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Site Information

Bridge 7 is a State owned bridge located on VT Route 18 in a rural area. The bridge is
approximately 5.9 miles south of its intersection with VT Route 2. The bridge is at a skew to the
roadway and is located on a sag curve. The southern approach is curving, but has good sight
distance. There is heavy truck traffic on this stretch of road. The existing conditions were
gathered from a combination of a Site Visit, the Inspection Report, the Route Log and the existing
Survey. See correspondence in the Appendix for more detailed information.

Roadway Classification Rural Major Collector (State Highway)

Bridge Type Concrete Slab Bridge Widened with a Concrete Box on the Inlet
End

Bridge Length 12 feet

Year Built 1938

Ownership State of Vermont

Need

Bridge 7 carries VT Route 18 across the Mad Brook. The following is a list of deficiencies of
Bridge 7 in this location:

1. The substructure is in poor condition. The footings have scaling and are undermining.
The footing on the southern side of the bridge has completely separated from the stem and
is allowing spalling and undermining of the stem.

2. The existing bridge does not meet the hydraulic standard.

3. The deck and superstructure are only in Fair condition with concrete spalling and

efflorescence throughout the soffit.

Traffic

A traffic study of this site was performed by the Vermont Agency of Transportation. The traffic
volumes are projected for the years 2017 and 2037.

TRAFFIC DATA 2017 2037
AADT 1200 1200
DHV 140 140
ADTT 280 380
%T 27.3 37.1
%D 58 58




Design Criteria

The design standards for this bridge project are the Vermont State Standards, dated October 22,
1997. Minimum standards are based on an ADT of 1,200, a DHV of 140, and a design speed of

50 mph for a Rural Major Collector.

Design Criteria Source Existing Condition Minimum Standard Comment
Approach Lane and VSS Table 5.3 12°/4° (327) 1113’ (28°)*
Shoulder Widths
Bridge Lane and VSS Section 5.7 12°/4° (327) 1113’ (28)*
Shoulder Widths
Clear Zone Distance | VSS Table 5.5 16’ fill /
10’ cut (1:3)
12’ cut (1:4)
Banking VSS Section 5.13 Varies 8% (max)
Speed 50 mph 50 mph (Design)
Horizontal Alignment | AASHTO Green R =1,260" (Southern Rmin=1,260" @ e = 6.8%
Book Table 3-10b | Approach)
Vertical Grade VSS Table 5.6 6.8% (max) 7% (max) for rolling
terrain
K Values for Vertical | VSS Table 5.1 Ksag = 89 110 crest / 90 sag Acceptable
Curves
Vertical Clearance VSS Section 5.8 No Issues Noted 14°-3” (min)
Stopping Sight VSS Table 5.1 434’ 400°
Distance
Bicycle/Pedestrian VSS Table 5.8 4’ shoulder 2’ Shoulder
Criteria
Bridge Railing Structures Design N/A TL-3
Manual Section 13
Hydraulics VTrans Hydraulics | Does not pass Qqostorm | Pass Qso Storm event with Substandard
Section event 1.0’ of freeboard
Structural Capacity SM, Ch. 3.4.1 Structurally Deficient Design Live Load: HL-93 | Substandard

Inspection Report Summary

Deck Rating 5 Fair
Superstructure Rating 5 Fair
Substructure Rating 4 Poor

Channel Rating

6 Satisfactory

11/26/2013 — Spalling in the soffit should be cleaned and patched. Scaling and the voids on the
abutments should be cleaned and patched. ~FRE/JAS

04/30/2012 — The structure is in poor to fair condition. The downstream end that is also the slab
section has hairline cracking in the soffit and the footings are also in poor condition with scaling
and undermining. ~JM/MJK

10/29/2010 — Saturation and rust staining with exposed rebar with section loss. The abutment 1
footing has completely separated from the stem and is allowing the spalling and undermining of

the stem. ~DCP/JWW

! The Vermont State Standards specifies a minimum lane and shoulder width of 10°/2’. As per HSDEI 11-004, a 14’
minimum paved width shall be provided for State plow trucks.
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10/15/2008 — Structure is in fair condition. However kneewall on abutment 1 side should be
repaired. A concrete invert would be better. ~FRE

Hydraulics

The existing structure is not adequate hydraulically. Water is up to the bottom of the slab below a
10 year flood event. Headwater to depth ratios exceed the allowable values for a box and the
structure does not have the required freeboard for a bridge. Additionally, the existing structure
constricts the channel width. Hydraulics has recommended that the bridge is replaced fully and
has recommended several options for a replacement. These options are outlined in the
preliminary hydraulics report in the Appendix.

Utilities
The existing utilities are shown on the Existing Conditions Layout Sheet, and are as follows:

Municipal Utilities
e There are no municipal utilities (water or sewer) within the Town of Waterford.

Public Utilities

Underground:
e The polled utility companies have all indicated that they have no buried facilities in the

project area. No Title 19 V.S.A. § 1111 permits have ever been issued for buried cable
installation along this portion of VT 18.

Aerial:
e There are no aerial electric utility lines within the project area.

e There are three communication cables along the east side of VT Route 18 thru the project
area. These cables are owned by FairPoint, Comcast and Wave Guide Fiber.

It is anticipated that overhead utilities will have to be relocated for construction.

Right Of Way

The existing Right-of-Way is plotted on the Existing Conditions Layout Sheet. This Right-Of-
Way is not centered on the centerline of VT Route 18. If a temporary bridge is used for traffic
maintenance, then additional rights will be necessary.

Resources
The environmental resources present at this project are shown on the Existing Conditions Layout
Sheet, and are as follows:

Biological:

Wetlands/Floodplains

Wetlands are located upstream and downstream of Bridge 7, but only one was picked up using
GPS, and that is to the west of VT 18. The one to the east of VT 18 is at the toe-of-slope, but is
more than 100’ from the existing structure. All wetlands include a 50’ regulated buffer zone.

5




Fisheries

The Mad Brook is a cold-water stream known to host a variety of native fish species, and
although it is not classified as Essential Fish Habitat, standard time-of-year restrictions will apply
for all in-stream work. Aquatic organism passage should be incorporated into the project.

Species/Habitat of Special Concern

According to the Significant Habitat Map for the Town of Waterford, there are no known species
or habitats of special concern within the potential limits of the project.

Agricultural Soils
Prime agricultural soils are not present in the vicinity of Bridge 7.

Permits

Mad Brook is not classified as either a Navigable Waterway or Essential Fish Habitat but any in-
stream impacts would need both state and federal permits. Any widening of the approaches,
temporary bridges, or construction access pads will trigger additional permit concerns.

Hazardous Materials:

According to the Vermont Agency of Natural Resources (VANR) Vermont Hazardous Sites List,
there are no hazardous waste site located in the vicinity of the project.

Historic:

Bridge 7 is not historic and there are no historic or Section 4(f) resources in the project area.

Archeological:

There are no archaeologically sensitive areas in the project area.

Stormwater:

There are no stormwater concerns for this project.

