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Hydrologic and Hydraulic Report
West Mount Vernon Bridge over Taylor Pond Outlet/Echo Lake Inlet WIN 021698.00

The following is a report of the hydrologic and hydraulic analysis of the existing and proposed
bridges at West Mount Vernon Bridge (Bridge No. 2930) over the outlet of Taylor Pond and the
inlet of Echo Lake in the town of Mt. Vernon in Kennebec County, ME.

1.0 Introduction

The Mt. Vernon Bridge crosses over the outlet of Taylor Pond and the inlet of Echo Lake. The
bridge carries Pond Road from Sandy River Road across Taylor Pond and Echo Lake to Desert
Pond Road in Mt. Vernon. In addition, the Mt. Vernon Bridge is approximately 70 feet
downstream of the Taylor Pond Dam that was rehabbed in 1991 to control Taylor Pond,
Upstream of the Mt. Vernon Bridge. Rehab of the dam included the construction of new
embankment, spillway, overflow crest, and an emergency spillway. Riprap was also redistributed
at the toe of the dam and the eastern side of the outlet immediately downstream of the dam.
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Figure 1 — Project Location Map (USGS Quadrangle — Favette, ME)
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West Mount Vernon Bridge is located just downstream of the Taylor Pond Dam. There are no
structures downstream of the Bridge on Echo Lake.
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Figure 2 — Aerial image showing project site
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2.0 Existing Data Review

» Site Photographs are provided in Appendix A.

* Immediately upstream of the project site lies the Taylor Pond Dam. The dam features
a 25-foot spillway at an elevation of 324.80° and a 67-foot overflow crest at an
elevation of 325.20°. The dam also features a 25-foot wide emergency spillway with
an overtopping height of 328.50°.

* Residents of Mt. Vernon indicated that, in March/April of 1987, the bridge was
overtopped. By a combination of warming temperatures, melting snowpack, and
heavy precipitation, the nearest stream gage at North Sidney was reporting a
recurrence interval of greater than 100 years. Many of the communities within the
Kennebec River Basin reported their greatest flood of record, especially in the lower
portion of the Basin. The flooding in the Kennebec River Basin totaled an estimated
$34 million in losses.

* FEMA Flood Insurance Rate Map (see Appendix B). Kennebec County, ME. June
16, 2011. The FEMA flood insurance rate map shows the project in Zone AE. Zone
AE means that base flood elevations have been determined. The base flood elevation
shown on the FIRM is an elevation of 327 upstream at Taylor Pond (outlet) and 317
downstream at Echo Lake (inlet) of the project bridge. There was no flood profile
provided in the FEMA Flood Insurance Study.

3.0 Hydrology

Peak stream flows for Taylor Pond Outlet/ Echo Lake Inlet were determined from USGS
Regression Equations (Hodgkins, 1999 & Lombard/Hodgkins, 2015). The USGS Regression
Equations are calculated based on the USGS SIR 08-5102 method. The drainage area at the
location of the bridge replacement project is 35.4 square miles. The bridge is located within the
Androscoggin River watershed. The USGS SIR 08-5102 Regression method is used to find the
peak flows of ungauged streams for drainage basins ranging from 1 mi’> to 2000 mi’. The
regression method then separates the state into different flow regions in which flood-flow
magnitudes and basin characteristics are generalized. That information is then compared to
nearby gaged stream flow data to determine the peak flow rates. The flows can be found in
Table 1. The hydrology report can be found in Appendix C.
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Figure 3 — Watershed above Mt. Vernon Bridge over Tavylor Pond/ Echo Lake

Table 1: Flood Information
(For calculations see Appendix C)

Year Storm USGS SIR 08-5102
(cfs)
Drainage Area 35.4 sq. mi.
Qi 331.1
Q2 612.2
Qs 898.0
Q1o 1101.2
Q2s 1366.5
Qso 1569.0
Q100 1785.9
Qs00 2302.6

The hydraulic analysis was completed using the peak flows resulting from the USGS SIR 08-
5102 regression equations. In the 1987 flood, the roadway was overtopped and was estimated to
be greater than the 100-year storm, but less than the 500-year storm. In the existing HEC-RAS
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model, the 100-year flow nearly overtops the roadway, which is consistent with the 1987 flood
validating the flows for the model.

4.0 Hydraulic Analysis

Hydraulic calculations for the existing and proposed conditions along Taylor Pond/Echo Lake
were performed using the U.S. Army Corps of Engineers’ software HEC-RAS, version 5.0.3.
HEC-RAS supports one-dimensional, steady flow, water surface profiles calculations. Cross-
sections were cut from survey gathered for this project.

The existing bridge was constructed in 1929. The bridge is a two-span structure with a total
length of approximately 49 feet from abutment to abutment. The existing structure features a 3-
foot wide pier at the superstructure then widens to approximately 4.7 feet at the stream. The pier
also features a 90° triangular nose at the upstream end of the structure. Therefore, the coefficient
of drag (Cd) for the momentum equation in low flow scenarios is 1.6. The low chord elevation of
the existing bridge is 321.93 feet. The existing structure has a hydraulic opening of
approximately 239.42 square feet. The existing model indicates that the existing structure is not
under pressure flow or energy flow, but rather it uses the momentum equation due to the
presence of a pier within the stream. In the proposed condition, the model only utilizes the
energy flow equation as there is no pier and the flow passes under the low chord of the structure.

The MaineDOT Bridge Design Guide (BDQG) states that bridges that are not major riverine
bridges shall have a minimum depth of 2 feet of freeboard over the 50-year storm event. The
BDG also states that the proposed bridge should clear the flood of record when possible. The
proposed structure maintains the low chord (Elev. 321.93) from existing condition, but in order
to clear the flood of record (1987 flood was greater than the 100-yr storm) the span length of the
proposed structure increased to 70 feet from abutment to abutment. The increased opening
lowered the water surface elevations of all the design storms with the exception of the 1.1-yr
storm. The structure will feature integral abutments with sloping embankments. The proposed
structure offers approximately 329.90 square feet of hydraulic opening, which equates to a 38%
increase over the existing condition. In order to meet the minimum 2-foot required freeboard the
existing low chord would need to be raised by approximately 0.7 feet, but would require the
profile of the roadway to be raised by approximately 1.75 feet. This would cause significant
impacts to the intersection at the west end of the bridge as well as increase the overall cost of the
project. A memorandum with additional discussion of the hydraulic clearance can be found in
Appendix 1.

The HEC-RAS model was run using known stillwater surface elevations for Echo Lake for the
downstream boundary condition. From the Kennebec County FEMA FIS study stillwater
elevations were provided for the 10-, 50-, 100-, and 500-year events (see Appendix D). The
water surface elevations for the other events were estimated from USGS mapping.
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The model was run using “subcritical” flow due to the Froude numbers at all cross-sections
below 1.0. The model covers approximately 290 feet of Taylor Pond and Echo Lake with
approximately 95 feet upstream of the bridge and 150 feet downstream of the bridge. Cross-
sections were provided upstream of the Taylor Pond Dam and immediately downstream and
upstream of the Mt. Vernon bridge.

There are no known water surface elevations at the project site; however, in the existing structure
model, the 100-yr flow nearly overtops the roadway which matches the description of the flood
of 1987 where the design year was estimated to be greater than the 100-yr storm, but less than
the 500-year storm.

Manning’s n numbers were estimated from ground cover within the project site. The channel’s
Manning’s n value was estimated to be 0.03 and it was assumed to be a clean and straight stream
with no riffs or deep pools. The overbanks have areas of mowed grass and heavy brush which
equates to Manning’s n values of 0.03 and 0.1 respectively. Ineffective flow areas were set
upstream and downstream of the bridge based on contraction and expansion.

The analysis found that the existing structure/roadway is impacted by the 100-yr storm and the
500-year storm event overtops the roadway. The 50-year storm is approximately 0.01 feet below
the low chord. The clearances and hydraulic information are provided in Table 2.

The proposed project raises the profile of the roadway and increases the span length to increase
the clearance between the water surface and the low chord of the structure. The proposed
structure offers 1.29 feet of clearance between the 50-year water surface elevation and the low
chord of the bridge. As a result of the proposed bridge replacement, the water surface elevation
for higher intensity storm events have been decreased and all storm events pass under the low
chord of the proposed structure. The outlet velocities have also been decreased with the proposed
structure.

Table 2 provides a summary of the hydraulic analysis of existing and proposed conditions at the
West Mount Vernon Bridge over Taylor Pond and Echo Lake.
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Table 2: Hydraulic Analysis Summary

Summary of Hydraulic Data — Mt. Vernon Bridge | Existing Bridge | Proposed Bridge
over Taylor Pond/Echo Lake
Low Chord 321.93 321.93
Floodplain width at Q100, ft 207.23 65.13
Floodplain width at Q500, ft 235.59 81.37
Width at Banks, ft 52.6 52.6
Headwater at Upstream face of bridge, Q25, ft 321.43 320.28
Headwater at Upstream face of bridge, Q50, ft 321.92 320.64
Headwater at Upstream face of bridge, Q100, ft 323.59 321.00
Headwater at Upstream face of bridge, Q500, ft 324.43 321.76
Discharge Velocity at Q25, fps 4.85 5.99
Discharge Velocity at Q50, fps 5.09 6.32
Discharge Velocity at Q100, fps 4.47 6.65
Discharge Velocity at Q500, fps 4.69 7.37
Ordinary High Water Elevation (Q1.1) (US face), ft 317.41 317.97
Discharge Velocity at Q1.1, fps 5.57 3.26
Clearance at Q25, ft 0.50 1.65
Clearance at Q50, ft 0.01 1.29
Clearance at Q100, ft 0.00 0.93
Clearance at Q500, ft 0.00 0.17
Bridge Opening Area, ft? 239.42 329.90
Flow area at Q100, ft* 238.91 282.42
Flow area at Q500, ft* 322.51 332.35

The HEC-RAS model was reviewed for errors, warnings, and notes. There were several notes
produced by HEC-RAS for the existing and proposed models about multiple critical depths
found at several cross-sections. While there were no errors produced, some warnings stated there
might be need for more cross-sections. These warnings were reviewed and were deemed
acceptable for this analysis. HEC-RAS outputs including cross-sections and profiles are provided
for existing conditions in Appendix E and proposed conditions in Appendix F.

5.0 Scour Analysis

A scour analysis was performed based on equations from FHWA publication HEC-18 (Fifth
Edition). The 100-year and 500-year events were analyzed for scour at the proposed West Mount
Vernon Bridge crossing. The Dso of the streambed material was taken from boring samples at
depths between 15 and 17 feet. The Dso of the material at the depth of 15 to 17 feet was found to
be 0.14 mm or 0.00046 feet. This number was used to determine whether clear water or live bed
scour analysis was to be performed. At West Mount Vernon Bridge, live bed scour was required
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to be calculated. In addition, local scour was calculated per HEC-18 for the near and far
abutments.

The total scour depths can be found in Table 4 and the scour analysis can be found in the
Appendix G.

Table 4: Scour Depths

100 - year storm
Mear Abutment | Far Abutment

Aggradation/ Degradation (ft) 0.00 0.00
Contraction/Expansion Scour (ft) * 0.00 0.00

Local Scour (ft) 3,01 4,19
Pressure Flow Scour (ft) -— —-
LOTAL SCOQUR Y 01 ) £10 |

500-year storm
Mear Abutment | Far Abutment

Aggradation/ Degradation (ft) 0.00 0.00
Contraction/Expansion Scour {ft) * 0.00 0.00
Local Scour (ft) 3.48 5.08
Pressure Flow Scour (ft) -— —-

TOTAL SCOUR [ft) 3.48 5.09

* If caleulated y . refumns negative answer, the scour depth equals zero

6.0 Summary

The existing West Mount Vernon Bridge over the outlet of Taylor Pond and the inlet of Echo
Lake in Kennebec County is proposed to be replaced. The low chord of the existing structure is
at 321.93 feet and the Q100 (Elev. 323.69) impacts the existing structure and the Q500 (Elev.
324.52) overtops the existing structure. The existing structure provides approximately 239 square
feet of hydraulic opening.

The profile of the roadway is proposed to be raised while also maintaining the existing low chord
elevation. The span length from abutment to abutment is proposed to be lengthened to 70 feet in
order to provide more hydraulic clearance from the low chord to the 50-yr water surface
elevation. The proposed conditions allow for all design storms to pass under the low chord
elevation. Lengthening the span of the structure has increased the hydraulic opening to
approximately 330 square feet.

The proposed structure will decrease the water surface elevations for all storm events with the
exception of the 1.1-year storm which increases slightly (0.33 feet). In addition, the increased
span length allows for approximately 1.3 feet of clearance between the low chord of the structure
and the 50-year water surface elevations. The proposed structure also allows the flood of record
and the 500-year storm to pass under the low chord of the structure. Although the proposed
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clearance is less than required by the MaineDOT Bridge Design Guide (minimum 2-foot
clearance over the 50-year storm or 1-foot clearance over the 100-year storm event), a balance
between site impacts and hydraulic clearance was considered and the resulting bridge
configuration was deemed acceptable.
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APPENDIX A

Site Photographs
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Photo 2 — Echo Lake — Looking Downstream



Photo 3 — Pond Road — East Approach

Photo 4 — Pond Road — West Approach
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WIN: 21698.00 Project Name: Mt Vernon Bridge

Town: Mt Vernon Stream Name: Taylor Pd Outlet / Echo Lk Inlet
Route No. ME 41 Bridge Name: Mt Vernon Bridge

Asset ID: 2930 Analysis by: CSH

Lat: 44,4527 Long: -70.0142 Date: 1/6/2017

Peak Flow Calculations by USGS Regression Equations (Hodgkins, 1999 & Lombard/Hodgkins, 2015)

Enter data in blue cells only!

km? mi® ac Enter data in [mi?] Worksheet prepared by:
A 91.69 35.40] 22656.0 Watershed Area DRNAREA Charles S. Hebson, PE
w 15.73 6.1 3887.8 Wetlands area (by NWI) Environmental Office
Maine Dept. Transportation
P, 419413| 4928734 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016
County |Androscoggin choose county from drop-down menu 207-557-1052
pptA 45.3 mean annual precipitation (inches; by look-up) Charles.Hebson@maine.gov
SG 0.00 sand & gravel aquifer as decimal fraction of watershed A ver. 2016 Feb 05
A (km?) 91.69 Conf Lvl References:
W (%) 17.16 NWI Wetlands % STORNWI Hodgkins, G.A., 1999.

Estimating the magnitude of peak flows for streams
in Maine for selected recurrence intervals

Ret Pd  Peak Flow Estimate WRIR 99-4008, USGS Augusta, ME
T (yr) Lower Qr(m%*s)  Upper Qr (ft¥/s)
1.1 9.38 331.1
2 17.34 612.2 Lombard, P.J. & G.A. Hodgkins, 2015.
5 25.43 898.0 Peak flow regression equations for small, ungaged streams in
10 31.19 1101.2 Maine - Comparing map-based to field-based variables
25 38.70 1366.5 SIR 2015-4059, USGS, Augusta, ME
50 44.43 1569.0
100 50.58 1785.9
500 65.21 2302.6 Qr=bxA*x 10™"
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WIN:
Town:
Route No.
Asset ID:
Lat:

21698.00

Mt Vernon

ME 41

2930

44.45270

Long: -70.0142

Project Name: Mt Vernon Bridge

Stream Name: Taylor Pd Outlet / Echo Lk Inlet
Bridge Name: Mt Vernon Bridge

Analysis by: CSH

Date: 1/6/2017

DO NOT ENTER ANY DATA ON THIS PAGE; EVERYTHING IS CALCULATED

MAINE MONTHLY MEDIAN FLOWS and HYDRAULIC GEOMETRY BY USGS REGRESSION EQUATIONS (2004)

Value
35.40
419412.5| 4928734
77.90
45.3
0.00

Month Qmedian

(ft3/s)

Jan 30.17
Feb 28.49
Mar 44.82
Apr 154.50
May 88.66
Jun 34.07
Jul 12.65
Aug 8.26
Sep 8.34
Oct 14.15
Nov 43.88
Dec 45.48
Quf 219.6
ann avg 71.9
ann med 38.2
Q1.002 162.6
Qi 209.3
Q105 283.8
Quf 391.5
Wi 49.0
dps 2.0
Aps 97.8

Variable Explanation
A Area (mi®)
Pe Watershed centroid (E,N; UTM; Zone 19; meters)

DIST Distance from Coastal reference line (mi)
pptA  Mean Annual Precipitation (inches)
SG Sand & Gravel Aquifer (decimal fraction of watershed area)

(m%s)
0.8550
0.8073
1.2700
4.3782
2.5125
0.9656
0.3584
0.2339
0.2362
0.4010
1.2435
1.2889

Median Monthly Flows

180.0

160.0
140.0

120.0

100.0

80.0
60.0

Flow (ft3/s)

40.0

20.0

0.0

10 11

12

assume v = 4ft/s

estimated bankfull width (ft)

estimated bankfull depth (ft)
estimated bankfull flow area (ft*)

References
Dudley, R.W., 2004. Hydraulic Geometry Relations ..., SIR 2004-5042
Dudley, R.W., 2004. Estimating Monthly Streamflows ... , SIR 2004-5026
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Qbf
Ql.002
Ql.l
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Daily Avg Flow Dist
A, = (mi®) 354
Q (ft¥s)
Median 84" pctl

5.57 8.97
8.28 12.44
10.64 15.54
13.47 18.84
16.48 22.09
19.50 25.16
23.37 28.75
27.40 33.07
31.94 37.39
36.77 44.14
42.70 51.38
50.72 60.31
59.33 70.26
69.59 81.97
84.37 98.58

105.22 117.69
132.76 150.82
175.86 202.52
260.99 314.94

219.6
162.6
331.1
612.2




NOTE: This page is for preliminary sizing only.
Final design should be done with HY8 or HDS-5

