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The drainage basin characteristics for Tibbetts Bridge (#3344) at the Winterport -
Frankfort town line on Loggin Road over Marsh Stream were provided by the Maine Department
of Transportation Environmental Office - Hydrology Section. The flows were computed using
the 1999 USGS full regression equation. Additional data was also available from the Flood
Insurance Study for the town of Winterport issued in 1990. The Flood Insurance Study provided
drainage areas and Q100 flows on each side of the bridge as well as a profile of the stream at
Q100. The drainage area and Q100 flows in the report correlate well with the data provided by
the Environmental Office. Therefore, the flows calculated using the 1999 USGS full regression
equation were used in design and are as follows:

Summary
Drainage Area=119.9 mi®
Ordinary High Water (Qy.1) = 1,542.4 cfs
10 Year Flood (Q19) = 5,279.3 cfs
Design Discharge (Qso) = 7,576.3 cfs
Check Discharge (Qig0) = 8,629.9 cfs
Qs00 = 11,200.0 cfs
Two sources were contacted in order to determine if there has been any ice jam problems
or road overtopping at the bridge site. Bridge Maintenance Manager Mike Eldridge reported no

issues. Winterport Town Council member Samuel Butler, resident of Winterport for 69 years,
also reported no issues.

Reported By: Richard E. Myers
Date: June 4, 2010

Note: Relevant data and reports are provided in the appendix of this Preliminary Design Report.
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The existing bridge and proposed structures were analyzed using HEC-RAS, version 4.0,
the river analysis software developed by the U.S. Army Corps of Engineers. The HEC-RAS
model for this project represents a 357 foot long segment of Marsh Stream, including the bridge
at the stream crossing on Loggin Road. Four cross-sections upstream of the bridge and five
downstream make up the geometry of the stream. The existing bridge was modeled and run with
Q100 in order to calibrate the stream model based on the data from the Flood Insurance Study.
Boundary conditions, Manning’s “n” values, and contraction/expansion coefficients were altered
in several iterations until the model correlated well with the Flood Insurance Study. Following is
a discussion of each of the parameters used in the final analysis as well as other assumptions
made for both the existing and proposed models.

e Steady flow
e Manning’s “n”

- Upstream channel = 0.03 to 0.04

- Downstream channel = 0.045 to 0.05

- Dense brush and tree areas in overbanks = 0.11
- Light brush in overbanks = 0.08

- Grassy areas in overbanks = 0.035

The higher numbers of the ranges listed above for the channel were used near the
bridge to account for more friction due to boulder accumulation under the bridge,
especially just downstream.

e Contraction/Expansion coefficients

The typical values used were 0.1 and 0.3 respectively. The constriction of the stream
at the bridge is quite severe, so a higher number was warranted for contraction there.
After calibration however, it was only increased to 0.2 at the cross-section just before
the bridge. The stream expands rapidly throughout the second and third cross-sections
just downstream of the bridge; therefore, values of 0.8 were used for expansion at
those two cross-sections.

e Boundary conditions

- Upstream: normal depth with a stream slope of 0.0048 ft/ft
- Downstream: normal depth with a stream slope of 0.0005 ft/ft

The upstream stream slope was calculated based on the profile in the Flood Insurance
Study. It is difficult to get an accurate average stream slope from just the survey data
because of the short length of survey and the variability of the streambed elevations in
that length. The downstream stream slope in the Flood Insurance Study is 0.0034 ft/ft;
however, in order to calibrate the model and match the head difference at the bridge
between upstream and downstream, the stream slope was changed to 0.0005 ft/ft after
several iterations.
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e Mixed flow regime

After calibration of the head difference at the bridge structure between the Flood
Insurance Study and the HEC-RAS model, the average velocity in the stream calculated by
HEC-RAS was compared to the velocity shown in the Flood Insurance Study for further
verification. The study shows an average velocity of 3.6 fps at a cross-section about 100 feet
upstream of the bridge (cross section V in study). The model shows an average velocity of 4.47
fps at cross section 1342.632 which is about 83 feet upstream; therefore, the results indicate
close correlation.