Maintenance of Traffic

The Vermont Agency of Transportation reviews each new project to determine suitability for the
Accelerated Bridge Program, which focuses on faster delivery of construction plans, permitting,
and Right of Way, as well as faster construction of projects in the field. One practice that will
help in this endeavor is closing bridges for portions of the construction period, rather than
providing temporary bridges. In addition to saving money, the intention is to minimize the
closure period with faster construction techniques and incentives to contractors to complete
projects sooner. The Agency will consider the closure option on most projects where rapid
reconstruction or rehabilitation is feasible. The use of prefabricated elements in new bridges will
also expedite construction schedules. This can apply to decks, superstructures, and substructures.
Accelerated Construction should provide enhanced safety for the workers and the travelling
public while maintaining project quality. The following options have been considered:



Option 1: Temporary Bridge

From a constructability standpoint, a temporary bridge could be placed on the upstream side of
the existing bridge. A downstream temporary bridge would be difficult to place due to the
geometry of the road in relation to the Brook. On the downstream side, the brook parallels to
road and the edge of the brook is located less than 10 feet from the edge the road approximately
250 south of the bridge. Additionally, the Brook diverges into two segments on the downstream
end and a temporary structure would have to span both divergences. A downstream temporary
bridge would have impacts to wetlands on that side of the road. Both an upstream and
downstream temporary bridge would require additional rights from adjacent property owners.

A one-way temporary bridge with traffic signals would be required based on the daily traffic
volumes and sight distance. See the Temporary Bridge Layout Sheets in the appendix.

Advantages: Traffic flow can be maintained through the project corridor during construction.

Disadvantages: This option would require additional Right-of-Way acquisition for placement of
the temporary bridge. This option would have adverse impacts to adjacent properties and
resources. There would be decreased safety to the workers and to vehicular traffic, because of
cars driving near the construction site, and construction vehicles entering and exiting the
construction site.

Option 2: Phased Construction

Phased construction is the maintenance of one way alternating traffic on the existing bridge while
building one lane at a time of the proposed structure. This allows keeping the road open during
construction, while having minimal impacts to adjacent property owners. Since there is very little
fill above the existing culvert, large amounts of fill retention would not be required for phased
construction, making this a good candidate for phased construction.

There is a relatively significant amount of Right-of-Way though the project area, and in order to
phase traffic, the culvert length can remain essentially unchanged from the existing culvert. The
existing wingwalls on the downstream end of the culvert are approximately 10 feet from the
existing Right-of-Way. This leaves plenty of room to work within the existing Right-of-Way.
Based on the traffic volumes, it is reasonable to close one lane of traffic, and maintain one lane of
traffic, both ways, with a traffic signal.

The phasing for this site could be done with 2 phases. The layout of this phasing sequence can be
found in the appendix. The following is a description of the phases:

e Phase 1: A single lane open to traffic on the upstream side of the road, over the existing
bridge. During this phase, a portion of the existing structure would be removed, and four
precast culvert sections would be installed on the downstream side of the road.

e Phase 2: A single lane open to traffic on the downstream side of the road, over the new
culvert sections that were placed in Phase 1. During this phase, the existing structure still
remaining would be removed, and four precast culvert sections would be installed on the
upstream side of the road. The channel flow would be established in the new culvert at
this time.



Advantages: Traffic flow would be maintained through the project corridor during construction.
Also, this option would have minimal impacts to adjacent properties, surrounding wetlands and
wooded areas.

Disadvantages:  Phased construction generally involves higher costs and complexity of
construction.  Costs are usually higher and construction duration is longer, since many
construction activities have to be performed two times. Additionally, since cars are traveling near
construction activity, there is decreased safety. There would be some delays and disruption to
traffic, since the road would be reduced to one-way traffic.

Option 3: Off-Site Detour

This option would close the bridge and reroute traffic onto US Route 2, US Route 5 and NH
Route 135 back to NH/VT Route 18. This regional detour has an end-to-end distance of 32.1
miles. This detour adds approximately 15.5 miles to travel distance.

There are several local bypass routes that may see an increase in traffic from local passenger cars.
Local bypass routes are not signed detours, but may experience higher traffic volumes if VT 18 is
closed during construction. Two of the most likely local bypass routes are as follows:

1. VT 18, to Remick Road, Duck Pond Road, Lower Waterford Road, back to VT 18 (10.2
mi end-to-end)

2. VT 18, to Old County Road, Lawrence Road, Miltimore Road (class 4), Shadow Lake
Road, back to VT 18 (13.6 mi end-to-end)

A map of the detour route and possible local bypass routes, which could see an increase in traffic,
can be found in the appendix.

Advantages: This option would eliminate the need for a temporary bridge or phased construction,
which would significantly decrease cost and time of construction.

Disadvantages: Traffic flow would not be maintained through the project corridor during
construction.

Alternatives Discussion

No Action

This alternative is not recommended. The substructure is in poor condition and will continue to
deteriorate and undermine if no action is taken. Additionally, the original slab is only in fair
condition with spalling, hairline cracking, and efflorescence throughout the soffit area.
Something will have to be done to improve this bridge in the near future. Although the bridge
does not appear to be in imminent danger of collapse, it will eventually be posted for lower traffic
loads. In the interest of safety to the traveling public, the No Action alternative is not
recommended. No cost estimate has been provided for this alternative since there are no
immediate costs.



Rehabilitation
This alternative involves the rehabilitation of the existing slab bridge and footings and culvert.

Rehabilitation work for culverts generally involves an invert repair, or a culvert liner. Both of
these options are considered to be preventative maintenance, and are used in order to extend the
remaining life of the structure.

The most serious issue of the existing bridge is undermining of the southern abutment, which
should be mitigated. There are several methods that can be used to fill in the voids, and to protect
from future undermining. One method is to pump grout under the footings, and then line the
abutment with stone for protection. Another option is to pour a concrete apron along the existing
footings. In this case, neither of these solutions are options because the bridge is hydraulically
inadequate, and the waterway area cannot be reduced any further.

There is little remaining life left to this culvert; it is over 75 years old with parts in poor condition.
Therefore, due to the current hydraulic and structural condition of the bridge/culvert, the
rehabilitation option will not be considered any further.

Advantages: This alternative would address the structural deficiencies of the existing bridge, with
minimum upfront costs. This option would not require Right-of-Way acquisition.

Disadvantages: The existing bridge is extremely inadequate hydraulically, and this option would
slightly reduce the existing waterway opening. Additionally, aquatic organism passage would be
greatly hindered by an invert or lining repair.

Full Bridge Replacement — New Buried Structure

This option involves removing the entire existing structure, including the Slab Bridge and
Reinforced Box Culvert, and replacing it with a new buried structure having a waterway opening
of at least 16 feet wide and 5 feet high.

Since there is only an average of 3 feet of fill above the existing bridge/culvert, there would not
have to be an extremely large amount of earthwork, making this a good site for a new precast
buried structure. Any new structure should have flared wingwalls and headwalls extending down
at least four feet, at the inlet and outlet to make a smooth transition between the channel and the
culvert. The various considerations under this option include: the roadway width, structure type,
culvert length and skew, and roadway alignment.

a. Roadway Width
The current roadway width is 32 feet. This exceeds the minimum standard of 28 feet. Since a
new 80+ year structure is being proposed, the roadway geometry should meet the minimum
standards. A 32 foot width roadway will be proposed through the project area to match the
existing.

b. Structure Type

The most common structure types for the recommended hydraulic opening are a 4-sided concrete
box culvert, or a 3-sided open bottom concrete structure.



It is preferred that the structure be a precast 4-sided concrete box culvert. This type of structure
would provide protection against scour and undermining, and would require less excavation than
an open bottomed structure. Additionally, it would have a shorter construction duration compared
to an opened bottom structure, since footings would not have to be placed six feet below the
stream bed.

c. Culvert Size, Length and Skew

The existing bridge/culvert has a minimum span of 9 feet, which constricts the natural channel
width. Hydraulics has recommended a box with a 16 feet wide and 8 foot high inside opening,
with 12 inch high bed retention sills spaced no more than 8 feet apart. The top of the sills should
be buried 2 feet, resulting in a waterway opening with a rise of 5 feet. This culvert will have no
roadway overtopping up to the Qs design flow. The culvert will have a skew of 70 degrees to the
roadway to match the existing skew of the channel. In order to accommodate a 32 foot wide
roadway with that culvert skew, the proposed barrel length will be 52 feet long.

d. Roadway Alignment

The existing horizontal and vertical alignments meet current geometric standards, and as such will
remain unchanged.

e. Maintenance of Traffic

Either an off-site detour, phased construction, or a temporary bridge would be appropriate
measures for traffic control at this site.