Preliminary Culvert Sizing - Round & Box Culverts

Shape: Box Note: culvert dimensions are for open flow area; adjust for lost capacity
Type: Box 0 ww Qas 1366.5 due to embedding / backfilling (min {2' / 25% rise} embedment).
D or R (ft) 8 Qso 1569.0 trialD/R = 15.6 This is hydraulic sizing only; check for other requirements.
w (ft) 30 box width Q100 1785.9 trial w: BFW = 49.0
Slope (ft/ft) 0.02
A (ft9) 240.00
g (ft/s?) 32.2
Performance Curve - Inlet Control Dimensionless Perf Curve - Inlet Control
2.0 2.0 /
I QZS QlOO /
/
11 Qzs Qso Q100 |Q50 I
~
fa) /
o 1.0 S 1.0 e
T T M
o0 b bk 0.0 41 ——
1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 0.00 0.20 0.40 0.60 0.80 1.00
Q (ft¥fs) Q= {QIA@D)*?}
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Basin Characteristics Ungaged Site Report

Date: Thurs Jan 5, 2017 4:25:56 PM GMT-5
Study Area: Maine

NAD 1983 Latitude: 44.4527 (44 27 10)
NAD 1983 Longitude: -70.0142 (-70 00 51)

| Label I Value I Units I Definition |
| DRNAREA I 35.4 || square miles || Area that drains to a point on a stream |
STORNWI 17.16 | percent rnevr;:\ot?fe of storage (combined water bodies and wetlands) from the National Wetlands
| ELEV I 553.1 || feet || Mean Basin Elevation |
| PRECIP I 44.9 || inches | Mean Annual Precipitation |
| SANDGRAVAP I 0 || percent || Percentage of land surface underlain by sand and gravel aquifers |
| COASTDIST I 79 || miles || Shortest distance from the coastline to the basin centroid |
CENTROIDX 419412.51 State P lane Basin centroid horizontal (x) location in state plane coordinates
coordinates
CENTROIDY 4928734.03 State P lane Basin centroid vertical (y) location in state plane units
coordinates
[ SANDGRAVAF I 0 || dimensionless || Fraction of land surface underlain by sand and gravel aquifers |
[ LC11IMP I 0.52 || percent || Average percentage of impervious area determined from NLCD 2011 impervious dataset |
[ LC11DEV I 3.83 || percent || Percentage of developed (urban) land from NLCD 2011 classes 21-24 |
| LCO6WATER I 12.02 || percent || Percent of open water, class 11, from NLCD 2006 |
| ELEVMAX | 1311.6 || feet || Maximum basin elevation |
| BSLDEM10M I 9.44 || percent || Mean basin slope computed from 10 m DEM |
| STATSGOA I 2.43 || percent || Percentage of area of Hydrologic Soil Type A from STATSGO |

|
URL: http://streamstatsags.cr.usgs.gov/v3_beta/BCreport.htm —
Page Contact Information: Streamstats Status News U&:gg
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Hydrologic and Hydraulic Report
West Mount Vernon Bridge over Taylor Pond Outlet/Echo Lake Inlet WIN 021698.00
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TABLE 7 - SUMMARY OF STILLWATER ELEVATIONS - (continued)

ELEVATION (FEET NAVD)
10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE ANNUAL ANNUAL ANNUAL ANNUAL
AND LOCATION CHANCE CHANCE CHANCE CHANCE
ECHO LAKE
Town of Readfield 316.1 316.9 317.1 3175
GREAT POND
Entire shoreline within the
Town of Belgrade * * 248.4 *
Entire shoreline within the
Town of Rome * * 248.4 *
JIMMY POND
Town of Litchfield * * 177.7 *

LITTLE COBBOSSEECONTEE
LAKE

Town of Winthrop 168.1 169.1 169.6 170.8

LITTLE PURGATORY
POND

Town of Litchfield * * 177.7 *

LONG POND
Entire shoreline within the
Town of Belgrade * * 241.2 *
Entire shoreline within the
Town of Rome * * 241.2 *

LOVEJOY POND

Town of Readfield 303.4 304.1 304.4 305
Entire shoreline within the
Town of Wayne * * 304.4 *

LOWER TOGUS POND
Town of Chelsea 198.1 183.5 183.7 184.1

*Data not computed
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HEC-RAS Plan: Existing River: Stream

Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)

Reach 296.6891 1.1yr 331.10 320.00 326.03 320.82 326.03 0.000018 0.57 582.12 131.94 0.05
Reach 296.6891 2yr 612.20 320.00 326.52 321.23 326.54 0.000044 0.95 648.66 134.56 0.07
Reach 296.6891 5yr 898.00 320.00 326.93 321.59 326.96 0.000073 1.29 704.22 136.72 0.10
Reach 296.6891 10 yr 1101.20 320.00 327.18 321.81 327.21 0.000095 1.51 745.93 190.77 0.11
Reach 296.6891 25yr 1366.50 320.00 327.45 322.09 327.50 0.000124 1.79 801.52 211.10 0.13
Reach 296.6891 50 yr 1569.00 320.00 327.64 322.29 327.70 0.000148 1.99 842.15 224.83 0.14
Reach 296.6891 100 yr 1785.90 320.00 327.81 322.49 327.89 0.000174 219 882.31 237.61 0.15
Reach 296.6891 500 yr 2302.60 320.00 328.15 322.93 328.26 0.000241 2.67 978.17 330.89 0.18
Reach 269 Inl Struct

Reach 243.1470 1.1yr 331.10 315.20 318.09 316.52 318.14 0.000381 1.68 197.35 121.96 0.20
Reach 243.1470 2yr 612.20 315.20 319.11 316.94 319.18 0.000380 2.14 288.97 144.33 0.21
Reach 243.1470 5yr 898.00 315.20 319.97 317.29 320.06 0.000372 247 369.34 157.71 0.21
Reach 243.1470 10 yr 1101.20 315.20 321.02 317.51 321.11 0.000260 2.40 469.37 164.00 0.19
Reach 243.1470 25yr 1366.50 315.20 321.74 317.79 321.84 0.000257 2.60 538.80 167.33 0.19
Reach 243.1470 50 yr 1569.00 315.20 322.25 317.98 322.37 0.000255 2.74 589.37 169.78 0.19
Reach 243.1470 100 yr 1785.90 315.20 323.88 318.19 323.93 0.000098 1.93 1147.70 178.14 0.12
Reach 243.1470 500 yr 2302.60 315.20 324.71 318.63 324.78 0.000114 2.23 1299.04 188.59 0.13
Reach 234.5943 1.1yr 331.10 315.00 318.08 316.41 318.13 0.000406 1.82 182.30 122.86 0.20
Reach 234.5943 2yr 612.20 315.00 319.08 316.87 319.17 0.000439 2.38 261.24 144.47 0.22
Reach 234.5943 5yr 898.00 315.00 319.94 317.27 320.05 0.000446 2.78 330.46 157.21 0.23
Reach 234.5943 10 yr 1101.20 315.00 320.99 317.52 321.10 0.000318 2.7 417.76 172.91 0.21
Reach 234.5943 25yr 1366.50 315.00 321.70 317.82 321.83 0.000319 2.95 477.91 179.49 0.21
Reach 234.5943 50 yr 1569.00 315.00 322.22 318.04 322.36 0.000318 3.1 521.80 183.92 0.21
Reach 234.5943 100 yr 1785.90 315.00 323.88 318.27 323.93 0.000090 1.87 1214.13 199.22 0.12
Reach 234.5943 500 yr 2302.60 315.00 324.72 318.76 324.78 0.000105 2.16 1381.70 209.35 0.13
Reach 222.8647 1.1yr 331.10 315.29 318.05 316.66 318.12 0.000647 2.18 152.86 99.27 0.25
Reach 222.8647 2yr 612.20 315.29 319.04 317.14 319.16 0.000650 2.78 223.79 104.48 0.27
Reach 222.8647 5yr 898.00 315.29 319.89 317.55 320.04 0.000639 3.21 285.83 110.22 0.28
Reach 222.8647 10 yr 1101.20 315.29 320.95 317.81 321.09 0.000437 3.10 365.87 117.44 0.24
Reach 222.8647 25yr 1366.50 315.29 321.66 318.15 321.83 0.000433 3.36 420.35 131.67 0.24
Reach 222.8647 50 yr 1569.00 315.29 322.17 318.37 322.35 0.000429 3.53 460.21 188.07 0.25
Reach 222.8647 100 yr 1785.90 315.29 323.85 318.60 323.92 0.000137 2.30 1011.56 207.04 0.14
Reach 222.8647 500 yr 2302.60 315.29 324.68 319.13 324.78 0.000157 2.63 1185.38 229.03 0.16
Reach 201.4599 1.1yr 331.10 315.04 317.90 317.08 318.09 0.002102 3.46 95.93 53.69 0.44
Reach 201.4599 2yr 612.20 315.04 318.84 317.66 319.12 0.001856 4.25 145.46 58.64 0.44
Reach 201.4599 5yr 898.00 315.04 319.64 318.16 320.00 0.001732 4.84 188.32 61.86 0.45
Reach 201.4599 10 yr 1101.20 315.04 320.75 318.48 321.06 0.001048 4.50 249.61 65.63 0.36
Reach 201.4599 25yr 1366.50 315.04 321.43 318.85 321.79 0.001021 4.85 287.21 73.40 0.37
Reach 201.4599 50 yr 1569.00 315.04 321.92 319.12 322.31 0.001001 5.09 314.35 85.08 0.37
Reach 201.4599 100 yr 1785.90 315.04 323.59 319.40 323.89 0.000554 4.47 406.87 205.11 0.29
Reach 201.4599 500 yr 2302.60 315.04 324.43 320.01 324.75 0.000538 4.69 759.57 235.59 0.29
Reach 178 Bridge

Reach 156.0762 1.1yr 331.10 316.00 317.41 317.32 317.89 0.009929 5.57 59.54 52.05 0.89
Reach 156.0762 2yr 612.20 316.00 317.89 317.89 318.73 0.011158 7.37 83.37 54.76 1.00
Reach 156.0762 5yr 898.00 316.00 318.38 318.38 319.46 0.010184 8.36 108.20 57.19 1.00
Reach 156.0762 10 yr 1101.20 316.00 318.69 318.69 319.93 0.009831 8.97 123.81 58.52 1.00
Reach 156.0762 25yr 1366.50 316.00 319.09 319.09 320.51 0.009167 9.57 144.18 60.13 0.99
Reach 156.0762 50 yr 1569.00 316.00 319.36 319.36 320.92 0.008946 10.04 157.94 62.96 1.00
Reach 156.0762 100 yr 1785.90 316.00 319.64 319.64 321.35 0.008707 10.49 172.23 65.51 1.00
Reach 156.0762 500 yr 2302.60 316.00 320.28 320.28 322.29 0.008212 1.41 204.43 72.79 1.00
Reach 135.1468 1.1yr 331.10 316.00 317.29 317.09 317.65 0.007277 4.83 68.51 55.29 0.77
Reach 135.1468 2yr 612.20 316.00 317.711 317.62 318.40 0.009501 6.66 91.97 56.57 0.92
Reach 135.1468 5yr 898.00 316.00 318.06 318.06 319.07 0.010718 8.05 112.04 58.14 1.00
Reach 135.1468 10 yr 1101.20 316.00 318.37 318.37 319.50 0.009992 8.55 130.40 61.54 0.99
Reach 135.1468 25yr 1366.50 316.00 318.72 318.72 320.03 0.009500 9.18 152.53 65.53 0.99
Reach 135.1468 50 yr 1569.00 316.00 318.97 318.97 320.41 0.009264 9.62 168.21 69.28 0.99
Reach 135.1468 100 yr 1785.90 316.00 319.25 319.25 320.79 0.008871 9.99 185.55 73.77 0.99
Reach 135.1468 500 yr 2302.60 316.00 319.82 319.82 321.64 0.008420 10.88 222.73 84.20 0.99
Reach 120.2832 1.1yr 331.10 315.80 317.00 317.00 317.50 0.013381 5.66 58.46 59.06 1.00
Reach 120.2832 2yr 612.20 315.80 317.52 317.52 318.24 0.011641 6.81 89.89 61.89 1.00
Reach 120.2832 5yr 898.00 315.80 317.94 317.94 318.87 0.010740 7.74 116.40 63.91 1.00
Reach 120.2832 10 yr 1101.20 315.80 318.21 318.21 319.27 0.010266 8.28 134.17 67.58 1.00
Reach 120.2832 25yr 1366.50 315.80 318.55 318.55 319.76 0.009575 8.83 158.13 73.14 0.99
Reach 120.2832 50 yr 1569.00 315.80 318.80 318.80 320.12 0.009249 9.23 175.11 77.01 0.99
Reach 120.2832 100 yr 1785.90 315.80 319.03 319.03 320.47 0.009022 9.65 192.19 80.93 0.99
Reach 120.2832 500 yr 2302.60 315.80 319.57 319.57 321.27 0.008558 10.50 231.23 90.87 0.99




HEC-RAS Plan: Existing River: Stream

Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Reach 110.5870 1.1yr 331.10 315.09 316.88 316.40 317.09 0.003657 3.68 90.04 65.86 0.55
Reach 110.5870 2yr 612.20 315.09 317.44 316.90 317.79 0.004158 4.78 128.02 69.35 0.62
Reach 110.5870 5yr 898.00 315.09 317.88 317.32 318.37 0.004423 5.66 158.90 71.68 0.66
Reach 110.5870 10 yr 1101.20 315.09 318.15 317.58 318.74 0.004556 6.20 178.79 75.19 0.69
Reach 110.5870 25yr 1366.50 315.09 318.47 317.89 319.19 0.004693 6.81 204.20 81.46 0.71
Reach 110.5870 50 yr 1569.00 315.09 318.70 318.11 319.51 0.004767 7.23 223.13 85.98 0.72
Reach 110.5870 100 yr 1785.90 315.09 318.94 318.34 319.84 0.004830 7.64 242.49 90.60 0.74
Reach 110.5870 500 yr 2302.60 315.09 319.46 318.86 320.57 0.004920 8.49 286.21 100.93 0.76
Reach 84.4051 1.1yr 331.10 315.00 316.85 316.22 316.99 0.002394 3.03 109.13 77.68 0.45
Reach 84.4051 2yr 612.20 315.00 317.43 316.68 317.67 0.002593 3.94 156.09 82.56 0.50
Reach 84.4051 5yr 898.00 315.00 317.90 317.06 318.24 0.002733 4.66 195.38 86.22 0.53
Reach 84.4051 10 yr 1101.20 315.00 318.19 317.30 318.59 0.002802 5.09 221.26 91.05 0.54
Reach 84.4051 25yr 1366.50 315.00 318.54 317.56 319.03 0.002860 5.58 254.69 98.54 0.56
Reach 84.4051 50 yr 1569.00 315.00 318.80 317.77 319.34 0.002887 5.91 280.18 103.90 0.57
Reach 84.4051 100 yr 1785.90 315.00 319.05 317.98 319.65 0.002902 6.23 307.58 109.36 0.58
Reach 84.4051 500 yr 2302.60 315.00 319.63 318.46 320.35 0.002885 6.86 370.98 121.60 0.59
Reach 63.5432 1.1yr 331.10 315.00 316.81 316.13 316.94 0.002154 2.85 116.28 84.15 0.43
Reach 63.5432 2yr 612.20 315.00 317.40 316.59 317.61 0.002287 3.65 168.37 90.56 0.46
Reach 63.5432 5yr 898.00 315.00 317.88 316.95 318.17 0.002336 4.27 212.66 94.71 0.49
Reach 63.5432 10 yr 1101.20 315.00 318.18 317.19 318.52 0.002359 4.65 241.87 99.71 0.50
Reach 63.5432 25yr 1366.50 315.00 318.55 317.46 318.95 0.002373 5.07 279.52 107.34 0.51
Reach 63.5432 50 yr 1569.00 315.00 318.81 317.65 319.25 0.002373 5.36 308.17 112.81 0.52
Reach 63.5432 100 yr 1785.90 315.00 319.07 317.84 319.56 0.002367 5.63 338.88 118.38 0.52
Reach 63.5432 500 yr 2302.60 315.00 319.67 318.28 320.26 0.002326 6.19 413.09 130.86 0.53
Reach 41.0263 1.1yr 331.10 315.00 316.74 316.10 316.88 0.002378 3.00 110.29 79.42 0.45
Reach 41.0263 2yr 612.20 315.00 317.32 316.57 317.55 0.002750 3.88 157.94 86.36 0.51
Reach 41.0263 5yr 898.00 315.00 317.79 316.95 318.10 0.002778 4.51 199.67 90.63 0.53
Reach 41.0263 10 yr 1101.20 315.00 318.09 317.20 318.46 0.002770 4.89 227.14 94.54 0.54
Reach 41.0263 25yr 1366.50 315.00 318.45 317.47 318.88 0.002755 5.32 262.64 103.27 0.55
Reach 41.0263 50 yr 1569.00 315.00 318.70 317.66 319.19 0.002732 5.60 290.17 109.56 0.55
Reach 41.0263 100 yr 1785.90 315.00 318.97 317.87 319.50 0.002704 5.88 320.01 115.98 0.56
Reach 41.0263 500 yr 2302.60 315.00 319.56 318.31 320.20 0.002613 6.42 393.75 131.74 0.56
Reach 7.6141 1.1yr 331.10 315.00 316.26 316.26 316.70 0.013811 5.30 62.43 71.69 1.00
Reach 7.6141 2yr 612.20 315.00 316.71 316.71 317.34 0.011980 6.36 96.48 76.63 0.99
Reach 7.6141 5yr 898.00 315.00 317.09 317.09 317.89 0.011165 7.20 125.43 78.74 1.00
Reach 7.6141 10 yr 1101.20 315.00 317.32 317.32 318.24 0.010796 7.69 144.20 80.02 1.00
Reach 7.6141 25yr 1366.50 315.00 317.62 317.62 318.66 0.010209 8.21 167.98 81.61 1.00
Reach 7.6141 50 yr 1569.00 315.00 317.82 317.82 318.97 0.009923 8.60 184.52 82.69 1.00
Reach 7.6141 100 yr 1785.90 315.00 318.03 318.03 319.28 0.009588 8.96 202.14 83.87 1.00
Reach 7.6141 500 yr 2302.60 315.00 318.50 318.50 319.97 0.008993 9.73 242.28 86.93 0.99
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Hydrologic and Hydraulic Report
West Mount Vernon Bridge over Taylor Pond Outlet/Echo Lake Inlet WIN 021698.00

APPENDIX F

Proposed HEC-RAS Analysis

October 2018 HANTE



HEC-RAS Plan: Proposed Structure River: Stream Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)

