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BACKGROUND INFORMATION

TOWN — Fryeburg PIN — 015095.00 BRIDGE NO. - 2151
FUNDING - Federal/State STATE ROUTE - N/A
TRANSPORTATION INVESTMENT PROGRAM:

YEAR 2010/2011 ESTIMATE $____ 150,000

YEAR ESTIMATE $

FUNDS TRANSFERRED IN/OUT -$_ 1.505.000
TOTAL $__1,655.000.

PROGRAM SCOPE - Bridge Replacement

PROGRAM DESCRIPTION — The removal of SA1 (Harbor Road) over Charles River
(#2151), located 2.6 mile westerly junction of State Route 5 and Harbor Road.

PROJECT BACKGROUND - This project consists of the preliminary evaluation of the
Charles River Bridge (#2151) carrying Harbor Road over the Charles River, and the evaluation
of anticipated impacts on the Red Iron Bridge (#2708) carrying McNeil Road over the Saco
River Old Course. The existing bridge is 75-feet long, steel plate girder with floor beams,
stringers, and lateral angles, with a concrete deck and integral wearing surface. The existing
bridge was constructed in 1930, replacing the original covered bridge on stone foundation.
Based on the latest condition inspection (8/21/08), the existing bridge has a 12-ton inventory
load rating, not meeting the 36-ton load requirement. Upon evaluation of the traffic conditions
and comments at initial public hearing (3/19/09), the Department has modified the Program
Scope from Bridge Removal to Bridge Replacement, with the understanding that the Red Iron
Bridge (#2708) shall be removed when condition inspections warrant removal.

HIGHWAY FUNCTIONAL

SYSTEM - Non-NHS CLASSIFICATION — Minor Collector
URBAN/RURAL - Rural FHWA SUFFICIENCY RATING - 20.1
LOAD POSTING - Open POSTED SPEED - 45 mph
STRUCTURALLY DEFICIENT - Yes FUNCTIONALLY OBSOLETE - N/A
TRAFFIC - 2007 AADT - 380 ACCIDENT DATA, CRF - 0.0

2029 AADT-1040 DHV - 142
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HYDROLOGY/HYDRAULICS/SCOUR REPORT

A. INTRODUCTION

The Charles River in Fryeburg, Maine (watershed area ~70 square miles) flows for
approximately 1 mile in a south-easterly direction from Charles Pond to its confluence with
the Saco River Old Course. The dune-ripple channel is flat (slope ~ 0), meandering, and
slow-moving. Bed materials consist of medium sand with several feet of overlaying silt.
Woody debris accumulations are evident throughout the channel.

The Charles River is part of the 22 square mile Fryeburg Harbor, a natural flood storage area
associated with the Saco River Old Course. The large floodplain is nearly flat and contains
large farm fields with patches of forest and rural residential areas. The large flood
conveyance and sediment deposition area associated with the floodplain control channel
morphology. Low flood velocities due to the large cross sectional flow area across the
floodplain limit the likelihood of channel migration and scour.

River banks are primarily silt with some clay, approximately 5 feet tall near the Charles
River Bridge, and covered with a mix of herbaceous and woody vegetation on the mid and
upper bank. The low bank is generally not vegetated, smooth, and intact with little sign of
active erosion. Exposed roots of large trees near the water line were observed in some
locations where some minor erosion of the toe bank material has taken place. The potential
for scour of the channel banks and bed is low due to the small flow velocity and shear stress
even though fine-grained sediments are present. Bank investigations around the straight
channel by the Charles River Bridge indicate that excessive scour due to ice is not likely
taking place.

B. HYDROLOGY REPORT
Estimates of peak flows were provided by MaineDOT on June 1, 2009 (Table 7-1,

Appendix E). The analysis was performed using regression equations for estimating peak
flows for various recurrence intervals in Maine (Hodgkins, 1999).

TABLE 7-1
PEAK FLOW ESTIMATES
T(yr) QT (ft3/s) Designations (MEDOT, 2003)

1.1 1,183 Spring Flood

2 2,344

5 3,594

10 4,520

25 5,743

50 6,703 Design Discharge
100 7,715 Flood of Record (Check Discharge)
500 10,238 Super Flood (Scour Discharge)
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Although the Charles River is shown to be included in the detailed study area on the FEMA
Flood Insurance Rate Map, the effective FEMA Flood Insurance Study (Town of Fryeburg,
Maine, Oxford County, January 1980) does not contain peak flow estimates for the subject
site. Hydrology and hydraulic calculations were not previously performed for the Charles
River as part of FEMA mapping work, yet the channel and floodplain are considered to be
part of the detailed model as the backwater from the Old Course Saco covers the Charles
River almost to its origin at Charles Pond. The Town of Fryeburg is not part of the current
FEMA map modernization project taking place in Oxford County and thus no FEMA flow
estimates are available for this study (personal communication with the Maine Floodplain
Management Program).