Full Bridge Replacement — New Integral Abutment Bridge

This alternative involves removing the entire existing structure, including the Slab Bridge and
Reinforced Box Culvert, and replacing it with a new superstructure and substructure at the
existing location. The various considerations under this option include: the bridge width and
length, skew, superstructure type and substructure type.

a. Bridge Width
The current roadway width is 32 feet. This exceeds the minimum standard of 28 feet. Since a
new 80+ year structure is being proposed, the roadway geometry should meet the minimum
standards. A 32 foot width roadway will be proposed through the project area to match the
existing.

b. Bridge Length and Skew

The existing slab/culvert is 10 feet long and has a skew of 20 degrees.

The Hydraulics section has recommended that a trapezoidal waterway opening have a 15 foot
wide channel bottom and a minimum 6 foot high waterway opening, with 1V:1.5H slopes in front
of the abutments.

The preferred substructure type is an integral abutment for scour protection. Based on the layout
procedures for integral abutments, and hydraulic requirements, the appropriate span for this
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location is 30 feet. The bridge skew should match the natural skew of the channel. Therefore, a
skew of 20 degrees will be chosen.

c. Superstructure Type

A prefabricated structure will be the preferred choice, due to decreased construction time. The
possible 30° span length bridge types that are most commonly used in Vermont, are voided slabs,
box beams, steel beams with a composite concrete deck and NEXT beams. Based on the traffic
volumes and percentage of trucks, a cast in place overlay and post tensioning should be required
with the voided slabs and box beams. Due to the hydraulic constraints at this site, voided slabs or
box beams would be required to meet the minimum low beam.

d. Substructure Type

Based on borings drilled at the project location, bedrock is located 28 feet to 41 feet below the
ground surface. This depth is conducive to integral abutments. This type of substructure would
provide the best scour protection for this bridge site. In order to reduce construction time, precast
abutments and footings may be used.

e. Maintenance of Traffic

Either an off-site detour, phased construction, or a temporary bridge would be appropriate
measures for traffic control at this site.

Alternatives Summary
Based on the existing site conditions, bridge condition, and recommendations from hydraulics,
there are several viable alternatives:

Alternative 1a: New Precast Box Culvert with Traffic Maintained on Offsite Detour

Alternative 1b: New Precast Box Culvert with Traffic Maintained with Phased Construction
Alternative 1c: New Precast Box Culvert with Traffic Maintained on a Temporary Bridge
Alternative 2a: New Integral Abutment Bridge with Traffic Maintained on Offsite Detour
Alternative 2b: New Integral Abutment Bridge with Traffic Maintained with Phased Construction
Alternative 2c: New Integral Abutment Bridge with Traffic Maintained on a Temporary Bridge
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V.  Cost Matrix?
Alt 1a Alt 1b Alt 1c Altza | Alt2b | Alt 2c
Waterford BF 0225(4) Do Nothing 16’ x 8’ Precast RPer:nfo;ced Concr(;te Box 30’ Span Integprf]ll At(;utment Bri_lt_jge
Offste Detowr | congrogtion | Bridge | OO | congiruction | ridge
COST Bridge Cost $0 $328,000 $328,000 $328,000 $602,000 $602,000 $602,000
Removal of Structure $0 $20,000 $25,000 $20,000 $20,000 $25,000 $20,000
Roadway $0 $152,000 $164,000 $176,000 $178,000 $195,800 $204,700
Maintenance of Traffic $0 $30,000 $120,000 $115,000 $30,000 $120,000 $115,000
Construction Costs $0 $530,000 $637,000 $639,000 $830,000 $942,800 $941,000
gggf};‘;ﬁﬁg;g”g'“ee””g ¥ $0 $159,000 $192,000 $192,000 $249,000 $283,000 $283,000
Total Construction Costs w CEC $0 $689,000 $829,000 $831,000 $1,079,000 $1,225,800 $1,224,700
Preliminary Engineering® $0 $173,000 $208,000 $208,000 $216,000 $246,000 $245,000
Right of Way $0 $0 $0 $42,000 $0 $0 $42,000
Total Project Costs $0 $862,000 $1,037,000 $1,084,000 $1,295,000 $1,471,800 $1,511,700
Annualized Costs $0 $10,800 $13,000 $13,600 $16,200 $18,400 $18,900
SCHEDULING | project Development Duration* 2 years 2 years 4 years 2 years 2 years 4 years
Construction Duration 3 months 8 months 8 months 6 months 8 months 8 months
Closure Duration (If Applicable) 1 week N/A N/A 4 weeks N/A N/A
ENGINEERING | Typical Section - Roadway (feet) 32 32 32' 32 32' 32' 32'
Typical Section - Bridge (feet) 4-12-12-4 4-12-12-4 4-12-12-4 4-12-12-4 4-12-12-4 4-12-12-4 4-12-12-4
Geometric Design Criteria No Change | Meets Criteria Meets Criteria Meets Criteria Meets Criteria Meets Criteria Meets Criteria
Traffic Safety No Change Improved Improved Improved Improved Improved Improved
Alignment Change No No No No No No No
Bicycle Access No Change No Change No Change No Change No Change No Change No Change
Hydraulic Performance Substandard | Meets Standard | Meets Standard | Meets Standard | Meets Standard | Meets Standard | Meets Standard
Pedestrian Access No Change No Change No Change No Change No Change No Change No Change
Utility No Change Relocation Relocation Relocation Relocation Relocation Relocation
OTHER ROW Acquisition No No No Yes No No Yes
Road Closure No Yes No No Yes No No
Design Life <10 years 80 years 80 years 80 years 80 years 80 years 80 years

2 Costs are estimates only, used for comparison purposes.

® Preliminary Engineering costs are estimated starting from the end of the Project Definition Phase.

* Project Development Durations are starting from the end of the Project Definition Phase.
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VI.

VII.

Conclusion

We recommend Alternative la; to replace the existing culvert with a Precast Concrete Box
Culvert, while maintaining traffic on an offsite detour.

Structure:

Since the bridge substructure is rated as being in poor condition, it is reasonable to assume that a
replacement structure is needed. Additionally, the bridge would become even more hydraulically
inadequate if rehabilitated, further warranting a full replacement. The cost of a precast box
culvert is lower than a new integral about bridge, so a new culvert is recommended.

The new culvert will be a 16 foot x 8 foot precast concrete box culvert, as per the VTrans
Hydraulic Section’s recommendation. The new precast box will have 12 inch high bed retention
sills, to allow for a natural channel bottom to form, accommodating aquatic organism passage.
Since the precast culvert will have a closed bottom, it will be protected from scour. In order to
satisfy the AOP needs, the culvert invert should be buried 36 inches and stone should be placed
along the length of the channel bottom through the culvert, resulting in a 5 foot high waterway
opening. The new culvert should have headwalls that extend four feet below the channel bottom
at the inlet and the outlet to prevent undermining. This structure will have no roadway
overtopping below the Qs Storm event.