Reach 296.6891 1.1yr 331.10 320.00 326.03 320.82 326.03 0.000018 0.57 582.12 131.94 0.05
Reach 296.6891 2yr 612.20 320.00 326.52 321.24 326.54 0.000044 0.95 648.66 134.56 0.07
Reach 296.6891 5yr 898.00 320.00 326.93 321.59 326.96 0.000073 1.29 704.22 136.72 0.10
Reach 296.6891 10 yr 1101.20 320.00 327.18 321.81 327.21 0.000095 1.51 745.93 190.77 0.11
Reach 296.6891 25yr 1366.50 320.00 327.45 322.09 327.50 0.000124 1.79 801.52 211.10 0.13
Reach 296.6891 50 yr 1569.00 320.00 327.64 322.29 327.70 0.000148 1.99 842.15 224.83 0.14
Reach 296.6891 100 yr 1785.90 320.00 327.81 322.49 327.89 0.000174 219 882.31 237.61 0.15
Reach 296.6891 500 yr 2302.60 320.00 328.15 322.93 328.26 0.000241 2.67 978.17 330.89 0.18
Reach 269 Inl Struct

Reach 243.1470 1.1yr 331.10 315.20 318.13 316.52 318.18 0.000358 1.65 201.03 122.83 0.19
Reach 243.1470 2yr 612.20 315.20 319.01 316.94 319.08 0.000421 2.21 279.97 143.03 0.22
Reach 243.1470 5yr 898.00 315.20 319.74 317.29 319.84 0.000452 2.63 347.64 153.13 0.23
Reach 243.1470 10 yr 1101.20 315.20 320.20 317.51 320.33 0.000464 2.87 391.57 159.73 0.24
Reach 243.1470 25yr 1366.50 315.20 320.77 317.79 320.92 0.000474 3.14 445.26 162.69 0.25
Reach 243.1470 50 yr 1569.00 315.20 321.17 317.98 321.34 0.000478 3.32 484.06 164.72 0.25
Reach 243.1470 100 yr 1785.90 315.20 321.58 318.19 321.77 0.000482 3.50 523.53 166.60 0.26
Reach 243.1470 500 yr 2302.60 315.20 322.47 318.63 322.69 0.000491 3.88 610.11 170.81 0.27
Reach 234.5943 1.1yr 331.10 315.00 318.12 316.41 318.17 0.000384 1.79 185.53 123.76 0.20
Reach 234.5943 2yr 612.20 315.00 318.99 316.87 319.08 0.000484 245 253.30 143.74 0.23
Reach 234.5943 5yr 898.00 315.00 319.70 317.27 319.83 0.000540 2.94 311.26 153.86 0.26
Reach 234.5943 10 yr 1101.20 315.00 320.16 317.52 320.32 0.000564 3.23 348.89 166.05 0.27
Reach 234.5943 25yr 1366.50 315.00 320.72 317.82 320.91 0.000585 3.55 394.90 170.65 0.28
Reach 234.5943 50 yr 1569.00 315.00 321.11 318.04 321.33 0.000596 3.77 428.16 174.11 0.28
Reach 234.5943 100 yr 1785.90 315.00 321.52 318.27 321.76 0.000606 3.98 462.01 177.81 0.29
Reach 234.5943 500 yr 2302.60 315.00 322.38 318.76 322.68 0.000629 4.44 536.26 185.29 0.30
Reach 222.8647 1.1yr 331.10 315.29 318.09 316.66 318.16 0.000607 2.14 155.93 99.45 0.25
Reach 222.8647 2yr 612.20 315.29 318.94 317.14 319.07 0.000724 2.87 216.30 103.60 0.28
Reach 222.8647 5yr 898.00 315.29 319.64 317.55 319.82 0.000787 3.42 267.73 108.56 0.31
Reach 222.8647 10 yr 1101.20 315.29 320.09 317.81 320.31 0.000812 3.74 301.20 112.53 0.32
Reach 222.8647 25yr 1366.50 315.29 320.64 318.15 320.89 0.000833 4.10 342.21 115.72 0.33
Reach 222.8647 50 yr 1569.00 315.29 321.03 318.37 321.31 0.000842 4.34 371.91 121.13 0.33
Reach 222.8647 100 yr 1785.90 315.29 321.42 318.60 321.74 0.000851 4.58 402.16 128.48 0.34
Reach 222.8647 500 yr 2302.60 315.29 322.27 319.13 322.66 0.000871 5.09 468.58 189.63 0.35
Reach 201.4599 1.1yr 331.10 315.04 317.97 317.06 318.13 0.001834 3.26 101.85 54.04 0.41
Reach 201.4599 2yr 612.20 315.04 318.74 317.64 319.03 0.002016 4.28 145.36 58.15 0.46
Reach 201.4599 5yr 898.00 315.04 319.38 318.14 319.77 0.002119 5.05 183.32 60.95 0.49
Reach 201.4599 10 yr 1101.20 315.04 319.79 318.44 320.25 0.002152 5.49 208.48 62.43 0.50
Reach 201.4599 25yr 1366.50 315.04 320.28 318.81 320.83 0.002168 5.99 239.88 64.14 0.51
Reach 201.4599 50 yr 1569.00 315.04 320.64 319.08 321.25 0.002169 6.32 262.92 65.28 0.52
Reach 201.4599 100 yr 1785.90 315.04 321.00 319.36 321.67 0.002171 6.65 286.52 66.42 0.53
Reach 201.4599 500 yr 2302.60 315.04 321.76 319.95 322.58 0.002203 7.37 340.34 81.37 0.54
Reach 178 Bridge

Reach 156.0762 1.1yr 331.10 316.00 317.42 317.32 317.88 0.009794 5.49 60.56 52.07 0.89
Reach 156.0762 2yr 612.20 316.00 317.88 317.88 318.70 0.011117 7.28 85.30 54.72 1.00
Reach 156.0762 5yr 898.00 316.00 318.37 318.37 319.42 0.010014 8.22 112.77 57.16 0.99
Reach 156.0762 10 yr 1101.20 316.00 318.68 318.68 319.87 0.009595 8.80 130.54 58.48 0.99
Reach 156.0762 25yr 1366.50 316.00 319.05 319.05 320.43 0.009151 9.44 152.74 60.03 0.99
Reach 156.0762 50 yr 1569.00 316.00 319.33 319.33 320.83 0.008812 9.86 169.59 62.70 0.99
Reach 156.0762 100 yr 1785.90 316.00 319.60 319.60 321.23 0.008575 10.30 187.12 65.17 0.99
Reach 156.0762 500 yr 2302.60 316.00 320.25 320.25 322.12 0.007875 11.08 230.63 72.64 0.97
Reach 135.1468 1.1yr 331.10 316.00 317.29 317.09 317.65 0.007277 4.83 68.51 55.29 0.77
Reach 135.1468 2yr 612.20 316.00 317.711 317.62 318.40 0.009501 6.66 91.97 56.57 0.92
Reach 135.1468 5yr 898.00 316.00 318.06 318.06 319.07 0.010718 8.05 112.04 58.14 1.00
Reach 135.1468 10 yr 1101.20 316.00 318.37 318.37 319.50 0.009992 8.55 130.40 61.54 0.99
Reach 135.1468 25yr 1366.50 316.00 318.72 318.72 320.03 0.009500 9.18 152.53 65.53 0.99
Reach 135.1468 50 yr 1569.00 316.00 318.97 318.97 320.41 0.009264 9.62 168.21 69.28 0.99
Reach 135.1468 100 yr 1785.90 316.00 319.25 319.25 320.79 0.008871 9.99 185.55 73.77 0.99
Reach 135.1468 500 yr 2302.60 316.00 319.82 319.82 321.64 0.008420 10.88 222.73 84.20 0.99
Reach 120.2832 1.1yr 331.10 315.80 317.00 317.00 317.50 0.013381 5.66 58.46 59.06 1.00
Reach 120.2832 2yr 612.20 315.80 317.52 317.52 318.24 0.011641 6.81 89.89 61.89 1.00
Reach 120.2832 5yr 898.00 315.80 317.94 317.94 318.87 0.010740 7.74 116.40 63.91 1.00
Reach 120.2832 10 yr 1101.20 315.80 318.21 318.21 319.27 0.010266 8.28 134.17 67.58 1.00
Reach 120.2832 25yr 1366.50 315.80 318.55 318.55 319.76 0.009575 8.83 158.13 73.14 0.99
Reach 120.2832 50 yr 1569.00 315.80 318.80 318.80 320.12 0.009249 9.23 175.11 77.01 0.99
Reach 120.2832 100 yr 1785.90 315.80 319.03 319.03 320.47 0.009022 9.65 192.19 80.93 0.99
Reach 120.2832 500 yr 2302.60 315.80 319.57 319.57 321.27 0.008558 10.50 231.23 90.87 0.99




HEC-RAS Plan: Proposed Structure River: Stream Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)
Reach 110.5870 1.1yr 331.10 315.09 316.88 316.40 317.09 0.003657 3.68 90.04 65.86 0.55
Reach 110.5870 2yr 612.20 315.09 317.44 316.90 317.79 0.004158 4.78 128.02 69.35 0.62
Reach 110.5870 5yr 898.00 315.09 317.88 317.32 318.37 0.004423 5.66 158.90 71.68 0.66
Reach 110.5870 10 yr 1101.20 315.09 318.15 317.58 318.74 0.004556 6.20 178.79 75.19 0.69
Reach 110.5870 25yr 1366.50 315.09 318.47 317.89 319.19 0.004693 6.81 204.20 81.46 0.71
Reach 110.5870 50 yr 1569.00 315.09 318.70 318.11 319.51 0.004767 7.23 223.13 85.98 0.72
Reach 110.5870 100 yr 1785.90 315.09 318.94 318.34 319.84 0.004830 7.64 242.49 90.60 0.74
Reach 110.5870 500 yr 2302.60 315.09 319.46 318.86 320.57 0.004920 8.49 286.21 100.93 0.76
Reach 84.4051 1.1yr 331.10 315.00 316.85 316.22 316.99 0.002394 3.03 109.13 77.68 0.45
Reach 84.4051 2yr 612.20 315.00 317.43 316.68 317.67 0.002593 3.94 156.09 82.56 0.50
Reach 84.4051 5yr 898.00 315.00 317.90 317.06 318.24 0.002733 4.66 195.38 86.22 0.53
Reach 84.4051 10 yr 1101.20 315.00 318.19 317.30 318.59 0.002802 5.09 221.26 91.05 0.54
Reach 84.4051 25yr 1366.50 315.00 318.54 317.56 319.03 0.002860 5.58 254.69 98.54 0.56
Reach 84.4051 50 yr 1569.00 315.00 318.80 317.77 319.34 0.002887 5.91 280.18 103.90 0.57
Reach 84.4051 100 yr 1785.90 315.00 319.05 317.98 319.65 0.002902 6.23 307.58 109.36 0.58
Reach 84.4051 500 yr 2302.60 315.00 319.63 318.46 320.35 0.002885 6.86 370.99 121.60 0.59
Reach 63.5432 1.1yr 331.10 315.00 316.81 316.13 316.94 0.002154 2.85 116.28 84.15 0.43
Reach 63.5432 2yr 612.20 315.00 317.40 316.59 317.61 0.002287 3.65 168.37 90.56 0.46
Reach 63.5432 5yr 898.00 315.00 317.88 316.95 318.17 0.002336 4.27 212.66 94.71 0.49
Reach 63.5432 10 yr 1101.20 315.00 318.18 317.19 318.52 0.002359 4.65 241.87 99.71 0.50
Reach 63.5432 25yr 1366.50 315.00 318.55 317.46 318.95 0.002373 5.07 279.52 107.34 0.51
Reach 63.5432 50 yr 1569.00 315.00 318.81 317.65 319.25 0.002373 5.36 308.17 112.81 0.52
Reach 63.5432 100 yr 1785.90 315.00 319.07 317.84 319.56 0.002367 5.63 338.88 118.38 0.52
Reach 63.5432 500 yr 2302.60 315.00 319.67 318.28 320.26 0.002326 6.19 413.10 130.86 0.53
Reach 41.0263 1.1yr 331.10 315.00 316.74 316.10 316.88 0.002378 3.00 110.29 79.42 0.45
Reach 41.0263 2yr 612.20 315.00 317.32 316.57 317.55 0.002750 3.88 157.94 86.36 0.51
Reach 41.0263 5yr 898.00 315.00 317.79 316.95 318.10 0.002778 4.51 199.67 90.63 0.53
Reach 41.0263 10 yr 1101.20 315.00 318.09 317.20 318.46 0.002770 4.89 227.15 94.54 0.54
Reach 41.0263 25yr 1366.50 315.00 318.45 317.47 318.88 0.002755 5.32 262.64 103.27 0.55
Reach 41.0263 50 yr 1569.00 315.00 318.70 317.66 319.19 0.002732 5.60 290.17 109.56 0.55
Reach 41.0263 100 yr 1785.90 315.00 318.97 317.87 319.50 0.002704 5.88 320.01 115.98 0.56
Reach 41.0263 500 yr 2302.60 315.00 319.56 318.31 320.20 0.002613 6.42 393.76 131.75 0.56
Reach 7.6141 1.1yr 331.10 315.00 316.26 316.26 316.70 0.013811 5.30 62.43 71.69 1.00
Reach 7.6141 2yr 612.20 315.00 316.71 316.71 317.34 0.011980 6.36 96.48 76.63 0.99
Reach 7.6141 5yr 898.00 315.00 317.09 317.09 317.89 0.011165 7.20 125.43 78.74 1.00
Reach 7.6141 10 yr 1101.20 315.00 317.32 317.32 318.24 0.010796 7.69 144.20 80.02 1.00
Reach 7.6141 25yr 1366.50 315.00 317.62 317.62 318.66 0.010209 8.21 167.98 81.61 1.00
Reach 7.6141 50 yr 1569.00 315.00 317.82 317.82 318.97 0.009923 8.60 184.52 82.69 1.00
Reach 7.6141 100 yr 1785.90 315.00 318.03 318.03 319.28 0.009588 8.96 202.14 83.87 1.00
Reach 7.6141 500 yr 2302.60 315.00 318.50 318.50 319.97 0.008993 9.73 242.28 86.93 0.99
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Hydrologic and Hydraulic Report
West Mount Vernon Bridge over Taylor Pond Outlet/Echo Lake Inlet WIN 021698.00

APPENDIX G

Scour Analysis

October 2018 HANTE



Proj. Mt Vernon Bridge Job No. 63738 Sheet No. 10F 4
Made by KAR Checked by SPA Backchecked by CMV
Date 9/8/2017 Date Date

Scour Analysis: 100-year storm U/S face of Mt Vernon Bridge

'

Aggradation/Degradation

Live Bed Vs. Clear Water

Depth of flow, y1 4.96|ft
Particle size in a mix of which 50% are smaller, D50 (m) 0.00014|m
Particle size in a mix of which 50% are smaller, D50 (ft) 0.00046| ft
Velocity of main Channel, V 6.65|ft/s
Critical Velocity, Vc 1.13|ft/s
Live Bed vs. Clear Water Live Bed

Live Bed Scour

V. = K,yl/6p1/3
Ku=11.17

“INTB

(HEC-18, 5th Edition,
April 2012, Equation
6.1)

«—Type of Contraction Scour Analysis to be completed

Avg depth in U/S main channel, y1 4.96|ft
Ex depth in the contracted section before scour, yo 4.39|ft
Flow in the U/S channel transporting sediment Q1 1734.3|ft%s
Flow in the contracted channel, Q2 1785.9|ft’/s
Top width of U/S main channel, W1 52.6|ft
Top width of the main channel in the contracted section, W2 70|ft
Fall Velocity, w 0.03|ft/s
Slope of energy grade line of main channel, S1 0.002171|ft/ft
Shear Velocity, Va 0.59 Vo = (gy1SDY?
Va/w 18.99 6 -
6 Ky (HEC-18, 5th Edition,
Exponent, k1 Lo Y2 _ (& )7 (%) April 2012, Equations
W
Avg depth in contracted section, y2 4.24 & & z 6.2and6.3)
*Scour depth, ys -0.15(ft Ys= Y2 — Yo
Clear Water Scour
Discharge through the bridge, Q 1734.30
Median diameter of bed material, D50 0.00046| ft 2 13/7
Diameter of smallest nontrasportable particle, Dm 0.00057 y, = K.,Q
Bottom width of the contracted section, W 70.00 sz/3W2
Existing depth in the contracted Section, yo 4.39 (HEC-18, 5th Edition,
Avg depth in the contracted section after contraction scour, y2 16.41 Ys=DY2 = Yo April 201622)Equat|on
*Scour depth, ys 12.02|ft ’

* If calculated y . returns negative answer, the scour depth equals zero



Proj. Mt Vernon Bridge Job No. 63738 Sheet No. 20F 4
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Date 9/8/2017 Date Date
Scour Analysis: 100-year storm U/S face of Mt Vernon Bridge
Local Scour at Abutments
Near Abutment
Coefficient for Abutment Shape, K1 0.55
Coefficient for angle of embankment to flow, K2 1.00
Length of active flow obstructed by embankment, L' 7.54|ft /N 0.43
Average depth of flow on embankment, ya 1.82|ft Vs _ 2.27K,K, <_> (Fr)%6t +1
Velocity on embankment, Ve 0.97|ft/s YVa Ya
Froude Number of approach flow = Ve/(gya)”2
Length of embankment projected to normal flow, L 80.00|ft

Near Abutment Scour Depth, ys

Far Abutment

Coefficient for Abutment Shape, K1
Coefficient for angle of embankment to flow, K2
Length of active flow obstructed by embankment, L'
Average depth of flow on embankment, ya
Velocity on embankment, Ve

Froude Number of approach flow = V,/(gy,)

Length of embankment projected to normal flow, L

12

Far Abutment Scour Depth, ys

0.55
1.00
6.28
1.89
3.22

205.00

(HEC-18, 5th Edition,
April 2012, Equation
8.1)

/N 0.43
ft % 2.27K, K, (—) (Fr)%6l +1
ft/s Ya Ya

(HEC-18, 5th Edition,
= April 2012, Equation
8.1)
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Date 9/8/2017 Date Date
Scour Analysis: 500-year storm U/S face of Mt. Vernon Bridge
Aggradation/Degradation l:lﬂ
Live Bed Vs. Clear Water
Depth of flow, y1 5.73|ft

