not peer reviewed, but was produced and stamped by a
registered civil engineer (Bill Buckley, P.E., President) who specializes in Hydraulic studies
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and whose firm (Bay Colony Group, Inc.) is MassDOT prequalified to perform Hydraulic
studies of this kind.

11.Can the knotweed be removed from the shoulder of the road (at the parking area on the Sudbury
side) to mitigate for project impacts?
Knotweed can be removed from the Sudbury side of the project area. Can the Commission
provide removal limits in a special provision within an Order of Conditions?