Traffic Control:

The recommended method of traffic control is to close the culvert for one week, and maintain
traffic on an offsite detour. The detour for this project location would add approximately 15.5
miles to the through route, and have an end-to-end distance of 32 miles. There is a local bypass
route which would most likely be used by local traffic. This route adds 6.2 miles to the through
route, and has an end-to-end distance of 10 miles. The option to close the road is the least
expensive and the safest option. It seems reasonable to close the road since the benefits outweigh
the temporary inconvenience.

Appendices

Site Pictures
Town Map
Bridge Inspection Report
Hydraulics Memo
Preliminary Geotechnical Information
Natural Resources Memo
Archeology Memo
Historic Memo
Local Input
Detour and Local Bypass Maps
Plans
o Existing Conditions
Alternative 1 Proposed Typical Sections, Layouts, and Profile
Phasing Layouts
Alternative 2 Proposed Typical Sections, Layouts, and Profile

O OO
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Looking North over bridge



Inlet End

Outlet End




Undermining of abutment

Spalling and efflorescence on soffit
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Inspection Report for WATERFORD
Located on: VT18 over MAD BROOK

STRUCTURE INSPECTION, INVENTORY and APPRAISAL SHEET
Vermont Agency of Transportation ~ Structures Section ~ Bridge Management and I nspection Unit

bridge no.: 0007 District: 7
approximately 5.9 MI SJCT US2 Maintained By: STATE

CONDITION

Deck Rating: 5 FAIR
SuperstructureRating: 5 FAIR
Substructure Rating: 4 POOR
Channdl Rating: 6 SATISFACTORY
Culvert Rating: N NOT APPLICABLE
Federal Str. Number: 300225000703161

AGE and SERVICE

Year Built: 1938  Year Reconstructed:
Type of ServiceOn: 1 HIGHWAY

Typeof ServiceUnder: 5 WATERWAY
Lanes On the Structure: 02

Lanes Under the Structure: 00

Bypass, Detour Length (miles): 0

ADT: 910 Year of ADT: 1996

STRUCTURE TYPE and MATERIALS

Bridge Type: SLAB WID W R C BOX

Number of Main Spans. 1

Kind of Material and/or Design: 1 CONCRETE
Deck Structure Type: N NOT APPLICABLE
Type of Wearing Surfaces N NOT APPLICABLE
Typeof Membranee N NOT APPLICABLE

Deck Protection: N NOT APPLICABLE

GEOMETRIC DATA

Length of Maximum Span (ft): 12
Structure Length (ft): 12

Lt Curb/Sidewalk Width (ft): 0

Rt Curb/Sidewalk Width (ft): 0

Bridge Rdwy Width Curb-to-Curb (ft): 0
Deck Width Out-to-Out (ft): 0

Appr. Roadway Width (ft): 34

Skew: 20

Bridge Median: 0 NO MEDIAN

Feature Under: FEATURE NOT A HIGHWAY OR
RAILROAD

Min Vertical Underclr (ft): O5FT 00 IN

CULVERT GEOMETRIC DATA and INDICATORS

Culvert Barrel Length (ft):

Average Cover Over Culvert (ft): 3

Waterway Area Through Culvert (sq.ft.): 40

Culvert Wing/Header Rating: N NOT APPLICABLE

Steel Culvert Corrosion Indicator: N NOT A STEEL CULVERT

Multi Plate Culvert Bolt Line Crack Indicator: N NOT A STEEL MULTI
PLATE CULVERT

APPRAISAL
Appr. Rdwy. Alignment: 8 EQUAL TO DESIRABLE CRITERIA

INSPECTION

Inspection Date: 112013 Inspection Frequency (months): 12

INSPECTION SUMMARY and NEEDS

~FRE/JAS

15-08 ~FRE

Wednesday, July 23, 2014

11/26/2013 Spalling in the soffit should be cleaned and patched. Scaling and the voids on the abutments should be cleaned and patched.
04/30/12 The structureisin poor to fair condition. The downstream end that is also the dab section has hairline cracking in the soffit
and the footings are also in poor condition with scaling and undermining. JM , MJK

10/29/2010 Saturation and rust staining with exposed rebar with section loss. The abutment 1footing has completely separated from the
stem and is allowing the spalling and undermining of the stem. ~DCP/JWW

Structureisin fair condition. However kneewall on abutment#1 side should berepaired. A concrete invert would be better. | nspected 10-
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VT AGENCY OF TRANSPORTATION PROGRAM DEVELOPMENT DIVISION

HYDRAULICS UNIT

TO: Chris Williams, Structures Project Manager
FROM: David Willey, Hydraulics Project Supervisor
DATE: February 7, 2014

SUBJECT: Waterford BF 0225(4), VT 18 Br. 7 over Mad Brook
GPS coordinates: N 44.3657° W 71.9051°

We have completed our preliminary hydraulic study for the above referenced site, and offer the
following information for your use:

As we have discussed, there are discrepancies in the location of this bridge. During a site visit |
confirmed the bridge is located at about MM 2.00, as shown on the route logs and in the NBIS. This
is about 0.1 mile northwest of Br. 6, about 0.25 miles northwest of TH 17, and is about 5.9 miles
southeast from the US 2 intersection, as shown in the NBIS and on the route logs. This is also the
location shown in the Arcmap Structures_State layer. The town highway map, your dashboard map,
and the GPS coordinates in the NBIS are incorrect. The correct coordinates are shown above. These
were determined by a GPS unit in the field, and confirmed in Arcmap.

Hydrology
Drainage area = 1.8 sg. mi.

Q2.33 =100 cfs

Q10 =225cfs
Q25 =300 cfs
Q50 =375¢cfs

Q100 =450 cfs
Q500 =625 cfs

Existing Conditions

The existing structure has a concrete slab bridge on the outlet end. It was built in 1938. There is a
concrete box on the inlet end. It was added later. The structure has a minimum waterway opening of
9’ wide by 4’ high, providing a waterway opening of 36 sg. ft. The stream makes turns coming into
and out of the structure. There is a confluence with a smaller stream just downstream of the outlet.

Our calculations show the existing structure is not adequate hydraulically. Water is up to the bottom
of the slab below a 10 year flood event. Headwater to depth ratios exceed the allowable values for a
box and the structure does not have the required freeboard for a bridge. Therefore the structure does
not meet the Vermont State Standards for hydraulics. Water may also overtop the roadway below the
design Q50. However, during large flood events it appears water may overtop the southerly channel
bank at the inlet and flow down the eastern side of the road, before flowing back into the channel
downstream of Bridge 6. We do not have enough survey to determine how much water may flow
beside the road verse how much water overtops the road, and at what frequency the roadway is
overtopped. The existing structure constricts the channel width.



Recommendations

We recommend a complete replacement for this site, because the existing structure is very
undersized hydraulically and the substructure is in poor condition. In sizing a new structure we
attempt to select structures that meet the hydraulic standards, fit the natural channel width, the
roadway grade and other site conditions. We measured a channel width of approximately 13’ to 15’
during our site visit. It was difficult to get an exact channel width measurement due to the snow and
ice. The Agency of Natural Resources ‘VT Regional Hydraulic Geometry Curves’ give a bank full
width of 17’ for this size drainage area. Those curves are only based on drainage area and do not
consider other factors. They may not be valid for this site. Based on our calculations and the
information available, we recommend any of the following structures as a replacement at this site:

1. A concrete box with a 16’ wide by 8’ high inside opening. The box invert should be buried 3’.
That will result in a 16” wide by 5’ high waterway opening above streambed, providing 80-sg. ft.
of waterway area. Bed retention sills should be added in the bottom. Sills should be 12” high
across the full width of the box. So the top of the sills will be buried 2°. Sills should be spaced
no more than 8’ apart throughout the structure, with one sill placed at the inlet and one at the
outlet. The spaces between sills should be filled with stone graded to match the natural stream
bed material. This size box would have a Q50 headwater depth of about 4’ and would meet the
headwater to depth ratio requirements. It would have no roadway overtopping up to the design
Q50. So it would be adequate hydraulically and meet the Vermont State Standards.