. A . . V.= K y1/6D1/3 i,

Particle size in a mix of which 50% are smaller, D50 (m) 0.00014|m c u (HEC-18, 5th Edition,
Particle size in a mix of which 50% are smaller, D50 (ft) 0.00046| ft Ku=11.17 April 2012, Equation
Velocity of main Channel, V 7.37|ft/s 6.1)
Critical Velocity, Vc 1.15|ft/s
Live Bed vs. Clear Water Live Bed «—Type of Contraction Scour Analysis to be completed

Live Bed Scour

Avg depth in U/S main channel, y1 5.73|ft
Ex depth in the contracted section before scour, yo 5.03|ft
Flow in the U/S channel transporting sediment Q1 2218.9|t%s
Flow in the contracted channel, Q2 2302.6|ft%/s
Top width of U/S main channel, W1 52.6|ft
Top width of the main channel in the contracted section, W2 70|ft
Fall Velocity, w 0.03|ft/s
Slope of energy grade line of main channel, S1 0.002203 | ft/ft
Shear Velocity, Va 0.64
Va/w 20.57
Exponent, k1 0.64

Avg depth in contracted section, y2 4.93
*Scour depth, ys -0.10(ft

Clear Water Scour

Discharge through the bridge, Q 2218.90
Median diameter of bed material, D50 0.00046 | ft
Diameter of smallest nontrasportable particle, Dm 0.00057
Bottom width of the contracted section, W 70.00
Existing depth in the contracted Section, yo 5.73
Avg depth in the contracted section after contraction scour, y2 20.27
*Scour depth, ys 14.54|ft

* If calculated y . returns negative answer, the scour depth equals zero

Ve = (gy1S1)*?

y_z:<
1

Vs =

2 Ky (HEC-18, 5th Edition,
AL April 2012, Equations
Q1 Wa 6.2 and 6.3)

Y2 — Yo
Kqu 3/7
T [Dmmwz}

(HEC-18, 5th Edition,

Ys = Y2 — Yo April 2012, Equation

6.4)
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Made by KAR Checked by SPA Backchecked by CMV
Date 9/8/2017 Date Date

Scour Analysis: 500-year storm U/S face of Mt. Vernon Bridge

Local Scour at Abutments

Near Abutment

Coefficient for Abutment Shape, K1 0.55

Coefficient for angle of embankment to flow, K2 1.00

Length of active flow obstructed by embankment, L' 21.17|ft /N 0.43

Average depth of flow on embankment, ya 1.69|ft Vs _ 2.27K,K, <_> (Fr)%6t +1
Velocity on embankment, Ve 0.95|ft/s YVa Ya

Froude Number of approach flow = Ve/(gya)”2

Length of embankment projected to normal flow, L 80.00|ft

Near Abutment Scour Depth, ys ft

Far Abutment

Coefficient for Abutment Shape, K1 0.55

Coefficient for angle of embankment to flow, K2 1.00

Length of active flow obstructed by embankment, L' 7.59|ft I 0.43

Average depth of flow on embankment, ya 2.26|ft Vs _ 2.27K,K, <_) (Fr)%et +1
Velocity on embankment, Ve 3.65|ft/s Ya Ya

Froude Number of approach flow = V,/(gy,)"?

Length of embankment projected to normal flow, L 205.00(ft

Far Abutment Scour Depth, ys ft




Mt Vernon Bridge Job No. Sheet No.
Checked by SPA Backchecked by
Jate Date

Scour Summary

100 - year storm

Near Abutment | Far Abutment
Aggradation/ Degradation (ft) 0.00 0.00
Contraction/Expansion Scour (ft) * 0.00 0.00
Local Scour (ft) 3.01 4.19
Pressure Flow Scour (ft) --—- ---
TOTAL SCOUR (ft) 3.01 4.19

500-year storm

Near Abutment | Far Abutment
Aggradation/ Degradation (ft) 0.00 0.00
Contraction/Expansion Scour (ft) * 0.00 0.00
Local Scour (ft) 3.48 5.09
Pressure Flow Scour (ft) --—- ---
TOTAL SCOUR (ft) 3.48 5.09

* If calculated y ¢ returns negative answer, the scour depth equals zero

=INTB
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Figure 6.8. Fall velocity of sand-sized particles with specific gravity of 2.65 in metric units.




Uncontracted Section

Plan: Proposed Structure Stream

Reach RS:201.4599 Profile: 100 yr

E.G. Elev (ft) 321.67 | Element Left OB Channel Right OB
Vel Head (ft) 0.67 | Wt. n-Val. 0.030 0.030 0.100
W.S. Elev (ft) 321.00 | Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 319.36 | Flow Area (sq ft) 11.88 260.95 13.68
E.G. Slope (ft/ft) 0.002171 | Area (sq ft) 11.88 260.95 13.68
Q Total (cfs) 1785.90 | Flow (cfs) 38.26 1734.30 13.34
Top Width (ft) 66.42 | Top Width (ft) 6.28 52.60 7.54
Vel Total (ft/s) 6.23 | Avg. Vel. (ft/s) 3.22 6.65 0.97
Max Chl Dpth (ft) 5.96 | Hydr. Depth (ft) 1.89 4.96 1.82
Conv. Total (cfs) 38325.7 | Conv. (cfs) 821.1 37218.4 286.2
Length Wtd. (ft) 10.00 | Wetted Per. (ft) 7.21 53.40 8.19
Min Ch ElI (ft) 315.04 | Shear (Ib/sq ft) 0.22 0.66 0.23
Alpha 1.11 | Stream Power (Ib/ft s) 0.72 4.40 0.22
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 0.02 1.08 0.12
C & E Loss (ft) 0.00 | Cum SA (acres) 0.02 0.31 0.16
Plan: Proposed Structure Stream Reach RS: 201.4599 Profile: 500 yr

E.G. Elev (ft) 322.58 | Element Left OB Channel Right OB
Vel Head (ft) 0.82 | Wt. n-Val. 0.030 0.030 0.100
W.S. Elev (ft) 321.76 | Reach Len. (ft) 10.00 10.00 10.00
Crit W.S. (ft) 319.95 | Flow Area (sq ft) 17.20 301.23 21.91

E.G. Slope (ft/ft) 0.002203 | Area (sq ft) 17.20 301.23 23.43
Q Total (cfs) 2302.60 | Flow (cfs) 62.81 2218.90 20.89
Top Width (ft) 81.37 | Top Width (ft) 7.59 52.60 2117
Vel Total (ft/s) 6.77 | Avg. Vel. (ft/s) 3.65 7.37 0.95
Max Chl Dpth (ft) 6.72 | Hydr. Depth (ft) 2.26 5.73 1.69
Conv. Total (cfs) 49062.2 | Conv. (cfs) 1338.2 47278.8 445.2
Length Wtd. (ft) 10.00 | Wetted Per. (ft) 8.73 53.40 13.70
Min Ch ElI (ft) 315.04 | Shear (Ib/sq ft) 0.27 0.78 0.22
Alpha 1.15 | Stream Power (Ib/ft s) 0.99 5.71 0.21

Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 0.03 1.27 0.25
C & E Loss (ft) 0.00 | Cum SA (acres) 0.02 0.31 0.25




Contracted Section

Plan: Proposed Structure Stream Reach RS: 178 Profile: 100 yr

E.G. US. (ft) 321.67 | Element Inside BR US Inside BR DS
W.S. US. (ft) 321.00 | E.G. Elev (ft) 321.64 321.47
Q Total (cfs) 1785.90 | W.S. Elev (ft) 320.96 320.46
Q Bridge (cfs) 1785.90 | Crit W.S. (ft) 319.35 319.61

Q Weir (cfs) Max Chl Dpth (ft) 5.92 4.46
Weir Sta Lft (ft) Vel Total (ft/s) 6.32 7.38
Weir Sta Rgt (ft) Flow Area (sq ft) 282.42 242.10
Weir Submerg Froude # Chl 0.53 0.70
Weir Max Depth (ft) Specif Force (cu ft) 1042.50 933.31

Min EI Weir Flow (ft) 324.03 | Hydr Depth (ft) 4.39 3.74
Min El Prs (ft) 321.93 | W.P. Total (ft) 67.26 67.42
Delta EG (ft) 0.44 | Conv. Total (cfs) 37830.8 28375.1

Delta WS (ft) 1.39 | Top Width (ft) 64.28 64.68
BR Open Area (sq ft) 339.30 | Frctn Loss (ft) 0.07 0.06
BR Open Vel (ft/s) 7.38 | C & E Loss (ft) 0.10 0.19
BR Sluice Coef Shear Total (Ib/sq ft) 0.58 0.89
BR Sel Method Energy only | Power Total (Ib/ft s) 3.69 6.55

Plan: Proposed Structure Stream Reach RS: 178 Profile: 500 yr

E.G. US. (ft) 322.58 | Element Inside BR US Inside BR DS
W.S. US. (ft) 321.76 | E.G. Elev (ft) 322.56 322.36
Q Total (cfs) 2302.60 | W.S. Elev (ft) 321.73 321.11

Q Bridge (cfs) 2302.60 | Crit W.S. (ft) 319.95 320.21

Q Weir (cfs) Max Chl Dpth (ft) 6.69 5.11

Weir Sta Lft (ft) Vel Total (ft/s) 6.93 8.10
Weir Sta Rgt (ft) Flow Area (sq ft) 332.35 284.15
Weir Submerg Froude # Chl 0.50 0.70
Weir Max Depth (ft) Specif Force (cu ft) 1431.83 1295.24
Min El Weir Flow (ft) 324.03 | Hydr Depth (ft) 5.03 4.27
Min El Prs (ft) 321.93 | W.P. Total (ft) 70.04 70.00
Delta EG (ft) 0.46 | Conv. Total (cfs) 48455.1 36041.3
Delta WS (ft) 1.52 | Top Width (ft) 66.10 66.49
BR Open Area (sq ft) 339.30 | Frctn Loss (ft) 0.08 0.06
BR Open Vel (ft/s) 8.10 | C & E Loss (ft) 0.13 0.19
BR Sluice Coef Shear Total (Ib/sq ft) 0.67 1.03
BR Sel Method Energy only | Power Total (Ib/ft s) 4.63 8.38
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Date:10/18/2018

Username:

Division:

Filename: 001_Title.dgn

STATE OF MAINE

DEPARTMENT OF TRANSPORTATION

SPECIFICATIONS LIST OF DRAWINGS
Design: Load and Resistance Factor Design per AASHTO LRFD Bridge Design Title Sheet - ... 1
Specifications, Eighth Edition 2017. Estimated Quantities . _ . _ ... 2
General Notes. .. ... L_l._.__...... 3
General Plan_ . _ ... 4
DESIGN LOADING Profile . ... 5
Boring Location Plan. ... ... __._..._. 6
Live Load - ... .. .. ... ... ... HL - 93 Modified for Strength I Interpretive Subsurface Profile. ... 7
Boring Logs. .. ...l 8-9
Typical Sections_ .. _ ... 10
Cross Sections._ ... ... ... ___ 11-17
TRAFFIC DATA Abutments - ..l 18-21
MO l I |-\ I T s 7 ER |-\ I O |-\ | Girder Details .. 22-23
Current (2018) AADT _ ... 860 Superstructure Plan .. _ ... 24
Future (2038) AADT . ... 1030 Superstructure Reinforeing. . __ . ... .. 25
DHV - % of AADT . 13% End Diaphragm Reinforcing ... . 26
Design Hour Volume . . ______ ... ... ... _______.____........____. 134 [< E | \| | \| E B E C Reinforcing Schedule. .. __ . __..__ 27
Heavy Trucks (% of AADT) . _ ..l 15% Right of Way Map. . .. ... 28
Heavy Trucks (% of DHV) . _ L ____.__.__. 10%
Directional Distribution (% of DHV) _ . _ _ . __ . _.__._._. 60%
18 kip EquivalentP 2.0 62 ° °
18 kip Equivalent P 2.5 _ ... 59
Design Speed (mph) _ ... 35 OVE R
HYDROLOGIC DATA ECHO LAKE STREAM
Drainage Area - _ ... ... 35.4 sq mi
Design Discharge (Q50) ... ... _________...___. 1569.0 cfs STATE ROUTE 4 1
Check Discharge (Q100) ... ... ... ____..__._._.._... 1785.9 cfs
Headwater Elevation (Q1.1) _ . _ .. _______._. 317.97 ft
Headwater Elevation (Q25) - ... ... ... 320.28 ft FEDERAL AID PROJECT NO. STP-2169(800)
Headwater Elevation (Q50) - - - - ... 320.64 ft K
Headwater Elevation (Q100). ... ... ... ___ ... _......__..___. 321.00 ft PROJECT LENGTH O 047 mi
Discharge Velocity (Q1.1) - .. ... 3.26 fps ° ‘
Discharge Velocity (Q25) - ... ... 5.99 fps
Discharge Velocity (Q50) - - .. ... 6.32 fps B RI D GE N O . 2 9 3 O
Discharge Velocity (Q100) - - .- .- ... 6.65 fps
MATERIALS
Concrete:
Curbs & Transition Barriers_ ... ___________________________ Class "LP"
Precast._ ... ... Class "P"
All Other . . .. Class "A" LITIES
Plain Reinforcing Steel .. ______ . _________________. ASTM A615, Grade 60
Stainless Reinforcing . ... __ ... ... ... __.___ ASTM A955, Grade 75 Emera Maine Spectrum (Cable)
GFRP Reinforcing Bars - - ... .. ... _._.__._.___ CSA S807-10, ACI 440.1r-15 Consolidated Communications
Prestressing Strands . ... ________________________ ASTM A882, Grade 270,

Low Relaxation

MAINTENANCE OF TRAFFIC

BASIC DESIGN STRESSES

Maintain one lane of alternating one - way traffic using a
single lane temporary bridge and temporary traffic signals.

Concrete:
Class "LP" _ . llll_..C f'c=5,000 psi
Class "A" L .____.C f'c =4,000 psi . . .
Class "P" o f'c = 8,000 psi West Mount Vernon Bridge #2930 in Mount Vernon carrying State Route 41
Plain Reinforein Steel g ‘ci 266,000 psi PROJECT LOCATION over Echo Lake Stream, located 0.17 miles east of Echo Lake Rd.
ain Reinforcing Steel - _ .. _______________________________ y = 60,000 ps1 o ' " on' ="
Stainless Reinforcing Steel _ .. _ . ____________ ... _____._. fy=75,000 psi Lat‘/Long’ 44°27'10"N'70°0°51" W
Prestressing Strand. . _____ .. . __________] F u=270,000 psi
Glass Fiber Reinforced Polymer: .
w5 T f.= 100,000 psi PROGRAM AREA Bridge
#O f,,= 100,000 psi
Minimum Elastic Modulus. ... ______________________. Ef = 6,150,00 psi
OUTLINE OF WORK Replacement of West Mount Vernon Bridge #2930 in Mount Vernon with
430' of approach work.
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ESTIMATED QUANTITIES

ITEM NO. DESCRIPTION QUANTITY UNIT
202.19 Removing Existing Bridge (250 Cr) / LS
202.202 | Removing Pavement Surface 560 Sy
203.20 Common E xcavation 500 (94
203.24 Common Borrow 50 cr
203.25 Granular Borrow 360 (94
206.082 | Structural Earth Excavation - Major Structures 420 (94
304.10 Aggregate Subbase Course - Gravel 670 oy
403.208 | Hot Mix Asphalt, 12.5 mm Nominal Maximum Size 140 Ton
403.209 | Hot Mix Asphalt, 9.5 mm Nominal Maximum Size (Sidewalks, Drives, Incidentals) 5 Ton
403.211 Hot Mix Asphalt, 9.5 mm Nominal Maximum Size (Shimming) 12 Ton
403.213 Hot Mix Asphalt, 12.5 mm Nominal Maximum Size (Base and Intermediate Base Course) 200 Ton
409./5 Bituminous Tack Coat, Applied 110 Gal
4/1.09 Untreated Aggregate Surface Course 7 cYy
46/./31 Temporary Pavement 150 Ton
501.239 Dynamic Loading Tests -Providing For 2 EA
501.50 Steel H-Beam Piles, 89 Ib/ft delivered 850 LF
501.501 Steel H-Beam Piles, 89 Ib/ft in-place 850 LF
501.90 Pile Tips 8 EA
501.9/ Pile Splices 24 EA
501.92 Pile Driving Equipment Mobilization / LS
502.219 Structural Concrete, Abutments and Retaining Walls (78 CY) / LS
502.261 Structural Concrete Roadway and Sidewalk Slab on Concrete Bridges (76 CY) / LS
502.29/ | Saw Cut Grooving (2016 SF) / LS
502.31 Structural Concrete Approach Slab c/rer) / LS
502.49 Structural Concrete Curbs and Sidewalks 7 cY) / LS
503.12 Reinforcing Steel, Fabricated and Delivered 14400 LB
503.13 Reinforcing Steel, Placing 14400 LB
503.26 Stainless Steel Reinforcement, Fabricated and Delivered 9/00 LB
503.27 Stainless Steel Reinforcement, Placing 9/00 LB
507.082/ | Steel Bridge Railing, 3 Bar (123 LF) / LS
5/0.10 Special Detour, 14 foot Roadway Width Vehicular and Pedestrian Traffic Not Separated / LS
511.07 Cofferdam: Abutment No. / / LS
511.07 Cofferdam: Abutment No. 2 / LS
5/4.06 Curing Box for Concrete Cylinders / EA
5/5.2/ Protective Coating for Concrete Surfaces (340 SY) / LS
526.30/ Temporary Concrete Bartrier, Type | (520 LF) / LS
526.34 Permanent Concrete Transition Barrier 4 EA
527.34 Work Zone Crash Cushions 4 UN
530.30 GFRP, Reinforcement Bars, Fabricated and Delivered 16500 LF
530.3/ GFRP, Reinforcement Bars, Placing 16500 LF
535.622 | Prestressed Structural Concrete NEXT Beam (77 CY) / LS
603.179 /8 inch Culvert Pipe Option 111 72 LF
606./30/ | 3/"W-Beam Guardrail - Mid-Way Splice (Steel Post, 8" Offset Blocks, Single Faced) 150 LF
606./1303 | 3/"W-Beam Guardrail - Mid-Way Splice (Steel Post, 8" Offset Blocks, /5" Radius and Less) 50 LF
606./305 | 3/"W-Beam Guardrail - Mid-Way Splice Flared Terminal (31" Height) 2 EA
606./307 | Bridge Transition (Asymmetrical) - Type | 4 EA
606.353 | Reflectorized Flexible Guardrail Marker 6 EA
6/0.08 Plain Riprap 270 cY
613.319 Erosion Control Blanket 13 Sy
6/5.07 Loam 3/ (914
618.14 Seeding Method Number 2 5.5 UN
6/9.12 Mulch 5.5 UN
619.14 Erosion Control Mix 3/ (94
620.58 Erosion Control Geotextile 84 Sy
620.66/ Drainage Geocomposite 8/ Sy
627.733 | 4'White or Yellow Painted Pavement Marking Line 1900 LF
627.75 White or Yellow Pavement & Curb Marking 75 SF
627.77 Removing Existing Pavement Marking 130 SF
627.78 Temporary 4" Painted Pavement Marking Line, White or Yellow 800 LF
629.05 Hand Labor, Straight Time 35 HR
63112 All Purpose E xcavator (including operator) 20 HR
631.14 Grader (including operator) 20 HR
631./15 Roller. earth and base Course (including operator) 20 HR
631.I72 Truck-large (including operator) 20 HR
637.071 Dust Control 0.5 LS
639.18 Field Office, Type A 0.5 EA
643.72 Temporary Traffic Signal: West Mount Vernon Bridge / LS
652.312 Type 1II Barricades 4 EA
652.33 Drum 50 EA
652.34 Cone 50 EA
652.35 Construction Signs 380 SF
652.36/ | Maintenance of Traffic Control Devices / LS
652.38 Flaggers 480 HR
656.75 Temporary Soil Erosion and Water Pollution Control / LS
659./10 Mobilization / LS
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GENERAL NOTES

I. For easements, construction limits and right of way lines, refer to the Right of Way
Map.

2. The clearing limits as shown on the Plans are approximate. The exact limits will
be established in the field by the Resident. Payment for clearing will be considered
incidental to Contract Items.