. HYDRAULICS REPORT

1. Existing Conditions

An existing conditions hydraulic model was created for the project site using the HEC-RAS
hydraulic model (USACE, 2005). Geometry of the Charles River Bridge and nearby cross
sections 100-feet above and below the bridge was obtained from field survey collected by
MaineDOT on April 30, 2009. The model was extended longitudinally by copying the
typical wet channel shape up and downstream to model the full system. Cross sections were
extended laterally across the wide floodplain using digitized USGS topographic mapping and
the US digital elevation model. All elevations in the HEC-RAS model are in the vertical
datum NAVDSS.

Steady state peak flow estimates generated from Maine DOT were input into the upstream
end of the model. The upstream boundary condition of normal depth was used with a
channel slope of 0.00001 to approximate the flat channel since HEC-RAS does not allow a
slope of 0. The downstream boundary condition was set to the effective FEMA flood profile
at the confluence of the Charles River and Saco River Old Course (Table 7-2). Values were
interpolated to obtain the necessary boundary conditions for each flood and converted to the
vertical datum NAVDS88 (NAVD88 = NVGD29 - 0.397).

TABLE 7-2
FEMA KNOWN WATER SURFACE ELEVATIONS
Storm (yr) WSE (ft NGVD29)  WSE (ft NAVDSS)
1.1 - 381.3
2 - 381.3
5 - 381.4
10 382.0 381.6
25 - 382.2
50 383.5 383.1
100 385.0* 384.6
500 388.0 387.6

Italics indicate interpolated values.

* - The flood of record for the Saco River Old Course based on Spring 1936 storm event.
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Manning’s roughness N-values were determined from field investigations and aerial
photographs (Table 7-3). After initially setting N-values in the channel and floodplain, the
values were fine-tuned to calibrate the existing conditions model to the documented
intermediate regional flood, previously determined to be the 100-year flood that occurred in
March of 1936 (USACE, 1971), that generated a flood water surface elevation of 384.6
NAVDS88 (385.0 NGVD29) on the Charles River. The 100-year flood elevation is located
between 384.6 and 384.7 NAVDSS on the existing conditions profile (Figure 7-1) confirming
that model geometry, flows, boundary conditions, and assumptions are adequately

representing the system.
TABLE 7-3
MANNING’S ROUGHNESS N VALUES

Channel  0.060  winding, ineffective slope, sluggish, debris, weedy
0.050  winding, ineffective slope, sluggish, bit less debris, less weedy
0.045  more straight with some bends, ineffective slope, sluggish, sparse debris and weeds

Overbank 0.160 trees, dense shrub wetlands, debris
0.100  mixed forest, shrub, overgrown lawn, edge of house, brush
0.070  forested buffer with shrub & herb layer; mixed shrubby pasture/lawns with forest patches
0.060  hay fields with tall grass, and some roughness features on ground
0.050  hay fields with smoother ground
0.040 tilled field crops

FIGURE 7-1
EXISTING CONDITIONS FLOOD PROFILES

Harbor Road Bridge Design  Plan: Existing Conditions _ Known WSE BC  6/17/2009
Geom: Existing Conditions  Flow: MEDOT Flows, Known WSE

Charles River mainsten —————-—- R
) Legend

.

fliabi—
WS 500 y
WS 100y
AR,
WS 50y

————
3& WS 25y
WS 10y
WS 5yr

-
= - - - - Ea— WS 2yr
380 WS 11y

e
Ground

Elewation (1)

375

37

3G+ . ' + T y T ™ 4 T T T T T i T — . T y T y T y T v T ]
0 1000 2000 3000 4000 5000 6000

M ain Channel Distance (1)

15



The existing Charles River Bridge is a single span steel girder bridge that is 75 feet long, 21
feet wide, and supported by concrete abutments on spread footings (with piles under the
western footing). The bridge opening width is 73 feet at the low chord and 70 feet near the
normal water surface elevation due to the slightly inclined abutments (~15 degrees). The
existing bridge opening has a full cross sectional area of 1023 square feet. The right roadway
approach has a low spot that is 2.5 feet below the low chord of the bridge that provides relief
during flooding. The left roadway approach has a low spot that is located 1 foot above the
low chord of the bridge.