2. A bridge with vertical abutments should have at least a 16 clear span, measured normal to the
channel. The bridge should have a 6’ high minimum waterway opening, providing at least 96 sq.
ft. of waterway area. This size bridge will have a headwater depth of less than 5°. Thus it will
have the required 1’ of freeboard and no roadway overtopping, at the design 50 year flood event.
So it would be adequate hydraulically and meet the Vermont State Standards.

3. A bridge with spill through abutments should have a trapezoidal waterway opening with about a
15’ channel bottom width, measured normal to the channel. Slopes in front of the abutments
should go up from the edge of channel to the abutments at a slope no greater than 1 vertical to
1.5 horizontal. Slopes in front of the abutments should match the upstream and downstream
channel banks and channel bottom width. The bridge should have a 6” high minimum waterway
opening, providing at least 96 sq. ft. of waterway area. This size bridge will have a headwater
depth of less than 5°. Thus it will have the required 1’ of freeboard and no roadway overtopping,
at the design 50 year flood event. So it would be adequate hydraulically and meet the Vermont
State Standards.

4. Any similar structure with a minimum clear span of 16° and the height and waterway
requirements given above for closed bottom or open bottom structures, that fit the site
conditions, could be considered. Any structure with a closed bottom should have bed retention
sills and a buried invert as described above.

General comments

If a new box is installed, we recommend it have full headwalls at the inlet and outlet. The headwalls
should extend at least four feet below the channel bottom, or to ledge, to act as cutoff walls and
prevent undermining.

If a new bridge is installed, the bottom of abutment footings should be at least six feet below the
channel bottom, or to ledge, to prevent undermining. Abutments on piles should be designed to be
free standing for a scour depth at least 6 below channel bottom. A detailed scour analysis will be
done with final hydraulics.



It is always desirable for a new structure of this size to have flared wingwalls at the inlet and outlet,
to smoothly transition flow through the structure, and to protect the structure and roadway
approaches from erosion. The wingwalls should match into the channel banks. Any new structure
should be properly aligned with the channel, and constructed on a grade that matches the channel.

Stone fill should be used to protect any disturbed channel banks or roadway slopes at the structure’s
inlet and outlet. The stone fill should not constrict the channel or structure opening. Specific
recommendations for stone fill will be made when final hydraulics is done.

The Agency of Natural Resources (ANR), Corps of Engineers, or other permitting agency may
have additional concerns regarding replacement of this structure, or any channel work. The
River Management Engineer should be contacted with respect to those concerns. ANR may
want a wider structure, based on calculated bank full width.

Please contact us if you have any questions or if we may be of further assistance.
DCW

cc: Hydraulics Project File via NJW
Hydraulics Chrono File



AGENCY OF TRANSPORTATION OFFICE MEMORANDUM

To: Chris Wi]liams, P.E., Structures Project Manager

From: Maré;‘l\l/\lﬂeyers, Geotechnical Engineer via Ce;Iiié Elval.E., Senior Geotechnical
Engineer

Date: April 11", 2014

Subject: Waterford BF 0225(4) — Preliminary Subsurface Itigegion

1.0 INTRODUCTION

We have completed our preliminary geological andtgehnical subsurface investigation for the
proposed replacement of Bridge No. 7 located onROute 18 over the Mad Brook in Waterford,

Vermont. The proposed project includes the replargnof the existing bridge with a new structure.
Contained herein are the results of field samplmgl testing, laboratory analyses of soil and rock
samples, as well as boring logs.

2.0 FIELD INVESTIGATION

The field investigation was conducted between Apfi] 2014 and April %, 2014. Two standard
penetration borings were drilled to determine thisteng subsurface stratum. A summary of the |aati

of each boring and corresponding ground surfaceattmn can be found in Table 1. The values for the
Northings and Eastings are based on the Vermoig Btane Grid Coordinate System NAD 83, and were
located by a handheld GPS. Elevations, statianspéfsets were then taken off a provided surviey fi

Table 1: Boring Locations and Elevations

Boring Easting Northing Station Offset Ground Depth to

Number (f) (ft) (ft) (ft) Elevation (ft) | Bedrock (ft)
B-101 | 1795988.6 680559.8 44+75 -11.0 9111 28.3
B-102 | 1795985.9 680610.3 45+21 10.0 914.1 41.0

During the boring operations, split spoon sampled atandard penetration tests (SPT) were taken
continuously to twenty feet and every five feetréadter until bedrock. When bedrock was encountered
NX rock cores were taken 10 feet into bedrock ttecot five foot core sample runs. The notation
‘NXDC’ found on the boring logs signifies that there barrel was used to core ahead through a bulde
cobble, or very dense material. For each boringd, ssonples were visually identified and SPT blow
counts were recorded on the boring logs.

3.0 FIELD AND LABORATORY TESTING

The standard penetration resistance of the inssituis determined by the number of blows requited
drive a 2 inch OD split barrel sampler into thd s8dih a 140 pound hammer dropped from a heigt80f
inches, in accordance with procedures specifielABHTO T206. During the standard penetration test
(SPT), the sampler is driven for a total length2ofeet, while counting the blows for each 6 inch
increment. The SPT N-value, which is defined &sghm of the number of blows required to drive the



WATERFORD BF 0225(4) Page 2 of 2

sampler through the second and third incrementgpismonly used with established correlations to
estimate a number of soil parameters, particuthdyshear strength and density of cohesionless. 3dike

N values provided on the boring logs are raw vales have not been corrected for energy, borehole
diameter, rod length or overburden pressure. TheAdency of Transportation has determined a
hammer correction value Cto account for the efficiency of the SPT hammertlee drill rig. For this
project, a CME 45C Skid Rig was used, with a hamerargy correction factor of 1.33. This value,
included on the boring logs, should be used inutatons to determine soil parameters. Laboratesyst
were conducted on all samples to evaluate gram smwisture content, and percent finer than No. 200
sieve. Results from this testing can be foundherattached boring logs.

A detailed description of the rock cores is presémin the logs in addition to Recovery and Rockli@ua
Designation (RQD). The percent recovery is defimasdthe length of core obtained expressed as a
percentage of the total length cored. RQD is th& tength of core pieces, 4 inches or greateengih,
expressed as a percentage of the total length cB@® provides an indication of the integrity okth
rock mass and relative extent of seams, jointirdytsdding planes.

4.0 FOUNDATION RECOMMENDATIONS

Based on a preliminary look at the subsurface itnya&tson results and the presence of bedrock athdep
greater than 28 feet below the roadway, a precebtt@idge supported on spread footings or a redefb
concrete box culvert with new headwalls and windsvate considered feasible options. The very dense
granular overburden material appears to be suifabkpread footings on soil.

5.0 CONCLUSION

Once further information becomes available, we wdug¢ happy to assist in the analysis and design of
components of the substructure. If you have angtipres, or you would like to discuss this repoleagse
contact us at (802) 828-2561. The boring logs ar#acked as available in the
M:Projects\13C268\MaterialsResearch folder.