3. All utility facilities shall be adjusted by the respective utilities unless otherwise
noted.

4. Do not excavate for Aggregate Subbase Course where existing material is suitable
as determined by the Resident.

5. In areas where the Resident directs the Contractor not to excavate to the
subgrade line shown on the Plans, payment for removing existing pavement, grubbing,
shaping, ditching, and compacting the existing subbase and layers of new subbase
6 inches or less thick will be made under appropriate equipment rental items.

6. All embankment material, except as otherwise shown, placed below EL. 320.64
shall be Granular Borrow meeting the requirements of Subsection 703./9, Material
for Underwater Backfill.

7. Construct the riprap shelf at Abutment No. | at EL. 318.75 and at Abutment No. 2 at
EL. 319.80.

8. Place loam 2 inches deep on all new or reconstructed sideslopes or as
directed by the Resident.

9. Erosion Control Mix may be substituted in those areas normally receiving loam
and seed as directed by the Resident. Placement shall be in accordance with
Standard Specifications Section 6/9, Mulch. Payment will be made under Item No.
6/9.14, Erosion Control Mix.

0. Place a 24-in. wide strip of Temporary Erosion Control Blanket on the sidesl/opes
along the top of the riprap and behind the wingwalls.

Il. An NCHRP350 or MASH compliant guardrail end treatment shall be installed
concurrently with the placement of each section of beam guardrail. End treatments
shall be chosen from the Department’s Qualified Products List.

12. Extended-use Erosion Control Blanket, seeded gutters, and riprap downspouts,
shall be constructed dafter paving and shoulder work is completed, where it is
apparent that runoff will cause continual erosion. Payment will be made under the
appropriate Contract Items.

13. A 3’ paved lip shall be placed at all unpaved entrances.

14. Gravel entrances shall be constructed with 14" Aggregate Subbase Course-Gravel or
II" Aggregate Subbase Course-Gravel and 3" Untreated Aggregate Surface Course
unless otherwise noted in the plans or directed by the Resident.

5. Protective Codting for Concrete Surfaces shall be applied to the following areas:

All exposed surfaces of concrete curbs,

Fascias down to the drip notch,

All exposed surfaces of Concrete Transition Barriers,

Concrete wearing surfaces,

Top of abutment backwalls and to one foot below the top of backwalls on the
back side.

16. Project information referred to below may be accessed at the following
MaineDOT web address: hitp:/ /www.maine.gov/mdot/contractors/.

7. The existing bridge plans may be accessed at the MaineDOT web address.
The plans are reproductions of the original drawings as prepared for the
construction of the bridge. It is very unlikely that the plans will show any
construction field changes or any alterations which may have been made to the
bridge during its life span.

/8 The hydrologic report of the bridge site may be accessed at the MaineDOT
web address. The hydrologic report is based on MaineDOT’s interpretation of
the information obtained for the subject site. No assurance is given that the
information or the conclusions of the report or values provided on these Plans
will be representative of actual conditions at the time of construction.

/9. The project geotechnical report titled: Geotechnical Design Report,
Replacement of West Mount Vernon Bridge No. 2390, Route 4/ over Echo Lake
Stream, MaineDOT WIN 2/698.00, Mount Vernon, Maine, October 2018 may be
accessed at the MaineDOT web address.

20. Geotechnical information furnished or referred fo in this plan setis for
the use of the Bidders and the Contractor. No assurance is given that the
Information or interpretations will be representative of actual subsurface
conditions at the construction site. MaineDOT will not be responsible for the
Bidders’ or Contractor’s interpretations of, or conclusions drawn from, the
geotechnical information. The boring logs contained in the plan set present
factual and interpretive subsurface information collected at discrete locations.
Data provided may not be representative of the subsurface conditions between
the boring locations.

2l. Quantities included for Pay Items measured and paid for by Lump Sum
are estimated quantities and are provided by MaineDOT for informational
purposes only. Lump Sum pay items will be paid for at the Contract Bid
amount, with no addition or reduction in payment to the Contractor if the actual
final quantities are different from the MaineDOT provided estimated quantities,
except as follows:

a. If a Lump Sum pay item is eliminated, the requirements of Standard
Specifications Section 109.2, Elimination of Items, will take precedence.

b. If other Contract Documents specifically allow a change in payment for
a Lump Sum pay item, those requirements will be followed.

c. If a design change results in changes to estimated quantities for
Lump Sum pay items, price adjustments will be made in accordance
with Standard Specifications Section 109.7, Equitable Adjustments to
Compensation and Time.

22. Boulders along the northeast quadrant of the project are to remain property
of the landowner and shall be relocated or stacked as directed by the
Resident. Payment will be made under appropriate labor and rental items.

23. Removing and resetting of all regulatory, warning, confirmation, and route
marker assembly signs required for construction shall be performed in
accordance with Section 645, Highway Signing. Payment will be incidental fo
Contract Items.

24. Separation geotextile shall be placed on-grade without grubbing, prior fo
placing temporary fill materials on the Parry/Harker property. Separation
geotextile shall be removed after the removal of temporary detour, and the area
shall be reseeded in accordance with the plans. Payment will be made under
Item 2I0.10, Special Detour.
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 Noter lavel raodings hove bean nods of fires and undar cand:110ns stated.  Groundvoter fluctuot ons may oceur dus o conditions efher F Y I 1=
105 Inan those bresent at . tine seosresents vere mage Boring No.: BB-MVEL-101A s2 22
30 o 30 . e oo 30.0 105 = 1=
[Borrom of Exploration of 30.0 feet below around surfoce: o | 12210 | 30:00 - Jo55 oobn Grey. wet. very dense. fine 1o coarse SAND. some silt. | JI163 frove caaing #hrouch open hole to 1035 | |-
R A e K ) ey O ia gravers tGracrat T13e rzs. o
Roller Coned ohead to 35.0 feet bos. vess. 7 Weathered Bedrock. -0 =
Raller Conea anead 108.7 feet bas. %] Pt
2|8
ol I I I I I}
g |=|al2 HRIRIRIE
2 152|5 HRIRIEIE
108,710 -
R [ar.esm2 | 19870 RoD = 0% ~q 3 |ol<|= IRIRIRE
R2: Bedrock: White. medium graineds METASANDSTONE. o || I I I I I
derciely nd fo"soft. " very weirered. joints ot | =
ongle, open with sand infii1i (@
s 3 TR Rol lar Coned aheod 1o 36.0 feet bgs. 10 oy ooen win sona infii @l|ala
0 |3.6/3.6 . 4003.8") olz|wlw
35:30 [N ] ey gy »
o | e | 36000 - By Cool G [25]=|= W
500 Rol 1or Gond aneaa 10 41.0 et bgs. 3 = P Y Y R
z |wlT|olo]la|lu|ula|Z
al41215 I
BN EEHEEEE
z|¥[2]|Z2[2]|gg|a
s |g[S|elelg|z(2|2|e
O |lolwlala|>]|>|>>]-2
C |wilwlwwlu|lw|w(w
et SRR EEEE
© w© s ecovary
Similor to above. -1 116.0
100 - . 16,00 - R3: Bedrock: Wnite. meaiun grained, KETASANDSTONE/
0 [s.69.6 46/6063.6%) Foller cone3 503 10 45.0 feet g arovs cosing bosk -
41.80 down 10 48.0 Feet by o 0 2 60/41 121.00 RoD = 40% SCHIST. moderately hard. fresh to slightly wsamsred.
jaint sets af low angles and vertical. open. <l
a5 as 00T Grey. wet. very dense. Siity SAND. Iittie gravel. 211164 120 C)
@ [18n8 | 5% 34s59/55 e | 18z Rol lar Caned chead 10 500 feet bgs. Ate SN
We=10.37 ) (&)
Bottom of Explorati 't 121.0 feet bel d‘-o
ot ram of Explorat ion of 121.0 Feet balow groun O
> =
0 25 m
Fammr s0 50.00 = " Stmilar to abov 271165 Romorics a < 5]
5D |10.8/10 | Py 26/55¢4.8") Rol lar Coned cheod 10 600 feet bgs. A4 SN E— —
~Left 20.0 feet of NW Casing in bare hols. vees.5% [25) =, N
st 1w Faam v e s o1 oms e cndivion st Gt ¢t one ey coer e 1o enditions arrr = v tous raceings nve en e c +inss and e cond s st Grundar Gt ians oy s e 1o CrFian ftr n |
nan tnose present ot e +ine easurenenis vare roce. Boring No.: BB-MVEL-101 s those prasmt ot tha tism mosrsmnts ware roce. Boring No.: BB-MVEL-1018 zZ, N
55 S Similar to a o
o [sama| 500 | casoce.ans B ovs coving 16'35.0 fest bos. 23]
o
& = Simiar 1o apove. . (@)
o | e | 0% p o caca awag 16 1.0 tost b O z
- Orove casing +o 65.0 feet bgs for the weekend. <l T o m
o >
W |[2.472.4 76_20 40(2.4") Roller Coned ohead to 73.0 +eet bgs. 2
S ariiicetion Toes rem svent cooroximate e Tox bereesn sall e TrameTTias oy b wromal. Poe 1 o7 2
* Voter tovel readings hove been e ot tires o under canditions stated.  Groundwatar 41uctuations mey cecur due fo condHians ot
Inan those sresent at the time seosrenents vere mage Boring No.: BB-MVEL-101B OF 28