The existing conditions hydraulic model shows that roadway overtopping takes place during
all modeled floods. The 50-year flood water surface elevation is located just below the
existing bridge low chord, with larger floods flowing into the bridge structure (Table 7-4,
Figure 7-2, Appendix E).

TABLE 7-4
EXISTING HEADWATER AT CHARLES RIVER BRIDGE

Storm (yr)  Headwater (ft NAVDSS) Freeboard (ft)
1.1 381.3 2.2
2 381.3 2.2
5 381.5 2.1
10 381.7 1.8
25 382.2 1.3
50 383.1 0.4
Bridge low chord at EL 383.5 NAVDS8
100 384.6 -1.1
500 387.6 -4.1
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FIGURE 7-2
EXISTING CONDITIONS HEADWATER
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Flood flow velocities are low on the Charles River primarily due to the flat channel, wide
floodplain, and the backwatering from the Saco River Old Course. The maximum velocity in
the system is just less than 2 feet per second, with most velocities being less than 1 foot per
second. Flow velocities are low at the Charles River Bridge with a range of 0.3 (for the 500-
year flood) to 1.1 feet per second (for the 10-year flood) (Table 7-5, Appendix E).

TABLE 7-5
EXISTING FLOOD FLOW VELOCITIES AT CHARLES RIVER BRIDGE

100 0.5
500 0.3
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2. Proposed Conditions

Three bridge alternatives were evaluated.

1. Single-span, rolled steel beams, low chord at EL 384.52 NAVDSS.
. Single-span, pre-stressed concrete box beams, low chord at EL 384.52 NAVDSS.
3. Tow-span, pre-stressed concrete box beams and center pier, low chord at EL 384.52
NAVDSS.

The flat and wide floodplain, which is relatively large compared to the size of bridge
opening, leads to minimal changes in hydraulic conditions between existing conditions and
each of the alternatives. Alternative 1 is recommended as it is the most cost-effective
solution and allows maximum clearance of the design (50-year) discharge. The proposed
bridge opening has a full cross sectional area of 1,112 square feet, an increase of
approximately 89 square feet.

The proposed conditions hydraulic model shows that roadway overtopping remains during all
modeled floods (Figure 7-3). The proposed 50-year flood water surface elevation is 1.4 feet
below the bridge low chord, and the proposed 100-year flood water surface elevation is
located 0.08 feet above the bridge low chord (Table 7-6, Appendix E).

TABLE 7-6
PROPOSED CHARLES RIVER BRIDGE HEADWATER ELEVATIONS

Storm (yr) Headwater (ft NAVD88)  Freeboard (fo)

1.1 381.3 3.2

2 381.3 3.2

5 381.5 3.0

10 381.7 2.8

25 382.2 2.3

50 383.1 1.4

Bridge low chord at EL 384.52NAVDS88

100 384.6 -0.1
500 387.6 -3.1
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FIGURE 7-3
PROPOSED CONDITIONS HEADWATER

r——

Harbor Road Bridge Design Plan: Final PDR, ancrme_§7e3 Bgﬁws 9/9/200797' o
Geom: Alt 1_2, Conc_Steel beam  Flow: MEDOT Flows, Knawn WSE
RS=5®@5 BR Proposed Charies River Bridge at Habor Road

oo — —t .04546}*— e |

Legend

bl

WS 500 y
et
WS 100 w
WS 50y
——
WS 25y
WS 10y
——
WS 5yr
—_—
WS 2yr
WS 11y

—_—
Ground
P —
Ineff
*
Bank Sta

Elevation (ft)

3757

3707

T 1 T 4 y T 1 T T : T T T T —— ——— T T T T T s e
0 200 400 600 800 1000 1200
Station (ft)

Flow velocities remain low at the proposed Charles River Bridge (Table 7-7, Appendix E).