Enclosures: Boring Logs — 2 pages
Boring Location Plan — 1 page

cC: Electronic Read File/WEA
Project File/CEE
MLM

G:\Soils and Foundations\Projects\ Waterford BFS§22\REPORTS\ Waterford BF 0225(4) Subsurfacedtigation.docx



BORING LOG 2 WATERFORD BF 0225(4).GPJ VERMONT AOT.GDT 4/11/14

BORING LOG Boring No.: B-101
STATE OF VERMONT
AGENCY OF TRANSPORTATION WATERFORD PageNo.. _ 1of2
MATERIALS & RESEARCH SECTION : .
SUBSURFACE INFORMATION \?_F :’:fs) PinNo.. —~__13C268
-18 BR-7 Checked By:
Casin Sampler ;
Boring Crew: JUDKINS, DAIGNEAULT Type: WBg ssp Groundwater Observations
Date Started: __ 4/01/14 _ Date Finished: ___ 4/02/14 ID.: 4in 5 Date fo’tf’)th Notes
VTSPG NAD83: N 680559.75 ft E 1795988.59 ft E:::g \é\;t” E-ﬁ- 1;)0.?- 04/01114 | 50 | While drilling.
. ) : A in.
Station:  __ 44475 Offset: __-11.00 Hammer/Rod Type: __ Auto/AWJ _ |04/02/14 | 8.0  |Before drillng.
Ground Elevation: 91111t Rig: _ CME 45C SKID C.=1.33
—~ | — o
< S g | R[5 0T L] ¥ x| =
foi= « CLASSIFICATION OF MATERIALS 5SS |8a e o5 25| B o @
oE © it =5 EEN ©L2 > c 9]
3 g (Description) o | T |ZE| B SE| © § | ¢
] a 3 EI'SE| mZ2 |=28| 6 | 9 |
T 7sohalt Pavement, 0.0 ft - 0.45 ft
A-1-b, SiGrSa, Lt/brn, Moist, Rec. = 0.9 ft 2121-1116- 9.9 | 335454 | 211
(22)
Field Note:, Roller coned ahead. Cleaned out casing.
A-2-4, SiGrSa, Lt/brn, MTW, Rec. = 0.9 ft, Lab Note: Broken Rock was 24- 23.1|33.6|34.8|31.6
within sample. R 5).0"
5.0 O\éo\) %0 A-1-a, SaGr, brn, MTW, Rec. = 0.8 ft, NXDC, Cleaned out casing. 4%—429- 15.0|59.9|25.2|14.9
4o o -
g OQ D@@ R%g)S
»Y OTo
AYANCEIRN
OUO\JQO A-1-b, SaGr, brn, MTW, Rec. = 1.0 ft 24-14- | 15.3|61.3|22.0|16.7
7.5 — Q~® QO 22-16
1o DN (36)
,O‘Q“Ofdj
oD o A-1-b, SiSaGr, brn-gry, Moist, Rec. = 0.3 ft, Lab Note: Broken Rock was 35-17- [10.842.7|35.3|22.0
Qe within sample. 1‘:13-111
1001 (22 (31)
o b g
seias
| Field Note:, No Recovery, NXDC, Cobbles R%).O"
12.54
| / A-4, GrSaSi (HP), gry, Moist, Rec. = 1.6 ft 9—153516- 9.9 | 23.7|28.1|48.2
] /// 7 31)
15'0i//// A-4, GrSaSi (HP), gry, Moist, Rec. = 1.0 ft 272-é37- 9.3 |24.1]32.6|43.3
v R@2.5"
7 &
A-4, SaSi (HP), gry, Moist, Rec. = 1.6 ft 25-34- [12.1| 6.1 | 32.1|61.8
17.5 // (HP). gry 32-
] R@2.5"
] 2 // (63)
Field Note:, NXDC, Cleaned out casing 2332 11071125311 56.4
g / A-4, SaSi (HP), gry, Moist, Rec. = 1.4 ft 30- ’ ’ ’ ’
v / R@1.0"
2007 7/ e
i Field Note:, NXDC, Cleaned out casing
1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
. | 2. N Values have not been corrected for hammer energy. C.. is the hammer energy correction factor.
Notes: 3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.




BORING LOG Boring No.: B-101
STATE OF VERMONT
AGENCY OF TRANSPORTATION WATERFORD PageNo.. _ 20f2
MATERIALS & RESEARCH SECTION ; .
SUBSURFACE INFORMATION \?_F :’:2;’:‘) PinNo: —__13C268
-18 BR-7 Checked By:
Casin Sampler ;
Boring Crew: JUDKINS, DAIGNEAULT Type: WBg S Sp Groundwater Observations
Date Started: __4/01/14 __ Date Finished: ___ 4/02/14 1D 4in 150 Date D(ef’tf’)th Notes
VTSPG NADS3: N 680559.75 ft E 1795988.59 ft Ezmmg \é\;t” E.ﬁ. 1;)0.?. 04/01/14| 50 | While drilling.
. . : A in.
Station: 44475 Offset:  __ -11.00 Hammer/Rod Type: _ Auto/AWJ _ |04/02/14 | 8.0 |Before drillng.
Ground Elevation: 911.1 ft Rig: _ CME 45C SKID C.=1.33
< S 3 58 85| 0T | = | g =
se © CLASSIFICATION OF MATERIALS s8 2|28 23 (28| T | o | %
o © I —_5 3 (7] > c Q
a g (Description) o | 9| =2 3= SE| ® S <
o 8 |5%|ag| @2 |=3| 0 | 9 | Lk
O
22.5-
25.0 - .
1994 A-4, SaSi (HP), gry, Moist, Rec. = 1.1 ft 2%?2- 12.215.2|28.8 | 56.0
] 7 R@1.0"
| /7 &
27.5-
28.3 ft - 33.3 ft, Light gray, Fine-grained feldspathic Metasandstone, 1 100 | 5 Top of Bedrock @ 28.3 ft
with thin slaty partings. Hard, Unweathered, Good rock, NXMDC, RMR = (35) | (64)
67
5
5
6
10
33.3 ft - 38.3 ft, Light gray, Fine-grained feldspathic Metasandstone, 2 100 | 3
with thin slaty partings. Hard, Unweathered, Good rock, NXMDC, RMR = (35) | (50)
67
3
B 3
3
4

7 Hole stopped @ 38.3 ft

40.0— Remarks:
| Hole collapsed at 7.0 ft.

BORING LOG 2 WATERFORD BF 0225(4).GPJ VERMONT AOT.GDT 4/11/14

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. C.. is the hammer energy correction factor.

Notes: 3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.