Once the model was calibrated, peak flows were run through the existing structure and
proposed structures for comparison. The two proposed structures represent a steel plate girder
option and a NEBT girder option. The only difference between the two is the assumed girder
depths which are 47.625” and 47.24” respectively. The road elevation in both proposed options
is based on the preliminary profile which closely matches the existing profile. Following is a list
of assumptions made for the proposed structures:

e 100’-0” single span
e Superstructure with 3” of pavement, ¥4 membrane, and an 8” slab
e Full-height cantilever retaining wall abutments with no embankments in front

Headwater elevations and stream velocities are reported in the table below for peak flows
for each of the three structures. The headwater elevations are taken from the cross-section
directly at the upstream opening. The velocities are taken from the first cross section downstream
from each structure (about 27 feet from bridge fascia). This was done because the velocities are
typically higher than directly at the exit of the bridge due to a transition in flow from subcritical
to supercritical. Since Q100 and Q500 have velocities greater than 15 fps for the proposed
structures, heavy riprap will be used for slope protection around the wingwalls. Furthermore,
since it is proposed to construct the bridge foundations directly on bedrock, no other scour
countermeasures will be used.

Note that only the total open area and vertical clearance numbers are different between the two
proposed structures in the table below because the water stayed under the bridge.
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SUMMARY
Existing Proposed
Structure Bridge
. s g 100’-0” Span 100’-0” Span
Unit 75’-6” Span Steel P NEBTp
Area of Opening (s.f.) 1,120 1,293 1,297
Headwater El. Q1.1 131.46 131.27 131.52
Headwater El. Q10 135.98 135.41 135.88
ft Headwater El. Q25 137.34 136.43 136.96
Headwater El. Q50 138.29 137.18 137.81
Headwater El. Q100 139.25 137.99 138.67
Headwater El. Q500 141.43 139.80 140.56
Vertical Clearance
@ Q50 4.02 3.87 3.90
@ Q100 3.06 3.06 3.09
Discharge Vel. Q1.1 9.88 9.38 9.38
Discharge Vel. Q10 14.03 13.22 13.22
ft/s Discharge Vel. Q25 17.36 14.23 14.23
Discharge Vel. Q50 18.87 14.90 14.90
Discharge Vel. Q100 20.28 15.47 15.47
Discharge Vel. Q500 23.22 18.89 18.89

*Elevations based on NAVD

According to the Bridge Design Guide, for major riverine bridges, four feet minimum
vertical clearance between the bottom of the superstructure and the Q50 backwater elevation is
preferred. Since conditions are improving by increasing the span length and there has been no
issues with ice jams or road overtopping, it was determined that a vertical clearance between
three and four feet is acceptable.

Reported by: Richard E. Myers
Date: July 20, 2010

Note: Supporting calculations for Manning’s “n” and output from HEC-RAS is provided in the
appendix of this Preliminary Design Report. The output from only one of the proposed structures
is included since the only difference between the two is the vertical clearance.
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SUMMARY OF EXISTING UPSTREAM AND DOWNSTREAM BRIDGES

Upstream - 3.1 miles Town- Monroe
Name - Lord Bridge Br. No. - 3348
Hydraulic Opening - 74 ‘Spanx 20°‘Rise= 1480 SF
Known Ice, Flooding, Scour, and Debris Concerns:
None known other than overtopping during 1936 flood.

Upstream - 3.6 miles Town -  Frankfort
Name - Twin Bridge Br. No. - 2526
Hydraulic Opening - 85 °‘Spanx 17 ‘Rise= 1445SF
Known Ice, Flooding, Scour, and Debris Concerns:
None known other than scour issues.

Upstream - 6.2 miles Town - Monroe
Name - Braley Bridge Br. No. - 3988
Hydraulic Opening - 60 ‘Spanx 13‘Rise= 780 SF
Known Ice, Flooding, Scour, and Debris Concerns -
None known.

Downstream - 6.8 miles Town - Frankfort

Name - Upper Bridge Br. No. - 2883
Hydraulic Opening - 157 ‘ Spanx 20 ‘Rise= 3140 SF

Known Ice, Flooding, Scour, and Debris Concerns -
None known other than ice jams.
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BRIDGE SCOUR EVALUATION SUMMARY

Bridge Name: Tibbetts Tewn: Winterport Bridge Number. 3344
RouleName: {oggin Road Swream: Marsh Stream River Basin:  Panobscot
Review Date:  12-0c-95

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

SUMMARY AND CONCLUSIONS
The bridge is a single-span concrete slab on steel stringers constructed in 1951. The bridge is supported by
vertical wall granite masonry abutments with unknown foundations. The FEMA study for Winterport predicts
that the 100-year flood will reach 3 feet below low chord. However, the high water elevation in 1936 reached
about 4 feet above present low chord, indicating pressure flow potential.

The stream reach has low channel migration potential, with incised and weil-vegetate banks. The channel is
very constricied through the bridge opening, and then widens considerably 100 feet down stream. The floed
plains are highly constricted through the bridge. No signs of contraction scour (blowholes or bed deposits)
were evident. Contraction scour potential is moderate. The bed material consists of cobbile and bouider.