8/28/2018

Date
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Username

GEOTECH
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Filename

Maine Department of Transportation Vernon Bridge #2930 Boring No.: BB-MVEL-102 Maine Department of Transportation [project:v. wi. vernon bridge #2930 Boring No.: BB-MVEL—102A Maine Department of Transportation [eroject: . . eornen aicoe Boring No.: Maine Department of Transportation |sroject: . . Vernon aricoe esso Boring No.: BB-MVEL-1028
Gorriss Route 41 over Eono Loke ; ; ries Route 41 over Echo Loke Flas mosre 41 v £ono Lok . . artics Route 41 over Echo Loke
Soi/Rook Explorgtion Log SoiL/Rosk Exploration Lo Sot1/Ro0k Exploration Log SoiL/Roek Exploration oo
Wt Vernon. Maine Location . Vernons Naine Locations wi- vernon. Naine Locations w1 Vernon Moine
US CusTOWARY uniTs WIN: 21698.00 S CUSTONARY LN(TS WIN: 21698.00 US LUSTOMARY UNI TS WIN 21698.00 Us CUSTOMARY UNITS WIN: 21698.00
oriller: Maine Test Boring Auger 10/0D* 5" Hol low Stem Orilling ControctoriMaine Test Boring Elevation (ft.) 324.7 Auger 10/0Dt 5" Dia. Oriller: Maine Test Boring Elevation (ft.) 324-8 Auger 10/0D 5" Solia Stem Orillert Moine Test Boring Elevation (f1.) 324.8 Auger 10/00% 5" Solid Stem
Oeratort Nogeau Saroler: Standord o111 Spoon Gperotor: Nadeas Sorom Navoes Sonp o [ Overator: Nodeou Dotum: Navoes Samer: Standord Sol it Spoon Operator Nodeau Sorom avoss Soiert Stondara So117 Spoon
Logged by: b cardall Diearicn 050 Turbo Harmer Wr/Fall: __ 140-Ibs/30-inches Cooged By 5 corgal Rig Type: Diearich 050 Turbo Honmer ¥1./Fol [ Looged by 5. Cordal ! Rig Type: Diearicn 050 Turbo Hammer W1./Fallz___140-1bs/30-inches Cogged Bre 5 Cordol Rio Typo Dioor 1on 050 Turbo Wommer ¥i_/fol1:___140-1b3/30-Tnches
Date Stort/Finist 5/2/2017-5/3/2017 Cased Wosh Boring Care Barre N/A Date Start/Finish: 5/3/2017-5/5/2017 Drilling Methoc Solid Stem Auger Core Barrel: N/A Dote Start/Finish: 5/5/2017-5/8/2017 Drilling Methoc Cased Wash Boring Core Barrel: NX-2* Date Start/Finis 5/5/2017-5/8/2017 Drilling Method: Cased Wash Boring Core Barre NX-2*
Boring Location: 13454.9, 19.3 feet Rt. Water Level*: 7.9 feet bgs. Boring Location: 13+4B8.4. 21,5 feet R+, Cosing 10/00: N/A Woter Level¥: 7.9 feet bgs. Boring Locat i or 13+54,9. 23.6 feets Rt Cosing 10/00: HW-a" & NW-3" Water Level*: 7.8 feet bgs. Boring Location: 13+454.9. 23.6 feet. Rt. Casing 1D/0D: HW=4" & NW-3" Water Level*: 7.8 feet bgs.
Hamer E+4iciency Faotor: 979 Hydraulic O Rope & Catheod O L eere ot por e o oot T eroreed Frera s Hammer Efficiency Foctor: 0.979 Hommer Tyoe:  automatic B Hydroulic O Robe & Catheod O Homner Eficiency Foctor: 0.978 Avtonotic B oroulic O___Roge & Cotheod O
e T BT e snear STrenamn (P B = Bucket Sawie off Auger 554 = Salid Stem Auger fauid Limt o PR e Ve I g S S o[ P = She Sirength (5400 g oo F1e1d i UV r STanah GeT) Ty = FoRer Yo e Tt 1o
s e e S o & e coman poren B" Buckar Samle off A PO 4 Do St b fote Limit ineainas S Svrargtn epats sorcen o117 Spoon S Sox v = Lo Vo et aines Shr Shear v Conrt:
1o < onsceeseto 17t soon w1 v Inea Cororesaive Strenatn (i S et SO - T e & Shrenrine Comrasive e nscoteeutol Sl 1 Socon Sorole kttormt - & STt e s o £l
v n Wall Tuoe = Row Fiela ue. MY = Unsuccessful Field Vane Shea Test Attempt WK = mqm af wow Hammer © = Grain $ize Analye volue ° W Fiela ST N-value lestle Lintt
asatar T S 1 Tuve Sompia e 2 SRR U s omuceretal Fleld Yone St Tont atreer X0 e o e o e Hia Soei 110 dowo! Collbration vum st w1 i samie s - 'R0 S i ot coenen vum = Fiassiciiy Inoe
v el m. et 5 T p._m,..m e o o o e S5 Numeerrecreg Corracton o harmer E161cla Groim Size snotyats < i o o Cr ey Fiald vans et To e Fonireen G cretsa Carreatea for omar Ertic wrain 120 Amayels
19 o iciene © = consol ia = omple Information o sful Fisld hear Test Attemot e ight_of Dne Ps N (omer Eff.ciency Fac C isuccasstul Fiold Yone Shmr Test attempt WOIP = Neight of One Person Mgp = (Wommee Effloiency anw/‘ﬂimwrvwrw-d C Lonsolidation Test
- R A ¢ Laperatary = - omp s Infornation
B Laboratory : g : 2 8 3 Laboratory . 3 Laboratary
- £ H e Testing il 2] g H € ® 5 |2 Visual Description and Remarks hreinig - £ K g Testing - £ £ 2 Testing
] : g e & g g . o Rosul 13/ e | & o S8 g s|e. |52 st ] . g 8 g sual baseription and Remorks Rosu 143/ el . § e . @ 8 . on Resui o/
£ ¢ § g e = £ o Visual Description and Remarks Rosults R 2. 23558 HEIEEE AT o £ ¢ 3 & £ 2 Visual Description ond Remork proian £ ¢ g g ¢ ¥ { 5 Visual Descriotion and Remarks oy
c lé N lé 9 8 g 2y £ ana g 5 5 5% 2EE2y I g2 12| & c ,; N ;; 8 2ot £ ona = = < 2 v 2-8 9 2o % ond
£ ¢ : 1335 5| g |58 8 Uhiied Class L s 2508 = }Se ozl s £ ¢ " 5| g | a8 [3z]8 Uhitied Class| Ele | : B2 i g o | 58|32 uhiied Gloss
8| & s S H Y 1| 882 g T T No mater ial descripfion given. see BB-WVEL-T0Z. 81 3 K st | 8|82k & 8| 8 H sE ahsSb | s|Ez|cE
00 - Brovn: oISt Tooser Fine To coarse SANG: 117118 S1TT Wo SompTes Token rom 0.050.0 oot bys refer 70 B8 o=
300
0 241 2.00 § o \wi th organics. (Topsoil) 94 MVEL-102 for material descriptions.
- Lignt brown. wet. very dense. fine +a madium SAND.
.50 s .2/ | 79.00 - " iont bro e to.
0 | 243 6.50 Brown, moist, dense. Silty fine to coorse SAND, little T | sz | eooro | 2E/E8ssOCT2T) ) - !1ttio ailt. troca gravel. (Glecial Titil
s Qrovel . wiin prababie cobbles and boorders. (#1111, 5 a0
02 Ten 3-inches: Liont browns vt very Icoses fine = Lignt brown. wet. very denss. fine 1o mediun SAND.
o |2um | 500 2 nesion 1 rate oraver- (Frin 10 o | o8 [ o0 T ey | - TTe st (erecior T,
10 Bottom 10-| mms, Apparsnr hor izontal groined wood. 10 8s -
v
Gortom of Exploration or 12.0 fest below grond surfoce.
Larae Sosb i Kicked Guaer s moved o BEINELL1O%8:
Ta0 = 4] Lignt brown. wet. medium dense. Fine ta medium SAND. 211155 15 a7 [ 99.00 = Light brown. wet. very dense. fine to coarse SAND. 211161
w | 200 | 1405 Somo 511 trace gravels with probable covbiss ond o | |80 | esisozan | TitHo 111, (Claciar TiTT: A4, Su
s boutderss IFill1). 15 Roller Coned ahead to 101.2 feet bgs. 90 w
q
\ ;
= \ [ Lignt brown. wet. very dsnss. fine o coarse SAND. soms| GR271167
3 oo | 5[50, | sz | il ST, trace grover (Graeiar 1111 Az-4 Su
2 30.00 = Lignt brown: wet. very dense: fine 1o medium SAND. soms| SN £l 95 w
50 24712 " silts little qruvsh with probable cobbles ond
22.00 oulders. (Fill '
77777777777777 235
Roller Conad ahead 40 47.0 feat bgs. T Light brown, wet. very dense, fine 0 coarse SAND. sone
Remar 1o 104010 35055 | aosassoczany | - grovel. troce silt. (Glociol Tillh.
25 25 100 -
o | 2aa | 2500 - Light brown. wet. very dense. fine to coarse SAND. some| G#211156 ~ MuItiole Ottemts vere mads between BB-MVEL-102A ond BB-NVEL-10281 Cosing broke during afiemots ranging fram 23.0 0 35.0 feet bgs. A 10.0 foot
21,00 silts trace gravel. (Glacial Till) A-2-4. SM rod with roller cone and an auger head were left in ottempts of opproximately 30,0 feet ond 20.0 feet respectively.
0.9 020 - 2256 2
w | oo [ 190,20 o0 wz Tap of Bearosk of Elev. 223.6 T
- RI% Bearockt Grey. medium-grained. SCHIST. hord. fresh
+0 siigntly weathersd. Prinary Joints ore very close tol
low angle. fresn 10 discolared: roush.
Stratification |ines represent oporoximate boundar ies betwsen soi | typesi transitions may be grodual. Page 1 of 1 pen. Secondary joints are)
1088 15 close. nign angie, raugn. pId
« votar Iavel reoines hove bren e ot tires and under candiF e states.  Groundvter flcuotions s ccur ue 1o condiHians other discolored with sand infilling. One per vertical joint.
than 1hose present ot the time measurements were mage. Boring No.: BB-MVEL-102A P
b Jo.00 = Grey. wet. vary dense. Siity fine fo coorse SAND. cezT1157 B 105
w0 |28 | 5700 Ve rovels (Glactal Tl A4, SM
- ve=s.67 ies
Bottom of Exploration o7 106.2 fest below orount
P [0 [0 - Greys wet, very denser fine to medium SAND: sone it b 10
182/ | 35,00 “tle orovel. (Glacial TF
“ 20.00 - y. wet. very dense. fine fo coarse SAND. Iittle 0 1s
o [9.63.6] 000 Siit. 111110 grovels (Glooral 1111,
B 500 = Grey, wets very dense, fine to coorse SAND. some silts s 120
w00 | 20020 | 5900 Iittie gravel. (Glacial Till).
Bariom of Bxoiorciion ot 170 Tout betow around surfocs:
Brove Tosi o, oved 13 b wEL D
0 s0 [ — 0. 0- bazs |
o |2 | 00 wusamme |12 | 200 Gray, vot. vary dense, fine 1o medium SO, sote o110 et
P Vit11a grovale (Clocial 1113, - s tomer .
~ bur ing odvoncement of 4-inch casing from 45.0-50.0 1 bgs. the casing broka. Tventy feet of Cosing 1aF+ in hola. Novad to BB-VEL-1024. ~ Seacond 5. Gore run could ot be_token dus o broken Gosing and running sonds within 3-inch casirg.
= Water level was foken approximarely 15 minutes after cosing was removed, I Cating 1073000 Taok wae Than 35 coeing 16 1012 Feer b
ot Iootion 1o rerewent oo x1eate v ex Setemi Soi1 Tooest 1roraTTions 7oy 50 5 o9l- Foge T oF T TrrariFicotion T represe oo emieate s as Setesm sl Typeer T i woy b0 o0l Page 7 o7 Z
= Noter tevet eatings e bocn ok 1 s ond nder condilons stated.  Grarduatr fluctuotlons o ocur e o condiFTons ather _ TR Croye Mot very deneas 531y F1ne ¥o coarsn SANDs . « Noter Iovel raatings havs boen mod at +ires ond inder condiHians stated. Grounduat It lons oy ocaur e 1o conditons ather )
ran nase prasent ot e +ive reonrarenis v Boring No.: BB-MVEL-102 w |awze | TR0 | 2eseserse | w1 | s little aravels (Glocial Tilh. [ han those orssent ot e +ino eosurenents wre roce. Boring No.: BB-MVEL-102B
55 = wC=8.8%
X . wet. very dense. Silty fine SAND. Iit4le grovel.
0 |20z | 500 [ asssiaass | ra |z (Glasiar 11110,
60
T 7. wets vecy dense: Sandy SILT. trace gravel - GeeT1160
o |2 | 800 | avmasese | ea | (eraeior 1T, Aoty W
[ - WC=10.0%
T Grey. wet. very dense. fine 1o madium SAND. same silte
0 | sem | 5 25/623.6%) Tittie arovers (Graral T1110:
55,80
o
o R
Lignt brown. ver. very dsnse. Si ity SAND. (Glocial GrzT115e
5.6, | 7400 - B
w0 | 5% 7400 | saasoisen L. w2115
Remarks:
- Auto Hammer w371
- Second™ST0 oot Core run coud 1ot e foken due 10 broken cosing ond ruing sends i hin 3= cosi.
~ a%inch casing 10 32.0 fesr bgss then I-ich casing 0 101.2 feet by
S ariTTooTTon Tnes o svan cooax maTe DR o3 DS Tween SaT1 e TransTTians v oo aromal Foe 1 o7 Z
= tator Iovel reoings hovs boen e of +irms nd under candi s statets Grndcter fluototons oy conr e 10 condiHiane ot
than those present ot the time measurements were made. Boring No.: BB-MVEL-1028
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‘@ Construction

3-0" -0 -0 30"
Shid Travel Lane Travel Lane Shld
4" Hot Mix Asphalt Profile Grade
2" Loam and Seed (Typ.)
VBT
PR AT SR Yy
= I
~
~ ~
20" Aggregate Subbase Course Gravel ~ o
\\ _____________
TYPICAL APPROACH SECTION
j (Without Guardrail)
Existing Ground
€ Construction
30 30 /-0 -0 30 30
Shild Travel Lane Travel Lane Shid € Construction
|
3I"W-Beam Guardrail Mid-way Varies 9-0 \ -0 | Varies |
. Splice Single Face (Typ.) Travel Lane Shid
4" Hot Mix Asphalt Profile Grade 5
Tk g # Hot Mix Asphalt Profile Grade
< Varies . S
T 27_Lo§rm and Seed %) Varies
1Q0 o (Typ. - Varies
20" Aggregate Subbase Course Gravel 20" Aggregate Subbase Course Gravel
Existing Ground TYPICAL SUPERELEVATED APPROACH SECTION SHOULDER WIDENING DETAIL
(With Guardrail)
Route 41 (Pond Road) Super (e) Nok
Left 7 Left / | Station Right # | Right 7 Nores:
Shoulder | Travelway Travelway | Shoulder /. See cross sections for limits of existing pavement removal.
flaroh Existing - 10-50.00 .Mar‘:h Existing - 2. The shoulder break location shall transition near the
12.0% -12.0% 10+75.00 6.0% 1.88%x bridge in accordance with Standard Detail 80I(/0).
-11.0X -1.0% /+00.00 6.0% -2.67%x
~10.0% -10.0% 11+25.00 6.0% 6.0%x 3. The pavement, base and subbase depths as shown on the
29.0% 9.0% 1150.00 6.0% 6.0~ plans are intended to be nominal. )
-8.0% -8.0% /1+75.00 6.0 “2.0% 4. When superelevated exceeds the slope of the low side € construction
-7.0% -7.0% 12+00.00 6.0% -2.07% shoulder, the low side shoulder pavement shall have the same
-6.0% -6.0% 12+25.00 6.0% -2.0% cross slope as the travelway. -0" r-0"
Yy =y " 2 2 , Travel Lane Travel Lane
5'0./‘ 5'0./‘ 12-50.00 5'0,/' /'Of 5. Crowns for both normal and superelevated sections for 2" Loam
-4.0% -4.0% 12:75.00 4.0% 4.0% all courses of subbase and pavement shall be straight. and Seed 1.5 Ho Mix Asphalt
-4.0% -4.0% 13-00.00 4.0% 4.0% (Typ.) .5" Hot Mix Aspha Profile Grade
-4.0% -4.0% /3+25.00 4.0% 4.0%
-4.0% -4.0% /3+50.00 4.0% 4.0% < Varies Varies — »
-3.0% -3.0% 13+75.00 3.0% 0.0%
-2.0% -2.0% 14+00.00 2.0% -4.0% P =
-2.0% -2.0% 14+25.00 1.0% -4.0% - 1.5" Mill and Overlay
/ / 2 / - \ MILL AND OVERLAY DETAIL
-2.0% -2.0% /4+50.00 0.0% -4.0% Existing Ground
-2.0% -2.0% 14+75.00 -1.0% -1.0%X
-2.0% -2.0% 15+00.00 -2.0% -2.0%
-2.0% -2.07% 15+25.00 -3.0% -3.0%
Match Existing 15+50.00 Match Existing

x Shoulder cross slopes vary as a result of infersection grading/paving

Variable Depth Mill, Shim & Overlay

"INTB

BRIDGE PLANS

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
STP-2169(800)

WIN
21698.00

BRIDGE NO. 2930
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P.E. NUMBER
DATE
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10/18
10/18

BY
E. Davidson
J. Olund

D. EATON]

A Sweet

CHECKED-REVIEWED| R. Hanf

DESIGN2-DETAILED2
DESIGN3-DETAILED3

PROJ. MANAGER
REVISIONS 1

DESIGN-DETAILED
REVISIONS 2
REVISIONS 3
REVISIONS 4

FIELD CHANGES
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VERNON BRIDGE
TYPICAL SECTIONS
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MOUNT VERNON
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-10 -5 0 10 15 20 25 30 35 40 45
€ Sandy River Road
Jze.81 | Match Existing PGL
13.48 | 14.000 ‘ 2165 | 12.45
9.00 ' |
e . )
6.0% 1.88% | Match_Existing

20" Aggregate Subbase Course Gravel (Typ.)

Begin Variable Depth Mill, Shim and 4" HMA

-0 -5 o 10 15
Sta. 10+69.12
10+75.00 End 1.5" Mill and Overlay
-I0 -5 o 10 15
) .19 327,'93 12.64 )
! 9.00 ! !
5.8% o
13.07% 6 T

B \_ 13.6°
D—/, 1.5" Mill and Overlay

o

10+50.00

0o

10+25.00

10 15
Sta. 10+50.00
Match Existing Pavement
Begin 1.5" Mill and Overlay

20

20

20

25

25

25

Begin Full Depth Shoulder Reconstruction

Limit of Work
10 15
10 15

20

20

25

25

Variable DepthMill, Shim—and 4" HMA

30

30

30

30

30

50
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60 65 70
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-70 -65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 ] 5 10 15 20 25 30 35 40 45 50 55 60 65 70 tn |
335 335 E g
% 5
€ Sandy River Road = z
[ o
= a
330 324.66 | 330 =
) 18.16" U 14.00° i 10./8 ) A &
[ 9.00" | } | 1
| . .
6.0% -2.00% 7 o
325 . —————— =02 300 325
N 2 A T o o R
320 S~———__ e ————————— TTIL Varigble Depth Mill, Shim and 4 HMA T 320
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€ Construction

Steel H-Pile (Typ.) j

25"-0//z" ‘ 2/-9)5"
8-0" 15-8/5" | 15-8//o" 4-9"
T
Sta. 12+75.08 ‘ 90°0°0"
of 2 b
Sy e I _ -+~ —- i —— < —— |—— - - € Brg., Abut. No. |
L AN ‘
Slope Break (Typ.) ‘
Yo" Preformed Expansion / 10'-6" 5-3" : 5-3" 10-6"
Joint Filler (Typ.) ‘
~-a—— Flow
ABUTMENT NO. | PLAN
€ construction !/>" Preformed E xpansion
‘ Joint Filler (Typ.)
EL 326.42 o, SRR EL. 325.36% L. 324.80 Level (Typ.)
EL 322.42 ‘ — £LI2292
EL 32/.907 ‘
/ ‘ EL. 320.64
I" Neoprene Pad Construction Joint —
‘ (Level, Typ.)
(| =i [ (| (|
] ] ? § | | ‘ ] ] ] ]
L 51483 IS ) ' '
I I ) | | I I I I
] ] ? & | | ‘ ] ] ] ]
2-0'¢ Concrete Jacket (Typ.)—=1 1| ™S o [ o
] Y | | ] ] ] ]

ABUTMENT NO. | ELEVATION

ABUTMENT NOTES
. Reinforcing steel shall have a minimum concrete cover of 2 inches unless
otherwise noted.

2. Cover joints where waterstops are not required in accordance with
Standard Detail 502(01).

3. Place 4 inch diameter drains in abutment and wingwalls at |0 feet
maximum spacing. The exact location will be determined by the Resident.

4. All elevations are provided at centerline of bearing unless otherwise noted.

5. Payment for concrete jacket around the tops of the H-piles will not be paid
for directly. Payment shall be incidental o Item 502.219, Structural Concrete
Abutment and Retaining Walls. Fill concrete may be used for the concrete
Jackets.

6. Anchor dowels (bars AS0/ISS and B90ISS) shall be installed plumb and
may either be cast-in or drilled and anchored in accordance with Subsection
503.06. See sheets 20 and 26 for additional information.

7. Place the parapet portions of the wingwalls dafter erection of the precast
units to ensure an accurate match with the superstructure.

PILE NOTES

I. The maximum factored pile load is 365 kips (Strength I Load Combination).
2. Estimate of Piles required (includes 5’-0" contingency):

Abutment No. I: 4 - HP 14x89 e 108 ft
Abutment No. 2: 4 - HP 14x89 e [0l ft

3. H-pile material shall be ASTM A572, Grade 50.

4. Piles shall be driven to the required resistance on or within bedrock in
accordance with Standard Specification Section 50I.

5. All piles shall be equipped with a pile tip in accordance with Standard
Specifications Subsections 501.048, Prefabricated Pile Tips and 711.10 H-Beam
Piles, Spliced and Tips.

6. The Contractor shall submit to the Department, for review and acceptance,
their proposed pile driving equipment with a completed "Pile and Driving
Equipment Data Form', Figure I, of Standard Section 50! - Foundation Piles.
Approval of the proposed pile driving equipment by the Department will be based
on Department - conducted wave equation analyses and the criteria specified
in Section 50/ and Subsection 501.042, Equipment for Driving Piles. If the
Department - conducted wave equation analyses show that the proposed driving
system(s) is inacceptable, the Contractor shall modify or replace the proposed
driving equipment in an amendment of the QCP, at their own expense, until
subsequent wave equation analyses by the Department indicate the pile can be
driven to the required resistance, without damage or excessive blows.

7. The Contractor shall provide access for the agents of the Department fo
perform (2) dynamic load tests with signal matching and 24-hour (minimum)
restrike, one at each Abutment, as specified in Special Provision 50! - Dynamic
Loading Test, to confirm the nominal resistance of the piles. The first dynamic
pile load test at each abutment will be completed on the first production pile
driven and will include a minimum 24 - hour restrike test. The required
nominal resistance for the pile is the factored axial pile load divided by a
resistance factor of 0.65 per LRFD Specifications. The Contractor may drive
production piles to the preliminary driving criteria, however pile cut-off will not
be permitted until completion of restrike testing and establishment of final
driving criteria.