BORING LOG Boring No.: B-102
STATE OF VERMONT
AGENCY OF TRANSPORTATION WATERFORD PageNo.. _ 1of2
MATERIALS & RESEARCH SECTION ; .
SUBSURFACE INFORMATION \',3: :’:zé’s) PinNo: —__13C268
-18 BR-7 Checked By:
Casin Sampler ;
Boring Crew: JUDKINS, DAIGNEAULT, NIETO Type: WBg S Sp Groundwater Observations
Date Started: __ 4/03/14 _ Date Finished: ___4/04/14 1D 4in 150 Date fo’tf’)th Notes
VTSPG NADS83: N 680610.25 ft E 1795985.87 ft Hammer Wt: N.A. 140 Ib. 04/03/14 | 7.0 End of day
o ) Hammer Fall: N.A. 30 in. - -
Station:  _45+21 Offset: 1000 Hammer/Rod Type: _ Auto/AWJ _ |04/04/14 | 9.0 |Before drillng.
Ground Elevation: 914.11t Rig: _CME45CSKID  C.=1.33 |04/04/14 | 66 |After drilling.
—~ | ® — ol o
s < CLASSIFICATION OF MATERIALS <8 8:\; %§ e3 g; % ) =
fokemy S 5SS |gQ|X5| £8 |Be| 2| 2| 3
o= inti =3 > 22 c
a g (Description) o | g gIEE ke ot | @ & k=
0 a ‘8 EI3E| @2 |=3| 0 | @ | &b
-Field Note:, Asphalt Pavement
O‘/O‘ "1 Visual Description:, SiGrSa, gry, Moist, Rec. = 1.1 ft, Lab Note: Lots of 19-29- | 9.8
/67| Asphalt Pavement was within sample. R 2).5"
/ A-4, SaSi, Dk/brn, MTW, Rec. = 1.5 ft, Lab Note: Broken Rock was 32-27- [24.6]19.0(39.9|41.1
i / / within sample. Roller coned and cleaned out casing. R 3%-0"
/ &
5 Field Note:, No Recovery. Appears to be sandy gravel, Roller coned and 19-17-
| cleaned out casing. 28;;
i Field Note:, No Recovery., Roller coned and cleaned out casing. 5-1 8520-
| (30)
A-1-b, SaGr, gry, MTW, Rec. = 0.8 ft, Lab Note: Broken Rock was within 12-18- | 12.6|50.4|32.9|16.7
sample. Roller coned and cleaned out casing. 1(%-71)8
A-4, GrSaSi, tan, Moist, Rec. = 0.3 ft, Lab Note: Broken Rock was within 26- 10.2|28.7 | 30.5 | 40.8
| sample. Roller coned and cleaned out casing. R 5)-0"
/ A-4, SaGrSi, gry, Moist, Rec. = 0.8 ft, Lab Note: Broken Rock was within 45-21- | 9.8 | 31.3|30.5|38.2
17 // sample. NXDC, Cleaned out casing. 1(53-5)0
5 Field Note:, No Recovery, NXDC, Cleaned out casing. 36‘51-8 5-
) R@2.5"
5)
/ A-4, GrSaSi, gry, Moist, Rec. = 1.2 ft, Lab Note: Broken Rock was within 40-27- | 9.8 | 22.5|35.4 421
17 ya sample. NXDC, Cleaned out casing. R 3%-0"
3)
/ A-4, SaSi (HP), gry, Moist, Rec. = 1.5 ft 1%—55- 11.6| 3.9 | 29.6 | 66.5
20 7 Rgls
25 / A-4, SaGrSi (HP), gry, Moist, Rec. = 1.0 ft, Lab Note: Broken Rock was 22-27- [ 11.1124.9|20.7 | 54.4
| / // within sample. NXDC, Cleaned out casing. 181-52)8

BORING LOG 2 WATERFORD BF 0225(4).GPJ VERMONT AOT.GDT 4/11/14

Notes:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
2. N Values have not been corrected for hammer energy. C.. is the hammer energy correction factor.
3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.




BORING LOG Boring No.: B-102
STATE OF VERMONT

BORING LOG 2 WATERFORD BF 0225(4).GPJ VERMONT AOT.GDT 4/11/14

AGENCY OF TRANSPORTATION WATERFORD PageNo.. _ 20f2
MATERIALS & RESEARCH SECTION : .
SUBSURFACE INFORMATION \?_F :’:2;’:‘) PinNo: —__13C268
-18 BR-7 Checked By:
Casin Sampler ;
Boring Crew: JUDKINS, DAIGNEAULT, NIETO Type: WBg ssp Groundwater Observations
Date Started: __ 4/03/14 _ Date Finished: ___ 4/04/14 ID.: 4in 5 Date D(ef’tf’)th Notes
VTSPG NAD83: N 680610.25 ft E 1795985.87 ft Hammer Wt: N.A. 14006 0403114 | 7.0 |End of day
. . Hammer Fall: N.A. 30in. - g
Station: 45421 Offset: 1000 Hammer/Rod Type: _ AutoAWJ _ |04/04/14 | 9.0  |Before drillng.
Ground Elevation: _914.11t Rig: _CME45CSKID  C.=1.33 |04/04/14 | 6.6 |After drilling.
— | — o o
< < 5 | oR| 25| T |2 ¥ | = | =
foi= « CLASSIFICATION OF MATERIALS 5SS |8a e o5 25| B > @
oE = o =5 EEN n o > c [0}
3 g (Description) o |oJ|IEE| B SE| © 5 c
] s} ‘8 L8| @2 |[=8| 6 | @ L
Field Note:, NXDC, advanced casing
30 / A-4, SaGrSi (HP), gry, Moist, Rec. = 1.1 ft, Lab Note: Broken Rock was 11-14- | 11.9]27.5|22.2|50.3
19 e within sample. NXDC, Cleaned out casing. 1(53-(;)7
Field Note:, NXDC, advanced casing
35 Field Note:, No Recovery 10-11-
R@5.0"
i )
Geologist's Note:, Till, (HP), NXMDC, Drill time = 3, 15, 8, 21, minutes
per foot.
41.0 ft - 46.0 ft, Dark gray, Slate, Moderately hard, Unweathered, Good 1 100 | 6 Top of Bedrock @ 41.0 ft
B rock, NXMDC, RMR = 68 (40) | (84)
6
i 7
i 7
45 — 8
i 46.0 ft - 51.0 ft, Dark gray, Slate, Moderately hard, Unweathered, Good 2 100 | 5
i rock, NXMDC, RMR = 68 (40) | (86)
6
A 7
i 7
50 — 7
Hole stopped @ 51.0 ft
b Remarks:
Hole collapsed at 8.2 ft.
55 —
1. Stratification lines represent approximate boundary between material types. Transition may be gradual.
. | 2. N Values have not been corrected for hammer energy. C.. is the hammer energy correction factor.
Notes: 3. Water level readings have been made at times and under conditions stated. Fluctuations may occur due to other factors than those present at the time measurements were made.




AGENCY OF TRANSPORTATION OFFICE MEMORANDUM

TO: Jeff Ramsey, Environmental Specialist
FROM: John Lepore, Transportation Biologist
DATE: April 23, 2014

SUBJECT: WATERFORD B _F 0225 (4)
VT 18, Br. 7 over Mad Brook

The purpose of this memorandum is to let you know that | have completed the initial resource
identification which included a site visit using GPS and ArcMap. The study area for this project was
set at 100° on either side of VT 18, and 50’ off to the side of VT 18.

WETLANDS & FLOODPLAINS

Wetlands are located upstream and downstream of Bridge 7, but only one was picked up using GPS,
and that is to the west of VT 18. The one to the east of VT 18 is at the toe-of-slope, but is more than
100’ from the existing structure. All wetlands include a 50° regulated buffer zone.

AGRICULTURAL SOILS
Prime agricultural soils are not present in the vicinity of Bridge 7.

SPECIES / HABITAT OF SPECIAL CONCERN
According to the Significant Habitat Map for the Town of Waterford, there are no known species or
habitats of special concern within the potential limits of the project.

FISHERIES

The Mad Brook is a cold-water stream known to host a variety of native fish species, and although it
is not classified as Essential Fish Habitat, standard time-of-year restrictions will apply for all in-
stream work. Aquatic organism passage should be incorporated into the project.

PERMITS

Mad Brook is not classified as either a Navigable Waterway or Essential Fish Habitat but any in-
stream impacts would need both state and federal permits. Any widening of the approaches,
temporary bridges, or construction access pads will trigger additional permit concerns.
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Jeannine Russell
VTrans Archaeology Officer

State of Vermont Agency of Transportation
Environmental Section
One National Life Drive [phone] 802-828-3981
Montpelier, VT 05633-5001 [fax] 802-828-2334
www.aot.state.vt.us [ttd] 800-253-0191
To: Jeff Ramsey, VTrans Environmental Specialist
From: Jeannine Russell, VTrans Archaeology Officer

via Brennan Gauthier, VTrans Archaeologist
Date: 4/22/2014

Subject: Waterford BF 0225(4) — Archaeological Resource ID

Jeff,

A field visit was conducted on 4/21/2014 in order to assess archaeological sensitivity in the project area
around bridge 7 in Waterford. There are no archaeological resources in the project area and no concerns for
construction. Please feel free to contact me with any questions or concerns that may arise as part of this project.