TABLE 7-7
CHANNEL FLOOD FLOW VELOCITIES AT PROPOSED CHARLES RIVER
BRIDGE AT UPSTREAM FACE

. 0.4
2 0.8
5 1.0
10 1.1
25 1.0
50 0.7
100 0.5
500 0.3

The findings of the hydraulic analysis are summarized in Table 7-8.
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TABLE 7-8
CHARLES RIVER BRIDGE HYDRAULIC SUMMARY

Storm (yr) Variable Existing Bridge  Proposed Bridge |

1.1 Headwater EL (ft)* 381.3 381.3
Velocity (ft/s) 0.4 0.4
Freeboard (ft) 2.2 3.2
Conveyance Area (sq ft) 876.6 946.1

50 Headwater EL (ft) 383.1 383.1
Velocity (ft/s) 0.7 0.7
Freeboard (ft)** 0.4 1.4
Conveyance Area (sq ft) 1018.8 1118.5

100 Headwater EL (ft) 384.6 384.6
Velocity (fi/s) 0.5 0.5
Freeboard (ft) -1.1 -0.1
Conveyance Area (sq ft) 1136.3 1261.0

*Elevations in vertical datum NAVDSS.

**A depth of 2 feet minimum is recommended on smaller streams where there has been no history

of ice jams (MEDOT, 2003).

D. SCOUR ANALYSIS

Level 1 Analysis

Previous assessments of the Charles River Bridge by Maine DOT have indicated a low
likelihood for scour. The past Maine DOT Bridge Scour Evaluation Summary states,

“No history of scour is evident in the bridge files. The channel has
experienced 1 to 2 feet of degradation since 1929, with deposition of
muck in the center of the channel. The potential for contraction scour
is low due to the consistent width of the channel through the bridge
and the flow relief provided by roadway overtopping. No downstream
deposits were evident, although some debris had collected at the
downstream bend. ”

A preliminary field assessment of the Charles River Bridge reveals no signs of excessive
scour or erosion. The channel currently appears stable in both the lateral and vertical
directions. Some sediment and debris are accumulated in the channel, yet this material does
not appear to be substantially reducing conveyance area.

Several residential structures are located approximately 200+ feet northeast of the Charles
River Bridge along Harbor Road. These structures are on high ground relative to the low
spot on the southwestern approach to the bridge and are thus not in immediate danger of
flooding. Survey indicates elevations around the home closest to the channel to be 385.3 feet
NAVDB88, while the 100-year flood is located at elevation 384.5 feet NAVDSS.
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The Charles River Bridge is aligned well with the channel, and does not limit fish passage.
The size of the opening of the bridge will be increased as part of the preliminary design.

Level 2 Analysis

Bridge scour analysis was completed in HEC-RAS, which uses the methods described in
Hydraulic Engineering Circular No. 18 (FHWA, 2001). Contraction and abutment scour
were estimated. Piers do not exist and are not a part of the recommended alternative so pier
scour is not evaluated. Long-term channel degradation has taken place slowly in the past
(about 2 feet of incision since 1929), yet the channel profile shows some sediment
accumulation at the bridge so these processes are not anticipated to contribute to significant
bed and bank movement.

The HEC-RAS estimations of contraction and abutment scour are unrealistically high for the
back-water controlled Charles River. Previous studies comparing actual and predicted scour
depths have confirmed that predictions with HEC-RAS can be high by one or two orders of
magnitude (Lombard and Hodgkins, 2008). The scour calculations in RAS are used for a
relative comparison between existing and proposed conditions. Low flow velocity (0.3-1.1
feet per second) and shear stress (0.0-0.03 pound per square foot) suggest little scour around
the existing and proposed Charles River Bridge.

Contraction scour is remains zero or is lower for proposed conditions, and abutment scour is
reduced for all storms excluding the 50-year flood on the left abutment (Table 7-9).

TABLE 7-9
RESULTS OF CHARLES RIVER BRIDGE HEC-RAS SCOUR ANALYSIS
Storm Contraction scour (ft) Left abutment scour (ft) | Right abutment scour (ft)

(yr) EX PR Change EX PR Change EX PR Change
1.1 0.0 0.0 0.0 8.5 7.2 1.3 11.3 4.2 7.1

2 43 4.1 0.2 10.6 8.9 17 14.1 5.3 8.8

5 10.3 10.0 0.3 12 10.1 19 15.9 6.0 9.9
10 120 1.7 0.3 12.7 10.7 2.0 16.7 6.6 -10.1
25 7.4 7.1 0.3 13.1 11.1 20 16.8 7.3 95
50 0.3 0.3 0.0 7.4 115 4.1 16.6 8.0 8.6
100 0.0 0.0 0.0 8.4 8.2 02 16.4 9.1 7.3
500 0.0 0.0 0.0 10.8 10.6 0.2 17.6 11.4 6.2

Scour Countermeasures and Slope Protection

The scour analysis and geomorphology of the Charles River indicates that the proposed
bridge replacement options will reduce the overall scour potential. The hydraulic analysis
indicates a low-velocity stream channel with approximately 1.1 fps velocity during the
10-year storm event.
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Utilizing the scour countermeasures analysis described in Hydraulic Engineering Circular
No. 23 (FHWA, 2001) and Design Guideline 12 for Revetments, the slope protection shall be
a 3-foot thick plain riprap embankment per standard MaineDOT details. The slope
protection shall include a filter fabric separation layer to the underlying sandy material and a
keyed-in toe protection extending a minimum of 1-foot into the existing streambed.