8. The Contractor shall preauger each pile location to a depth 20 feet below
the top of pile elevation using the following procedures:

Excavate to the bottom of the integral abutment backwall elevation, or deeper
if preferred;

Drill a minimum 24-inch diameter hole to a depth of 20 feet at each pile
location using a continuous flight auger that is withdrawn while being spun
in the opposite direction (having the effect of loosening the material) or
using a drilling auger operated by Kelly bar attachment;

Place temporary casing as needed to prevent hole cave-in;

Place sand or pea stone in the excavdation;

Drive the piles.
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€ Construction

I 10 ~ AB5ISS e I2' o S
~ I 1 1 7 ~ AB5ISS e 12" S N
::.Lj ‘ I 1 ES < ]
S alu
Sl . Q
£ N B ™A -3 r-3 g = '::
0™ ~ [511%) 3
Olo 4 ~ A55/SS 26 _2e -3 26 2e -4 26 ‘ 26 20 4% 26 .2e /3 26 4 ~ AS5255 g |9
% w T - o6 - 2,_9//2.. ; - 2,_9//2.. o v 2 8 g "
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N|E T 98
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Lo
-F 1 — _|~ —L . Mo
Q 1 L |
0|33 | | | \ f‘ =
NI x D
NSk ASOISS (Typ.) - : ! Construction L5
(/5 Total) 2 ~ A80I (Top) Joint (Typ.) : EQLUQ
‘ ! oD
*~— D —
~in [ = [ [
é H: I I I I ‘ I I T I I
~~ I I I I . I I I I
x| x — — — —
98
X I 1 \ 1 I | I 1 I 1 X
F F [ I L | [ ‘ [ 1 1 I
oo I 1 2 ~ A80/ (Bot.) 1 I I 1 1 I
9o 5 I o Lo o
ISIS)
QR I I I I I I I I
<< I I I I I I I I
vl L 1 L 1
Qo |
L IO ~ A653 (Bot.) and N 3/~ Pairs of A652 @ /2" \ |7 _~ A65/(Bot.) and
~ 20 ~ A60ISS L L "V /4 ~ ABOISS (IE.F)e |12
I (EF)e iz 3 ~ A55/ @ 2" horizontally (placed as shown in section, vertically) (144 Total) |
I 1
ABUTMENT NO. |
W € Construction N
o< s |2
Yo |7~ B65ISS e i2 | ‘ oy 7~ B65ISS e 12| PNV
Q g ! @ o o W
¢ ] i i i o 4-gsszss T 98 S0
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28  + | 9lE
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1K
vl — || __1_‘/__4_’— : +
’F __/.__l———/ — | | — Construction
X -~ s Joint (Typ.)
Q x|y ® | | "N 1 s Y
QRS 2 ~ BBOI (Top) ‘ BY0ISS (Typ.) <
,%yo P ‘ (/5 Total)
Vel 1
L —l
[ r— [ r— ~|~
I I I I I I I I N
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I I I I ! I I I I
L’E I ] L’A ] I I ] ] I g g
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I ] ] I I ] ] I 8 %
L 1 L 1 e
L L el
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14 ~ B60ISS J ! ! V14 ~ B60/ISS (IE.F)e /2
(lEF.)e 12" | 3 ~ B55/ @ 12" horizontally (placed as shown in section, vertically) (I35 Total) |
™ =1
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€ Brg.
/-6 /-6
&
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90ISS >
T 80/ -
;
1 %
[
8 A 3
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[}
I |
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|}
[} [} b
| |
[}
T T—]
I Ul I 80/
652 (Typ.) X X
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€ Brg.
re | re
4 ~ 55/SS
or 552SS
=~ E’ =~
W=
3 s <
s¥n
n 0L n | — 60ISS
2REEY Typ)
S Q. O
08sn — Construction Joint
&
)
)
L N— 801
/
J
D)
8 3
p— 55/
(Typ.)
L
65/ or 653 \ 80/
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NOTES:

I. Transverse saw cuts in the pavement at the ends of approach slabs
shall be sealed with emulsified asphalt sealing compound conforming to
Specification 702.12. The sawcut and emulsified asphalt sealing shall not
be paid for directly, but considered incidental fo related Contract Items.

2. Install two layers of 6 mil polyethylene sheeting under approach slabs.
Payment will be considered incidental to Item No. 502.3/, Structural
Concrete Approach Slab.

Saweut I'>" deep and fill with
emulsified asphalt sealant

€ Brg., Abutment

Aggregate Subbase
Course - Gravel

Approach Slab——

Pay Limits for Structural
Earth Excavation and
Granular Borrow

2 Layers of 6 mil
Polyethylene Sheeting

Granular Borrow

Drainage Geocomposite

1.5

EL. 318.75 Abut. No. /

EL. 3/9.80 Abut. No. 2

Plain Riprap

4'$ Drain (Weep Hole) (Cut 4'¢
hole in drainage geocomposite
at drain locations)

Jacket

r-6"

Concrete J f

Protective
Aggregate
Cushion

Class | Non-Woven
Erosion Control
Geotextile

ABUTMENT BACKFILL DETAIL
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€ Brg., Abut. No. /

€ 4 ~ 2'¢ Non-Metallic Vent Ducts (Typ. Both Ends - Adjust to clear reinforcing)

CNEXT36 FBeam —y +— 1HH— "+ — | —+ —t - — —|  —F— 11— e
® |
‘ . —*5 'L" bar (Typ.)
L _99 "‘"'(f" ,,,,, [ IR J I 4 B I J I e L _ ______ 9 |
mpﬁm»',u" (4o | T TR Y ¢ S S ¢ o le ' T U
S .
N |
[ ) ﬂI: % |o ¢ |0
o0 e |e 0‘ (6 16 & & |6 o o | T e\ | T T T T e T T T T TTTe T TTTTTTeT T T T T T TTTTTTTeTTTTTTT e TTTTTTTe
q) #4 Stirrup (Typ.)
‘ #4 "C" bar (Typ.)
#4 Transverse bar (Typ.)
I
6" 70-0" Span
r-6"
NEXT 36 F BEAM PLAN
(Strands and WWF not shown for clarity)
€ Brg., Abut. No. /|
&' ‘ /0 ~ *4 Transverse Bars @ 6"=4-6" )
-
4 2/~ #*5 ""Bars @ 6'=10-0"
2'9 Non-Metallic e o
Additional #4 Transverse | ‘ Ve(fn‘ Ducts ! :(4 bgf;gn‘;” ‘/:QG fop
Bar, Bundled cT m cT ° 'y ° ® ° ° ° 3 ° . ° ° °
j [ | 'o| e e ) ® °
- %T“" i b A _‘?‘“‘ i dininln i Aot e it et b At e o et et b i st L gt et It .
1 Y I A IS SN IS =
Téo 66 66 T 6 T e e T e T T e T e T TTTT e TTTTT e TTHNTTTe T T T e T T T T T e T T T T T e T T T T T e T T T T T e T
ﬂ. l— ‘ \—Presrressfng Strands (Typ.)
3" 6 Spa. of *4 Stirrups @ 6" = 3-0" #*4 Stirrups @ /2" o.c.

\
"\__3 Sets of Bundled

| #*4 Stirrups @ 3"=6"

NEXT 36 F BEAM ELEVATION

(WWF not shown for clarity)

Stem

PRECAST NEXT BEAM NOTES

l. NEXT F Beams are a non - proprietary shape developed by PCI Northeast
(PCINE). Standardized section properties and details may be found at
hitp:/ /www.pcine.org.

2. The estimated camber at release is 1.74 inches; the estimated camber at
erection is 3.09 inches, and; the estimated final camber at completion of the
project is 2./9 Inches.

3. Prestressing strands shall be 0.6 inch diameter, epoxy-coated in accordance
with ASTM A882. The tensioning force is 44 kips per prestressing strand,
including the top strands.

4. Reinforcing steel shall have a minimum concrete cover of 2 inches unless
otherwise noted.

5. The drilling of holes in the prestressed beams and the use of power -
actuated tools on the beams will not be permitted.

6. A mat of mild reinforcing steel, #4 bars @ /2 inches in both directions, may
be substituted for the welded wire fabric shown on Sheet 23. Reinforcing steel
shall be ASTM A955, Grade 75.

7. Girder reinforcement detailed in plan and elevation is typical about the midspan
and centerline of each girder.

8. Concrete retarding admixture shall be applied to the form surfaces of the
NEXT beam stems that will come in contact with the cast in-place concrete end
diaphragms. All such surfaces shall be power washed with water prior to
installation to provide a nominal Yg-inch roughened surface with exposed
aggregate. Alternate methods of achieving an equivalent roughened surface may
be proposed. Payment for achieving the surface finish will be considered
incidental fo related Contract Items.

9. Neoprene pads shall be either polychloroprene or natural polyisoprene with a
shear modulus of 115 psi, and shall conform to the requirements of Section 18.2
of the LRFD Bridge Construction Specifications, Third Edition. Neoprene pads will
not be paid for directly but will be considered incidental to related Contract Items.

/0. Neoprene Pad seams perpendicular to the centerline of bearing will be
allowed, provided that the seams are located approximately half way between
NEXT Beam stems.

/l. A maximum of /2 additional strands per beam (6 per stem) may be debonded
for a distance of 6-inches within the boffom 5 rows to reduce the potential for
end cracking during release. All 4 top row strands shall be fully bonded.

/2. All mild reinforcing bars shall conform to ASTM A955 and all welded fabric
shall conform to ASTM Al022.

/3. Screed rails shall be installed to the elevation shown on the profile adjusted
for cross slope.

/4. The incorporation of corrosion inhibitor is not required within the concrete
mix design.

€ NEXT Beam FQ" Min. Siab At

Midspan

¢——— Slab Thickness
Varies

+—— Beam Flange

DECK THICKNESS DETAIL

Not tfo Scale

Yo" Chamter

Yo" Drip Notch

3

FASCIA OVERHANG DETAIL

Not to Scale
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oo 1 1
Float Finish Rake finish top surface to !/4" nominal amplitude Float Finish
10°-5"
‘ 2-I" /-3 3-9 /-3 2~ ‘
g
IS <
Ix4 WEXW4 WWF Roughen surface = 3
X+ N
\ & r'\ M \ r'\ (] ‘
\ 1 - 1 1 - 1 %
U r, U r, -
&
R =4
Ya" Draft Typ.) |, (Typ.)
s 0O 0 o o0—o
v Yt s}
%" Min. " o /o o /oo )
Clr. (Typ.) *4 Stirrup 0 0 © o0 o &N
0 0 0 0 0 (Typ.) o 0 0 0 O |
0 0000 ©coo0o0 Prestressing (o] @ o @ (o]
000009 00000 Strand (Typ.)
0 0 0 0 9 o 0 0 0 o \ o @ 0—/
\ocoo / 000
Sl 4 sp.e 2 g\:
N q
NS
22" /- 31" r-1" 2-2"
NEXT 36 F BEAM STRAND PATTERN
NEXT 36 F BEAM TYPICAL SECTION - AT MIDSPAN B Strands debonded 25Ft
<0> Strands debonded Z20ft
© Strands debonded I15ft
4 g-9 P
Float Finish Rake finish top surface to !/4" nominal amplitude Float Finish A Strands debonded [0ft
10°-5"
. . o . or |
3
IS
Ix4 WaxW4 WWF Roughen surface ;
\ (—\ ' #4 Transverse Bar \ {-\ ‘
: 1 : o : 1 - 1 : o : 1 *V_
U r, -
& R =a 2'¢ Vent
Ya" Draft (Typ.) (Typ.) v L Bor Duct (Typ.)
yp- 4 ~ #4 'C" Bar 5
134" Min. (Typ.) 2
Cir. (Typ.) #4 Stirrup
o|o]o]o]o] (Typ.) o|o]|o]o]o]
o|o]o]o|ol o|o]o]o|ol Prestressin:
Clolofolo blololole| | Shond ) DEAD LOAD DEFLECTIONS (INCH)
ig g gj o{olololo] (Deck, Rail, and Curbs)
¢ Brg. ¢ Brg.
. Abut. 1 0./ 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 AUt 2
(‘\_‘) 3 0.00 | o.27 | 0.52 | 073 | 0.86 | 0.90 | 0.86 | 073 | 0.52 | 0.27 | 0.00
>
DS
prpn e 3 " orpn

NEXT 36 F BEAM TYPICAL SECTION - AT ENDS
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€ Brg., Abut. No. |

€ Brg., Abut. No. 2

\ 6-10" 4-2" 6 Spaces @ 8-0'=48-0" 4-2" &-10" | Rail Post Layout
I | (Typ.) the curb and slab.
| | = = = = == = | | 7
. \ .\ ,J (T (L] (T (T (T |_| \. \ . ofherwise nofed.
P / Lo
| ‘ | Bridge Rail Post (Typ.) | ‘ |
: : : : has been made.
] | | I
1 ‘ | | ‘ 1
1 | | 1
1 1 | o
1 | | 1
1 | | 1
| ‘ 1 1 ‘ | placement of curb concrete.
T J P
1 | 1 1
1 | | 1
1 ‘ | | ‘ 1
1 | | 1
1 1 1 “ flanges may be submifted to the Resident for approval.
1 ‘ | | ‘ 1
1 | | 1
'*f'%'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7'7':7‘:'*@Consrrucﬁon
1 | | 1
: ‘ : : ‘ : 26, Section A-A for details.
[ [
1 | | 1
1 | | 1
:_‘_ _ll. _____________________________________________________________________________________________________ _:_ _‘_: Items. See Sheet 26, Section A-A for details.
1 | [
[ ‘ | | ‘ [
1 | | 1
| | | | between a bare deck and one with an HMA overlay. The corrected
: ' : : ' : dimensions are provided on the Reinforcing Schedule sheet.
*#:;77777777777777777777777:4:7 10. All Transition Barrier reinforcing bars shall be stainless steel.
1 1 | o
1 | | 1
1 ‘ | | ‘ 1
| | | |
| | I‘ ‘—| T T T T T T T |4 i | |
1 1 1 1
. \— Permanent Concrete Transition Barrier (Typ.) .
l/ _On ‘ 70/ _ou ‘ l/ _On
\ \
DECK PLAN
€ construction
3r-4"
/-8" 3-0" 1-0" ‘ 1-0" 3-0" /-8"
Shidr Travel Lane ‘ Travel Lane Shidr
| 1]
1 . 9" Concrete Slab D
‘ (8" Structural,
I" Integral Wearing “
Surface) a Ys" 45" Tolerance as Required
Steel Bridge Railing (3-Bar ' —~ 5 o
3/ Traffic / Bicycle) (Typ.) ‘ c|8
u -4% 8 5
N o £8
AN 3
]
| | | S
36 NEXT F 9. 0200,
. . Beam (Typ.) ' 0’0’“
5555
KK
.00
RS
KA
RS
XX

TRANSVERSE SECTION

SUPERSTRUCTURE NOTES

/. Form a one inch V-groove on the fascias at the horizontal joint between

2. Reinforcing bars shall have a minimum concrete cover of 2 inches unless

3. The superstructure slab and end diaphragm concrete shall be placed in
one continuous operation and shall be kept plastic until the entire placement

4. Payment for End Diaphragm Concrete will be made under Item No. 502.26/
Structural Concrete Roadway and Sidewalk Slabs on Concrete Bridges.

5. The Contractor shall install Permanent Concrete Transition Barrier vertical
closed stirrups as shown in Standard Details Section 526, prior to the

6. Payment for Sheet Waterproofing Membrane over joints between adjacent
NEXT Beams will not be made directly, but will be considered incidental to
related Contract Items. Alfernate methods of sealing the gap between the

7. Payment for Sheet Waterproofing Membrane and mortared chamfer at the
Joint between the Approach Slab and the End Diaphragm will not be made
directly, but will be considered incidental to relafed Contract Items. See Sheet

8. Payment for closed cell foam between the Abutment and End Diaphragm
will not be made directly, but will be considered incidental to related Contract

9. Bars TB65/ and TB652 detailed in Standard Detail 526(37) shall be
reduced in height by 3-inches to account for the difference in curb height

Sheet Waterproofing Membrane
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lo" Preformed
Expansion
Joint Filler
(Typ.)

28 ~ S558SS e [2"(Each End, 56 fotal)

T

X

> s 32 ~ S557SS @ 12"(Each End, 64 total) -
> 39 ~ 555655 @ 9 Max. (F.F., Each End, 78 total) -

4 ~ S553SS Spaced as Shown
(Typ. Between Beams, Each End,
/6 total)

Approach Slab Seat

4 ~ S$554S8S Spaced as Shown

(Typ. Between Beams, Each End,

24 fotal)
4 ~ 5555SS Spaced as Shown
(Typ. Each Side, Each End, I6 total)