Sincerely,

Brennan

Brennan Gauthier

VTrans Archaeologist

Vermont Agency of Transportation
Program Development Division
Environmental Section

1 National Life Drive

Montpelier, VT 05633

tel. 802-828-3965

fax. 802-828-2334
Brennan.Gauthier@state.vt.us
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Ramsey, Jeff

From: Newman, Scott

Sent: Monday, December 30, 2013 2:01 PM

To: Ramsey, Jeff

Cc: Williams, Chris; O'Shea, Kaitlin

Subject: RE: Waterford BF 0225 (4) Resource ID request
Jeff,

I've reviewed the documentation and have determined there are no Section 4(f) or Section 106 resources in the Area of
Potential Effect.

When the scope comes into NERD for permitting, we’ll be able to clear this as NHPA for above-ground historic resources.

Thanks,
Scott

From: Ramsey, Jeff

Sent: Monday, December 30, 2013 8:20 AM

To: Armstrong, Jon; Lepore, John; Russell, Jeannine; Gauthier, Brennan; O'Shea, Kaitlin; Newman, Scott
Cc: Williams, Chris

Subject: Waterford BF 0225 (4) Resource ID request

From: Jeff Ramsey, Environmental Specialist
Date: December 30, 2013

Project: Waterford BF 0225 (4)

PIN: 13C268 EA: 0225004 001

Project Manager: Chris Williams
Link to Project Folder: Z:\PDD\EnvironmentalHydraulics\EnvironmentalSpecialists\Projects\Waterford\BF0225(4)
Link to Photos: Z:\Projects-Engineering\WaterfordBF0225(4)13c268\Structures

The PM would like resources identified for this bridge project.
If there aren't any resources present, please feel free to issue a Resource Clearance for the CE as well.

If you have any questions or need additional information please let me know.
Thanks,
Jeff

Jeff Ramsey

Environmental Specialist - North Region
Vermont Agency of Transportation
Program Development Division
Environmental Section

1 National Life Drive

Montpelier, VT 05633

(802) 828-1278
jeff.ramsey@state.vt.us




Local & Regional Input Questionnaire

Project Name: Waterford BF 0225(4) VT 18 Bridge over Mad Brook

Community Considerations

1.

Are there any scheduled public events in the community that will generate increased traffic
(e.g. vehicular, bicycles and/or pedestrians), or may be difficult to stage if the bridge is closed
during construction? Examples include: a bike race, festivals, cultural events, farmers market,
concerts, etc. that could be impacted? If yes, please provide date, location and event
organizers’ contact info.

No.

Is there a “slow season” or period of time from May through October where traffic is less?
No. Traffic is steady year-round.

Please describe the location of emergency responders (fire, police, ambulance) and emergency
response routes.

Route 18 is a primary route to reach Lower Waterford. An alternate, and acceptable route is
Duck Pond Road to Lower Waterford Road.

Where are the schools in your community and what are their schedules?

Waterford School is K— 8 and observes a typical school schedule. Closing Route 18 would
present issues for the bus transportation of children from Lower Waterford.

In the vicinity of the bridge, is there a land use pattern, existing generators of pedestrian and/or
bicycle traffic, or zoning that will support development that is likely to lead to significant levels
of walking and bicycling? Please explain.

No.

Are there any businesses (including agricultural operations) that would be adversely impacted
either by a detour or due to work zone proximity?

No.

Are there any important public buildings (town hall or community center) or community
facilities (recreational fields or library) in close proximity to the proposed project?

The Waterford Town Offices and the Town Library are on the south side of the bridge. The
detour would be Duck Pond Road to Lower Waterford Road.
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Local & Regional Input Questionnaire

8. Are there any town highways that might be adversely impacted by traffic bypassing the
construction on another local road?

No.

9. Are there any other municipal operations that could be adversely impacted if the bridge is
closed during construction? If yes, please explain.

No.

10. Please identify any local communication channels that are available—e.g. weekly or daily
newspapers, blogs, radio, public access TV, Front Porch Forum, etc. Also include any
unconventional means such as local low-power FM.

The St. Johnsbury newspaper and WST)J radio station. Signage at the freeway intersections of
Route 18 would be useful.

11. Is there a local business association, chamber of commerce or other downtown group that we
should be working with?

Just the Selectboard.

Design Considerations

1. Are there any concerns with the alignment of the existing bridge? For example, if the bridge is
located on a curve, has this created any problems that we should be aware of?

No. This “bridge” is a box culvert under Route 18.
2. Arethere any concerns with the width of the existing bridge?
No.
3. What is the current level of bicycle and pedestrian use on the bridge?

Occasional usage.

4. If asidewalk or wide shoulder is present on the existing bridge, should the new structure have
one? Are there existing bicycle and/or pedestrian facilities on the approaches to the bridge?

N/A
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Local & Regional Input Questionnaire

5. Does the Town have plans to construct either bicycle or pedestrian facilities leading up to the
bridge? Please provide a copy of the planning document that demonstrates this (e.g. scoping
study, master plan, corridor study) Please explain and provide documentation.

No.

6. Does the bridge provide an important link in the town or statewide bicycle or pedestrian
network such that you feel that bicycle and pedestrian traffic should be accommodated during
construction?

No.
7. Are there any special aesthetic considerations we should be aware of?

No.

8. Are there any traffic, pedestrian or bicycle safety concerns associated with the current bridge?
If yes, please explain.

No.
9. Does the location have a history of flooding? If yes, please explain.
No.
10. Are you aware of any nearby Hazardous Material Sites?
No.
11. Are you aware of any historic, archeological and/or other environmental resource issues?
No.

12. Are there any other comments you feel are important for us to consider that we have not
mentioned yet?

No.

Land Use & Public Transit Considerations — to be filled out by the municipality or RPC.

1. Does your municipal land use plan reference the bridge in question? If so please provide a copy
of the applicable section or sections of the plan.

No. We had to look three times to find it.
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Local & Regional Input Questionnaire

2. Please provide a copy of your existing and future land use map, if applicable.
N/A

3. Are there any existing, pending or planned development proposal that would impact future
transportation patterns near the bridge? If so please explain.

No.

4. Isthere any planned expansion of public transit service in the project area? If not known please
contact your Regional Public Transit Provider.

No.
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Detour Route

VT Route 18, to US Route 2, US Route 5 and NH Route 135 back to NH/VT Route 18

A - B Through Route: 8.3 Miles
A — B Detour Route: 23.8 Miles
Added Miles: 15.5 Miles
End-End Distance: 32.1 Miles
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Local Bypass Route

VT Route 18, to Remick Road, Duck Pond Road, Lower Waterford Road, back to VT Route 18

A — B Through Route: 2.0 Miles
A — B Detour Route: 8.2 Miles
Added Miles: 6.2 Miles
End-End Distance: 10.2 Miles
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Local Bypass Route

VT Route 18, to Old County Road, Lawrence Road, Miltimore Road, Shadow Lake Road, back to VT
Route 18

A — B Through Route: 4.6 Miles
A — B Detour Route: 9.0 Miles
Added Miles: 4.4 Miles
End-End Distance: 13.6 Miles
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