Reference List:

FHWA, 2001. Evaluating Scour at Bridges (Hydraulic Engineering Circular No. 18), Fourth
Edition. Publication No. FHWA NHI 01-001. Federal Highway Administration, U.S.
Department of Transportation, Washington, DC.

FHWA, 2001. Bridge Scour and Stream Instability Countermeasures (Hydraulic Engineering
Circular No. 23), Second Edition. Publication No. FHWA NHI 01-003. Federal
Highway Administration, U.S. Department of Transportation, Washington, DC.

Hodgkins, G., 1999. Estimating the Magnitude of Peak Flows for Streams in Maine for
Selected Recurrence Intervals. Water-Resources Investigations Report 99-4008. US
Geological Survey, Augusta, Maine.

Lombard, P. J. and G. A. Hodgkins, 2008. Comparison of Observed and Predicted Abutment
Scour at Selected Bridges in Maine. Scientific Investigations Report 2008-5099. U.S.
Geological Survey, Reston, VA.

MEDOT, 2003. Bridge Design Guide. Prepared by Guertin Elkerton & Associates for Maine
Department of Transportation, Augusta, ME.

USACE, 1971. Flood Plain Information, Saco River, Fryeburg, Maine. Department of the
Army, New England Division, Corps of Engineers, Waltham, MA.

USACE, 2005. Hydrologic Engineering Center River Analysis System (HEC-RAS) (V. 4.0).
U.S. Army Corps of Engineers, Hydrologic Engineering Center, Davis, CA.
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Eastern approach from center of the bndge

Western approach from center of the bridge



Bridge view from east end of structure

Bridge view from west end of structure



Looking upstream from center of the bridge



Downstream face of bridge from east bank

Upstream face of bndge from west bank



West abubtment view



Close-up: Upstream face detenoration

Close-up: West abutment bearing plate



Upstream, eastern side-slope



Downstream, westemn side-slope

Upstream, western side-slope



Eastern approach from Union Hill Road intersection

Eastern approach from Union Hill Road intersection
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4 N\ ~
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State 1 23 Maine Shue Nam 8 2151 Fregquoncy 91 12 months  Inspecton Bate 90 8212008 Hext Ispectaon QB0
Facady Crten) 7 HARBOR ROAD Locavon & 16ME OF JCTRTE 113
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Lones on 288 2 Lanos Under 288" 0 Detour Length 19 11 mi Bruige Rad 35A  Substandard Appmach Raid 36C 0 Substandard
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Bridge Maintenance

Structure Inventory and Appraisal Sheet (English Units)

Str Unnt ‘Elm/Env: Description ' :Umts Tatal Oty | % 1 fio:yv St. 1 % 2 EOly. 51, 2: %in3 chy] SL3 %in 4';foty St. 4: %n & j'cny St 5
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1 3632 Section Loss SmFiag (€A 10w 0 0% o 100 % T oo o 0% o
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2151 - 1/22/86 . Page1
BRIDGE SCOUR EVALUATION SUMMARY

Bridga Nama: Charles River Town: Fryeburg Brldge Number. 2151
Route/Nams: Stow Road Stream: Charles River River Bazin:  53C0
Review Date:  11-O¢1-85

Note : See Office/Field Roview Report for Additional Data.

SUMMARY AND CONCLUSIONS
This single span half-through steel girder bridge constructed in 1930 is suppornted by mass concrete abuiments
on spread footings. The bridge files indicated that a construction change order was made to include piles for
the westerly (right) abutment, but no details were available. The brdge spans the Charles River al about a 10
degree angle on a fairly straight stream section. Bends are located several hunared feel upstream and
downstream.

No flood history for this site Is avallable in the bridge files, The upstream flocd plain is broad and relatively
flat. The roadway approach will be overtopped for a significant length at an elevation of £4 fee! npelow the low
chord of the bridge. The roadway overtopping elevation is 13 feet below the “high water” elevalion on the
1929 plans; therefore, overtopping would reduce flood flows and velocities at the bridge.