i

__________ e
X / i - - ——--- - - -}
e o . S ; x > = i
/ 3 —r i
Q5B —e
Construction Joint 8'38 I |5 ~ S552SS @ 9" Max. _
(Level, Typ.) 05 = I" Neoprene Pad r "V (Typ. Each Interior Bay, 2 ~ S502G (Approach Slab " |2 ~ S55255 @ 9" Max.
! :::‘:‘E Each End, 58 ftotal) Seat, Each End, 4 total) I Y (Typ. Each Exterior Bay,
vis W |—>A Each End)
6 26" END DIAPHRAGM REINFORCEMENT ELEVATION
End Diaphragm
1aphrag (Abutment No. | Shown Looking Downstation: Abutment No. 2 Opposite Hand)
| (90ISS Dowels Not Shown For Clarity)
Q
$556SS o
S50/G (Typ.) —
Sheet Waterproofing Membrane — S5016 (Typ.)
Mortared Chamfer (3" x 3")— S556S5s
Approach Slab \ 2'$ Vent Duct
1-0" (Typ.)
Vp. | —ss52ss <
g /
3
< Q .
7 | 555355, $5545S, or &
$55555 (Typ.) Y $5585S
|
$558SS |
I
)
ssozc< . .
\ I ~7 '?
<%§\ — h
599759 j T e 5026
A
Detail | / S55255
L/" Closed Cell Foam |
I"Closed Cell Foam !
N
N— 18" x I"Neoprene T R RIS I
Pad, Full length RSN
of bridge seat
‘ | ~~—90is5 Dowel N,
‘ \
o | e DETAIL |
€ Brg., Abut.
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MARK [QTY.[LENGTH | LOCATION MARK [QTY.JLENGTH|TYPE] Ao [ B | ¢ D E F [ H R LOCATION
Abutment No. | (Plain Rebar) Abutment No. | (Plain Rebar) TYPE — BENDING DIAGRAMS
A60/ 15 464" Horizontal, Near Face A551 144 37" P3 55" 2-8' 6 Abutment Ties
A B B
A80/ 19 464" Horizontal, Far Face A5/ 7 13-4" S o 5-4" 28" 5-4" o Left Wingwall Bottom e 5 C \ /
A652 62 1-10" S o 4-r 2'-8" 47 o Abutment Stirrups T O\ c 2 A G
Abutment No. | (Stainless Steel) A653 10 15-10" S o 67" 2'-8" 67" o Right Wingwall Bottom T
A50ISS 2 90" Right Wingwall, Horizontal A654 30 4-8" S o /-0 2'-8" &% o Wingwall, Horizontal End Stirrup Z Pl P_Z
A5025S 2 7-9" Right Wingwall, Horizontal
A503SS 2 5-9" Right Wingwall, Horizontal Abutment No. | (Stainless Steel) B
A5045S | 2 3-9" Right Wingwall, Horizontal A55/SS | 4 100" % /-2 8-10" -0 Right Wingwall Tops, Sloped ﬁ
A505SS 2 /-9 Right Wingwall, Horizontal A552SS 4 64" v /-2 5-2' 24" Left Wingwall Tops, Sloped A 6
A506SS 6 5-8" Left Wingwall, Horizontal
A5075S 2 3-10" Left Wingwall, Horizontal A65/SS | 20 6-8" S o 20 2'-8" 20 o Wingwall Tops P_3
A5085S 2 /10" Left Wingwall, Horizontal
Abutment No. 2 (Plain Rebar) 5 9
AB0ISS | 34 7" Wingwalls, Vertical B55/ 138 37" P3 55" 2-8 6" Abutment Ties D E J// 4
A0ISS 7 26" Bridge Sedt, Vertical B651 8 13-4" S o 5-4" 2'-8" 5-4" o Left Wingwall Bottom
B652 62 1-10" S o 4-r 2'-8" 47 o Abutment Stirrups
Abutment No. 2 (Plain Rebar) B653 7 15-/0" S o 67" 2'-8" 67" o Right Wingwall Bottom V_V A_/
B60/ 15 44-4" Horizontal, Near Face B654 30 4-8" S 0" /-0" 2'-8" /-0" 0" Wingwall, Horizontal End Stirrup c A G c
Abutment No. 2 (Stainless Steel)
B8o/ 19 44-4" Horizontal, Far Face B55/SS 4 610" v /-2 5-8" 8 Left Wingwall Tops, Sloped . Bl lD Bl ID B! ID
B5525S 4 6-8" v /-2 5-6" 26" Right Wingwall Tops, Sloped A
Abutment No. 2 (Stainless Steel) A G c E
B50ISS 8 6-9" Left Wingwall, Horizontal B65/SS 2l 6-8" S o 20 2'-8" 2-0 o Wingwall Tops H S SL SB
B502SS 2 5-0" Left Wingwall, Horizontal - - - -
B503SS 4 6-0" Right Wingwall, Horizontal Superstructure (Stainless Steel)
B504SS 2 5-9" Right Wingwall, Horizontal S5505Ss | 26 5-4" SC 10" /-2lp" /-3" /-2lp" /0" I-4" Curb (bridge) stirrup
B505SS 2 3-9" Right Wingwall, Horizontal S55/SS | 576 6-3" C 7" 5-8" 0" Deck Overhang, Primary Transverse B
B506SS 2 /-9" Right Wingwall, Horizontal S55255 | 58 6-2" S 0 20 22 20" 0" End Diaphragm Vertical Stirrup
S$553SS /6 5-6" S 0 10" 3-/0" 10" 0" End Diaphragm, Horizontal Stirrup Between Stems at Joint c
B60ISS 30 7" Wingwalls, Vertical S5554SS | 24 5 S 0 10" 3-5" 10" 0" End Diaphragm, Horizontal Stirrup Between Stems
S5555S /6 3-6" S 0 10" /-10" 10" 0" End Diaphragm, Horizontal Stirrup Between End and Stem
B90ISS 7 26" Bridge Sedt, Vertical S556SS | 84 76" S 0 10" 3-6" 3-2" o End Diaphragm, Vertical Hook SJ E_P
S5575S 64 4-10" S 0 2-8" /" /-3" 0" End Diaphragm, Approach Slab Seat Stirrup
Superstructure (Glass Fiber Reinforced Polymer) 555855 | 56 410" 4 2-0" /7" /-3 /-4 End Diaphragm, Approach Slab Pin c
S500G 212 3r-2" Deck Slab, Primary Longitudinal Top and Bottom p
S5016 /0 30-10" End Diaphragm, Primary Longitudinal Transition Barriers (Stainless Steel) B D
S5026 4 30-10" Approach Slab Seat TB651* 8 75 H 6 8" 26" 8" 26" 6" m
TB652~ 20 §-3" H 6" -llp" 26" -1lp" 26" 6" BJ/ CEES B
S6006 144 25" Deck Slab, Primary Transverse Top A / c A R c £
S60IG 144 3I-0 Deck Slab, Primary Transverse Bottom = Bar is incidental fo Item 526.34, Permanent Concrete Transition Barrier F
o] o]
Superstructure (Stainless Steel)
S500SS | 12 3r-2" Curb Top Reinforcing, Primary Longitudinal Curb A R CB J
Approach Slabs (Plain Rebar)
AS50/ 32 266" Approach Slab Transverse
AS60l | 108 | 150 Approach Slab Longifudinal B A / q /:3\*;5
C D) B ]c D
A c
¢ L v A
All dimensions are ouf-to-out of bar.
Bending details and hooks shall conform to the
recommendations of the current revision of
ACl Standard 315 and ACI Standard 318.
Reinforcing Bar: ASTM AG15/A615M, Grade 60
ASTM A9585, GRADE 75
CSA S807-10, AC1 440.1r-15
GENERAL NOTES
1. The first fwo digits following the letter(s) of the
mark indicate the size ofthe bar:
Mark 'A502" = bar size *5
Mark 'P805' = bar size *8
Mark "S650" = bar size *6
Mark 'Se50SS" = bar size *#6 Stainless Steel
Mark 'S600G" = bar size *6 GFRP
2. Each crank bar, Type B, may be replaced by two (2)
straight bars (one top and one bottom) of the same
bar size as the crank bar.Payment in either case
shall be based on crank bars as schedule on the plans.
3. Bar marks ending with 'G"indicate GFRP.Bar marks
ending with 'SS"indicate stainless steel. All other bars
are plain (uncoated).
MARK | QTY.|LENGTH LOCATION MARK |QTY.|LENGTH|TYPE| A B C D E F G H R LOCATION

KENNEBEC

VERNON BRIDGE
ECHO LAKE STREAM

W. MT.
MOUNT VERNON
REINFORCING SCHEDULE

SHEET NUMBER

27

OF 28




Division: ROW Username: Benjomin.Singer Date:8/27/2018

..\OO\ROW\MSTA\028_RWPLAN1.dgn

Filename: .

PLAN LEGEND
Town, County, State - New R/W Along Existing R/W Existing Proposed Existing Proposed Cut Line G € £ FillLline F F 3 STATE OF MAINE THIS PLAN WAS PREPARED IN CONNECTION WITH THE DEPARTMENT'S
Approx. Property Lines P.L. Building Clearing Limit Line CLL- | sanitary Sewer ~— — > Traveled Way Retaining Wall 272771 REGISTRY OF DEEDS ACQUISITION OF REAL PROPERTY FOR TRANSPORTATION PURPOSES.
cen o or e e ok ity —— y— e e T TR e | counny IT CANNOT BE USED T0 ESTABLISH LEGAL BOUNDARIES BETWEEN
Limits of Wrought Portion ___ __ _L.OW.P. | Tree Line Bush Line ~ "~~~ | Electric Line ——E——  ———E+—— | Catch Basin m | | Monument & @ Traverse Point RECEIVED !
Control Of Access C.0.A _— Water Edge — -~ | water Line JR— S ——— W ——— | Manhole ) [ Iron Rod Found @ IRF Pipe Found @ IPF at h m M and recorded in
New Right of Way Ledge ALY A= Rock/Boulder S Flag Pole O~ | Underdrain Line =~ ——— B — Sewer Manhole © [ ) Replacement Pin Set () Plan Book Page 25 o 25 50 75 100
New - Fence  CHAIN LINK oare wike STocKaoE Gas Line A a— ——GF——— | utity Pole < g Attest:
New Temporary Rights - - - o——o — X— — Guardrail Fme—r—e—r— —r—T—T1—7— | Fire Hydrant 'O} REGISTER
New R/W Within EXISting R/W e mmmm o | Sign —o— © —o—0— well %L Mailbox M Culvert ‘ ) C , | curbing Scale of Feet
CURVE DATA #1
RTE 41 PI = 11+28.01
D = 16°51'06.1"
- agn HORIZONTAL DATUM: NAD83 (2011)
'\ A = 41°15'48" Lt. ZONE: MAINE 2000 WEST S
o R = 340.00' VERTICAL DATUM: NAVD88 o
<, L = 244.86' COMBINED FACTOR: 0.99997877
%, T = 128.01" Z
v E = 23.30' kS
o %, B PINE
fe g STATE OF MAINE 2 STATE OF MAINE
%) DEPARTMENT OF AGRICULTURE, Z DEPARTMENT OF AGRICULTURE,
0, CONSERVATION & FORESTRY o CONSERVATION & FORESTRY
/»;) ITEM NO. (1) 2 ITEM NO. (3) 6" PINE
3 SLOPE EASE. = 402%* S.F. (1) £} DRAINAGE EASE. = 919+ S.F. (1)
X TEMP. CONST. RIGHTS = 1,189%+ S.F. (1) TEMP. CONST. RIGHTS = 294% S.F. (1)
», TOTAL AREA = 1.51+ AC. (TOWN) TOTAL AREA = 0.73% AC. (TOWN) " PINE
\’/ S MARYELLEN CONEFRY
< ~ JOHN J. CONEFRY, JR.
% g, 2 TAYLOR | POND
% . 36" PINE
'PO & QO
£/ \OA\ NOTE: PRESCRIPTIVE EASEMENT FOR
o HIGHWAY PURPOSES WITHIN LIMITS OF PLAN OF SURVEY
BEGIN WROUGHT PORTION (L.O.W.P.) DRY HYDRANT VOL. 1507, PG. 149
B.L \ FOR JAMES L. FAULKNER
-k BY REDDINGTON ROBBINS ASSOCIATES
4, 9 ot DATED OCTOBER 1983
o, L, < DAM ICE K.C.RD. PLAN FILE D-83119
X O’s’} ¥ 8" PI
STOP N + DRAINAGE STRUCTURE NE
\ TALL ﬁ STA. 13+25 TO STA. 13+85
& ST T BRICK :
= T~ CHIMNE Y =
IS \\h Sons,. b 16" PINE
> > ~LOR o — T " a
\/ X, Oy li— - DRAINAGE EASE. )
I Cl I Tae— _ - X i -
i N L ower ~ Lt\wg%us,,\_\ £ SLo:E02+ SFEASE. ) oos or T L& o o |23
\ . + SF h + SF . "
L ] G TEMP. coS_F./\s, B PINE 1o e I ol o
STOP SANDY RIVER RD 4 Er)T T = 204 = ~ o
0 <] o < 16" PINE — )
u @ 16" PINE IT|la| . .
¥ o« 1/4" DIA REBAR :
~———TO FAYETTE SANDY RIVER ROAD 47/84/R490A 93 [ =~ Oz (unlwn
1 32+00 ,31+00 s 30+00 2 Wiz o]«
' : } » I = ; i RERESTOR g )—N \
&) 1 a 1 | A
905 /3 y 12+00 |,y I : % 13400 2 | i = S.H. "189" /|ROUTE 41 / POND ROAD z
SToP W —T ! L | 1n}+25 il . +g5| D 14400 ase], /15400 <
3 \ F ] e B 237.51° S 70°13'14" E o
TE . g5 + 1 X % ;
I 4757845 CRANBERRY/ CREATION . Tz v il
_— R n w in =) —
BLUE_BERRY AZAUEA By < > < A =| 0 ('-'5
& w|z
N 4" PEAR | < OAT ACCESS B
%‘N . zer v [y i 1" DIA IRON PIPE B8 =
N 0.15% AC. Slopg~=L_ = s S5 ~ 5
= | Q| =
4" APPLE Sa=—eT = —1 o
\ EASE. E SLOPE EASE. - R Ay E Sl
A z 0.16% AC. /,g, ~ CURVE DATA #2 = A
e y | F &P PI = 15+47.04 v X|E|
/ \_ 5 >3 < E D = 7009'|43.1.. h SiE Z
o 5 nlm A = 9°14'37" Rt. s
DEBRA L. PARRY K\ Ufj R = 800-0Q' ) ’_IS' Z g
JOHN R. HARKER NG B akn L =y 129.06 J 2l © 2
ITEM NO. (2) T~ o L = g4é6137 £ 3
4 _ _ _ = 2. o
SLOPE EASE. = 756% S.F. (1) s ey~ < &
TEMP. ROAD RIGHTS = 0.15%+ AC. (1) =
TOTAL AREA = 0.47+ AC. (TOWN) _;’ Qod 2 %
R/W REFERENCES o m S
ROUTE 41 o RICHARD H. SMITH Z % g % =
EASTERLY OF SANDY RIVER ROAD I AMANDA DOW  SMITH A
(INCLUDING BRIDGE) Q S 8 x <
KENNEBEC COUNTY COMMISSIONERS RECORDS kS E é ; w
VOL. 7, PAGE 94 [y =4 =
1835 Bl -
4 RODS STATE OF MAINE O EE Qg
ROUTE 41 DEPARTMENT OF AGRICULTURE, HOo = % =
NORTHERLY OF SANDY RIVER ROAD CONSERVATION & FORESTRY E = o
KENNEBEC COUNTY COMMISSIONERS RECORDS ITEM NO. (4) = Z g s
VOL. 6, PAGE 389 = SLOPE EASE. = 486* S.F. (1) t»n M E &)
}f‘géDs TEMP. ROAD RIGHTS = 0.16* AC. (1) 2 @ E
TOTAL AREA = 2.1% AC. (TOWN) [
WEST MOUNT VERNON BRIDGE % %
NOTE: PRESCRIPTIVE EASEMENT FOR \ OVER ol )
HIGHWAY PURPOSES WITHIN LIMITS OF =
WROUGHT PORTION (L.O.W.P.) ECHO LAKE ECHO LAKE STREAM [£a) E
BRIDGE NO. 2930 WIN 021698.00 A=
PLAN FI IN PLAN K PA NTY RECOR
REVISIONS L LED L BOO! GE coul ECORD DAVID BERNHARDT STATE HIGHWAY "189" SHEET NUMBER
NO. DATE DESCRIPTION BY | wo. GRANTOR INSTRUMENT DATE BOOK PaGE | —VRY PERAAARET
COMMISSIONER ROUTE 41 / POND ROAD
To the best of my knowledge and belief, this map constitutes an accurate graphical
JOYCE NOEL TAYLOR representation of the Highway Right of Way lines shown hereon. Other boundary lines, MOUNT VERNON KENNEBEC COUNTY 2 8
CHIEF ENGINEER including lines between abutters, are approximate and for general reference only.
See sheet 2 of this plan set for reference coordinates. FEDERAL AID PROJECT NO. STP-2169(800)
DATE AUGUST 2018 | RIGHT-OF-WAY MAP

SCALE 1"= 25'

D.O.T. FILE NO. 6-478

SHEET 1 OF 1

OF 28




Hydrologic and Hydraulic Report
West Mount Vernon Bridge over Taylor Pond Outlet/Echo Lake Inlet WIN 021698.00
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Date To H NTB

September 20, 2017 Mark Parlin, MaineDOT
From
Project Timothy Cote, P.E., HNTB
Correspondence -
Subject

WIN 21698.00 — Mt. Vernon
West Mt. Vernon Bridge Hydraulic Clearance

HNTB is preparing a preliminary design report for replacement of the West Mount Vernon Bridge.
As part of this effort the hydraulics of the existing and proposed bridge have been evaluated. This
memo outlines the findings of the project preliminary hydraulic evaluations and summarizes the
agreed-upon structure freeboard that will be used for the project.

The West Mount Vernon Bridge spans a short waterway linking two waterbodies and is located a
small distance downstream from a nearby dam. Therefore, based on guidance from MaineDOT’s
environmental group, the bridge will be sized based on the required hydraulic opening; the new
bridge does not need to provide a specified minimum stream width.

Anecdotal information from the initial public meeting indicates the existing bridge was overtopped
during the flood of 1987 and is assumed to be the flood of record. A USGS report prepared for the
Androscoggin River following the 1987 event estimates the flood was greater than a 100-year
event, but less than a 500-year event. The West Mount Vernon Bridge is located within the
Androscoggin River watershed.

A HEC-RAS model was prepared for the existing condition using ground survey and the original
bridge design drawings. The projected existing condition flood elevations were as follows:

o 50-year event: 321.92 feet
e 100-year event: 323.59 feet
o 500-year event: 324.43 feet

Based on the original bridge design drawings the low chord elevation and top of roadway elevation
are 321.93 feet and 324.51 feet respectively. Therefore, the HEC-RAS model projects the bridge
will be slightly overtopped during the 500-year event, and passes the 50-year event by only a small
margin. This correlates reasonably well with anecdotal information received during the public
meeting. While some modifications were made to the dam spillway and overflow crest in 1993,
these changes were not judged to have a significant effect on floodwater elevations.

The proposed project will include construction of a 70-foot single span bridge with a NEXT beam
superstructure. Because the proposed bridge is longer than the existing structure it will provide a
significantly larger hydraulic opening. This will lower floodwater elevations.



The recommended freeboard clearance stated in MaineDOT’s Bridge Design Guide (BDG) is either
two feet over Q50 or one foot over Q100. The BDG also states the bridge should pass the flood of
record when feasible. Satisfying these clearances would require raising the roadway profile by
approximately 1.75 feet and cause the project limits to extend into the adjacent intersection west of
the bridge. It would also result in additional project impacts to adjacent properties and natural
resources. Because these impacts are undesirable, and because the bridge is a relatively minor
structure, the project team evaluated an option that would maintain the low chord elevation of the
existing structure.

The HEC-RAS model was subsequently updated to reflect a proposed condition where the low
chord of the proposed bridge matches the low chord elevation of the existing bridge. The resulting
preliminary water surface elevations, and the available freeboard, are shown in Table 1.

Table 1: Preliminary Water Surface Elevations and Available Freeboard

Q50 Q100 Q500
Water Surface Elevation 320.64 321.00 321.76
Available Freeboard (ft) 1.29 0.93 0.17

To accommodate the above clearances the roadway profile will be raised by approximately one
foot to offset the increased structure depth of the new structure (the existing bridge is a flat slab
structure).

The above information was discussed between Tim Cote, P.E. of HNTB and Jeff Folsom, P.E. of
MaineDOT on September 15, 2017. Both agreed that maintaining the low chord elevation of the
existing bridge was a pragmatic and reasonable solution that would minimize impacts while still
allowing the structure to pass the flood of record. Therefore, the HNTB team is advancing the
project design such that the approximate clearances presented in Table 1 will be provided in the
proposed condition.
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