Comparison of the 1685 stream cross-section at the bridge to the 1929 design plans indicate that the channel
bottom relicf and thalweg have changed, and is currently about 14 to 2 feet lower now than it was in 1929,
The channel width appears stable upstream and downstream, with the faces of the abutments at about the
edge of channel. The thalweg is centered in the channel through the bridge and is about 1% feel abave the
bottom of footings. Channel bottom was penetrated 8 maximum of 1 foct in sand and gravel.

No history of scour is evident in the bridge files. The channel has experienced 1 lo 2 feel of degradation since
1323, with deposition of muck in the center of the channel. The potential for contraction scour is low due 0
the consistent width of channel through the bridge and the flow relief provided by roadway overlopping. No
downstream deposits were evident, although some debris had coflected at the downstream bend. The bridge
abutments are inclined 1o the flow at a 10 degree angle, and Ihere is approximately 6 feet of cover at the
footings.

An llem 113 rating of 8L Is recommended based on approximately 6 feet of cover at the footings (similar (o
1929 construction plans); flow and velocity relief provided by roadway overiopping = 4 {eet below low chord;
and no history of scour. Because of the scourable bed material and observed change of stream channel cross-
section at the bridge since original construction, this rating shouid be reviewed after routing bndge inspections
and re-evaluated if conditions change. Rautine monitoring is recommended.

RECOMMENDATIONS
Countormesswres:  Routing Monitoring -

Recommended Repair Code: Elernent: Wark: Poorty Effort:

Level Two Analysis:  Not Required -

RECCMMENDED SCOUR VULNERABILITY RATING (PER FHWA)

Scour Vilnerabity: .

Rocomnmended MBI Rating Hem 81: 8 vem71. 8 ftem 1°3; 8L




2151 - 1/22/96 . Page2

BRIDGE SCOUR EVALUATION SUMMARY

BRIDGE DESCRIPTION
Brdpe Descriztion:  Single Span
Dato Buitt 1930
Low Chard Elev (1) 102.50 -

Qvertopping Elev () 98.6

ABUTMENTS

Type:
Support:
Foundaticn Type:
Footing Exposed.
Top of Footing Ewey (R):
Focting Height (R):
Exposure (1):
Piles Exposed:
Pile Tip Elev ():
Rock Elev (ft):

Riprap (TypwSize).
Riprap Condition;
Other Protection:
Condition:
Scour
Tit/Settiement
Max Depth Undermining (1t):
Scour Holes:
Location:

PIERS

Numbet of Spans; 1 Bridge Ostum. Assumed

Date of Widening/Major Repairs: MNone
Brdge Deck Elev (1Y 106.11 - Thatwveg Elee (). 86.3

Overtopping Location:  Right Approach

Left Abutment Right Abutment

Vertical Wall w/Wingwail Vertical Wall w/Wingwall
Fixed Expansion

Spread Foolings Spread Foolings w/ piles
No No

88.0 88.0

30 3.0

0 0

NA No

NA Unknown

Unknown Unknown

None None

NA NA

None None

NA NA

No No

0 0

No No

NA NA




OFFICE/FIELD REVIEW REPORT

Bridne Name® C1\ATL 5 Bnex ITown FReEwe o Bagge 21\
| Route NosName <try e - () [Stream: Crapr e RWEZ Revew Oate.  |O~\\"AS |

Stream Cross Section at Bridge (Facinq Downstreain)

Upstieam Sxdn. __\/ Dawnstream Side:

CUGLABUT e T RiE
T ToAIRmO - eE T
L RERER RRARI ST T

R R .
D RS AL
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CHARLES RIVER BRIDGE #2151
OVER THE CHARLES RIVER

PRELIMINARY DESIGN REPORT

APPENDIX D

HYDROLOGY/HYDRAULIC DATA
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APPENDIX E: HEC-RAS OUTPUT

CHARLES RIVER BRIDGE (#2151), Fryeburg, PIN 15095.00
MMI #2764-03

EXISTING CONDITIONS PROPOSED CONDITIONS

Reach River Sta Profile Q Total W.S. Elev Vel Chnl Q Total W.S. Elev Vel Chnl

(cfs) (ft) (ft/s) (cfs) (ft) (ft/s)
mainstem 6.1 11yr 1,183 381.3 0.3 1,183 381.3 0.3
mainstem 6.1 2yr 2,344 381.4 0.5 2,344 381.4 0.5
mainstem 6.1 5yr 3,594 381.6 0.8 3,594 381.6 0.8
mainstem 6.1 10 yr 4,520 381.8 0.9 4,520 381.8 0.9
mainstem 6.1 25yr 5,743 382.4 1.0 5,743 382.4 1.0
mainstem 6.1 50 yr 6,703 383.2 0.9 6,703 383.2 0.9
mainstem 6.1 100 yr 7,715 384.7 0.8 7,715 384.7 0.8
mainstem 6.1 500 yr 10,238 387.6 0.7 10,238 387.6 0.7
mainstem 6.0 11yr 1,183 381.3 0.5 1,183 381.3 0.5
mainstem 6.0 2yr 2,344 381.4 1.0 2,344 381.4 1.0
mainstem 6.0 5yr 3,594 3815 1.5 3,594 3815 1.5
mainstem 6.0 10 yr 4,520 381.7 1.8 4,520 381.7 1.8
mainstem 6.0 25yr 5,743 382.3 2.0 5,743 382.3 2.0
mainstem 6.0 50 yr 6,703 383.1 1.9 6,703 383.1 1.9
mainstem 6.0 100 yr 7,715 384.6 1.6 7,715 384.6 1.6
mainstem 6.0 500 yr 10,238 387.6 1.1 10,238 387.6 1.1
mainstem 5.05 11yr 1,183 381.3 0.3 1,183 381.3 0.3
mainstem 5.05 2yr 2,344 381.3 0.7 2,344 381.3 0.7
mainstem 5.05 5yr 3,594 3815 0.9 3,594 3815 0.9
mainstem 5.05 10 yr 4,520 381.7 1.0 4,520 381.7 1.0
mainstem 5.05 25yr 5,743 382.2 0.9 5,743 3822 0.9
mainstem 5.05 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.05 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 5.05 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 5.04 1.1yr 1,183 381.3 0.4 1,183 381.3 0.4
mainstem 5.04 2yr 2,344 381.3 0.7 2,344 381.3 0.7
mainstem 5.04 S5yr 3,594 3815 1.0 3,594 3815 1.0
mainstem 5.04 10 yr 4,520 381.7 1.0 4,520 381.7 1.0
mainstem 5.04 25yr 5,743 382.2 0.9 5,743 382.2 0.9
mainstem 5.04 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.04 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 5.04 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 5.03 11yr 1,183 381.3 04 1,183 381.3 0.4
mainstem 5.03 2yr 2,344 381.3 0.7 2,344 381.3 0.8
mainstem 5.03 5yr 3,594 3815 1.0 3,594 381.5 1.0
mainstem 5.03 10 yr 4,520 3817 1.1 4,520 381.7 1.1
mainstem 5.03 25yr 5,743 382.2 1.0 5,743 382.2 1.0
mainstem 5.03 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.03 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 5.03 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 5.025 Bridge Bridge




APPENDIX E: HEC-RAS OUTPUT

CHARLES RIVER BRIDGE (#2151), Fryeburg, PIN 15095.00
MMI #2764-03

EXISTING CONDITIONS PROPOSED CONDITIONS

Reach River Sta Profile Q Total W.S. Elev Vel Chnl Q Total W.S. Elev Vel Chnl

(cfs) (ft) (ft/s) (cfs) (ft) (ft/s)
mainstem 5.02 1.1 yr 1,183 381.3 0.4 1,183 381.3 0.4
mainstem 5.02 2yr 2,344 381.3 0.7 2,344 381.3 0.7
mainstem 5.02 5yr 3,594 3814 1.0 3,594 381.4 1.0
mainstem 5.02 10 yr 4,520 381.6 1.1 4,520 381.6 1.1
mainstem 5.02 25 yr 5,743 382.2 09 5,743 382.2 0.9
mainstem 5.02 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.02 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 5.02 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 5.01 1.1yr 1,183 381.3 0.3 1,183 381.3 0.3
mainstem 5.01 2yr 2,344 381.3 0.7 2,344 381.3 0.7
mainstem 5.01 Syr 3,594 381.4 0.9 3,594 381.4 0.9
mainstem 5.01 10 yr 4,520 381.6 1.0 4,520 3816 1.0
mainstem 5.01 25yr 5,743 382.2 0.9 5,743 382.2 0.9
mainstem 5.01 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.01 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem  5.01 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 5.00 1.1yr 1,183 381.3 0.3 1,183 381.3 0.3
mainstem 5.00 2yr 2,344 381.3 0.7 2,344 381.3 0.7
mainstem 5.00 S5yr 3,594 381.4 1.0 3,594 381.4 1.0
mainstem 5.00 10 yr 4,520 381.6 1.0 4,520 3816 1.0
mainstem 5.00 25 yr 5,743 382.2 0.9 5,743 382.2 0.9
mainstem 5.00 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 5.00 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 5.00 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 4.1 11yr 1,183 381.3 0.4 1,183 381.3 0.4
mainstem 4.1 2yr 2,344 381.3 0.7 2,344 381.3 07
mainstem 4.1 S5yr 3,594 381.4 1.0 3,594 381.4 1.0
mainstem 4.1 10 yr 4,520 381.6 1.1 4,520 3816 1.1
mainstem 4.1 25 yr 5,743 382.2 0.9 5,743 382.2 0.9
mainstem 4.1 50 yr 6,703 383.1 0.7 6,703 383.1 0.7
mainstem 4.1 100 yr 7,715 384.6 0.5 7,715 384.6 0.5
mainstem 4.1 500 yr 10,238 387.6 0.3 10,238 387.6 0.3
mainstem 4.0 1.1yr 1,183 381.3 0.3 1,183 381.3 03
mainstem 4.0 2yr 2,344 381.3 0.6 2,344 381.3 0.6
mainstem 4.0 S5yr 3,594 3814 0.8 3,594 381.4 0.8
mainstem 4.0 10 yr 4,520 381.6 0.8 4,520 3816 0.8
mainstem 4.0 25yr 5,743 3822 0.7 5,743 382.2 0.7
mainstem 4.0 50 yr 6,703 383.1 0.5 6,703 383.1 0.5
mainstem 4.0 100 yr 7,715 384.6 0.4 7,715 384.6 0.4
mainstem 4.0 500 yr 10,238 387.6 0.2 10,238 387.6 0.2
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and Envirommental Science

QA\\ MILONE & MACBROOM'

MEMORANDUM
TO: Steve Bodge
MaincDOT
FROM: Andrew Manning
Milone & MacBroom, Inc.
DATE: March 27, 2009
RE: Charles River Bridge (#2151) - PIN# 15095.00

Summary of Issucs and Comments

In review of comments and concerns expressed during project initiation and the initial public meeting,

we have compiled the attached table of positive and negative impacts duc to the following scenarios:
Removal of the Charles River Br. (#2151) and Replacement of the Red Iron Br. (#2708)
Replacement of the Charles River Br. (#2151) and Removal of the Red Tron Br. (#2708)

This information has becn compiled from a varicty of sources and materials, including our meeting
notes, bridge documents and inspections, our experience in bridge design and costs, public mecting
comments, and direct communications with the following people:

Martin Krauter, Town Manager — Town of Fryeburg

David Powecrs, Facilities/Transportation Director - MSAD #72

Aaron Bennett. Owner/MSAD #72 Transportation Contractor — Bennctt Transportation

Julia Dawson, Bicycle Plan Consultant/Facilitator - SMRPC

Karen Grey, Trail Groomer — Interstate Snogoers Snowmobile Club

While most of the comments from these individuals have been combined on the summary, the Town
Manager did not offcr any formal comments or additional information. A few residents did ask where
they could offer comments in writing but offered nothing in person; comments may be turned into town
hall and forwarded to Leanne Timberlake per the public notification form at a later date.

The Town Manager is putting the removal of the Charles River Bridge on the Selectman’s Agenda for
March 26, 2009. A formal town comment may be issucd as a result of the discussion but nothing was
received as of the moming of March 27. As far as turnout during the public meeting, the Town Manager
stated that is was well attended as far as town meetings are concerned but a few people noted the short
notice period in the local newspaper,

One comment received from a few people was the option of a pedestrian/trail bridge as a replacement.
While the impacts at each location may be problematic. some issues may be resolved with the
installation of a smaller structure to maintain cxisting patterns of pedestrian/bicycle traffic — i.c crossing
the Red Iron Bridge on foot/bicycle to reach the church or continuc on a bicycle tour.

Milone & MacBroom, Inc., 20 Independence Drive, 3% Floor, Freeporl, ME 04032 (207) 865-1358 Fax (207) 865-1391

ORPORATE OF D30T CHEMIIHE. CONNEE T
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TRAFFIC AND ACCIDENT DATA