The streambed measured by soundings shows approximately 1.5 foot degradation of the thalweg from the
streambed on the 1951 design plans. Flow attacks the left abutment at a 20 degree angle. Stones from the
middle of the left abutment at bed level are loose. The 1851 plans indicate “probable ledge” under the left
abutment at elevation 68.8 feet (5.5 feet below streambed al the abutment face); and *very firm material
through boulders and gravel™ under the right abutment at elevation 55.8 feet (7.1 feet below streambed st face
of abutment). MDOT inspections report settiement and titting of both abutments: (7/18/90) "NW (lef) abut:
lower crses of field stone have tumbled out of abut”; *signs of seitlement at NW abut”; recommended “repair
base of NW abut”: “SE abutment: portion of downstream backwall cracked and moved 24" D.S.;
superstructure jammed against SE abutment”; (4/25/92) “NW'ly abut (lefl) has stones missing @ base w. vert
crack <% running up to cong cap™; and (5/4/94) “point mortar missing, scour under No. (eft) abut”, SEly
{right) abut has rotated forward est. 3" @ top”, "ong, cracking @ SE’ly abut indicates settlement”. Both
abutments are well-protected with large riprap (2 foot diameter). Protection was also noled in MDOT
inspection: *Bottom well protected with large stone with upstream concrete jacket at southerly abutment”
(4/29/92).

An ltem 143 rating of 3A is recommended based on cracking and settiement of left sbutment; rotation of right
abutment; unknown foundations; major channel contraction; 20 degree angle of flow attack on the left
abutment; approximately 1.5 foot lower thalweg compared to 1961 plans; scour reported in MDOT inspections;
and potential for pressure flow. Risk of scour is considered mild based on history of the bridge surviving
floods since 1951 (superstructure) and 1810 (abutments); and riprap present at both abutments.

RECOMMEMDATIONS

Countermeasures:  Routine Monitoring - -
Recommended Repair Code:  Element; Wk Priorty: Effort:

Level Two Analysis:  Not Required -

KRECOMMENDED SCOUR VULRERABILITY RATING (PER FHWA)
Scour Vulnerabity.  Contraction - Abutment
Recommended NBIRating tem&1: 7 ftem 71 9 fiar 113 34,




BRIDGE SCOUR EVALUATION SUMMARY
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BRIDGE DESCRIPTION
Bridgs Description:  Single Span
Date Built: 1851
Low Chord Elev (R):. 87.3
Overtapping Elev () 80.1

-86.2

ABUTMENTS

Type:
Support:
Fourstation Type:
Footing Exposed:
Top of Fonling Elev (1)
Facting Height (1)
Exposure (R}
Pies Exposed:
Pie Tip Elov ()
Rock Elev {11

Riprap (Typa/Skeel:

Riprap Conditicn;

Dibver Prodecticn:

Condifion:

Beour
TiltSetement:
Max Depth Undermining {1t}
Location:

PIERS

Number of Spans: |

Bridge Datum: Assumed

Date of WideningMajor Repairs:  None

Bridge Deck EloviR Q1.5
QOvertopping Locabion: At Bridge

- 907

Thalweg Eler (1) 65.6

Left Abutment Right Abutmant
Vertical Wall Vertical Wall
Fixed Expansion
Stone Masonry Stone Masonry
No Yes

NA NA

Unknown Unknown

NA NA

NA KA

68.8 65.8

Stone, 2 diameter Stone, 2 diameter
Fair Fair

None None

NA NA

Yes Yes

¢ ]

No No

NA NA




MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE SCOUR EVALUATION
__OFFICE/FIELD REVIEW REPORT

#Bridge Name, ¢ ﬁﬁs EW& #Town: wrﬂf‘gﬁ PorT YBrigged: DAy y
| Route Nosdiame:  LOGEIN RD sty mGR S8 STReaM | /RierBosin fraogsceT

Reviewed By SaMs z*,\_gﬁaﬂ # Risview Date: 9@/1}@/45
'g ,/ lwoorem: 525900

TYLY Project No: 10 2.2 2.0

e Secng oo o lvovsex S

| NOTES
- Chservations left and right are facing downstream -
« Elevations refer to bridge plan datum unless otherwise noted -
- The information shown in this report is obtained from available MDOT bridge plans and
records, supplemented by field review -

| STREAM STABILITY ASSESSMENT
1. CHANNEL Upstream _ Downstream
Mannings ' : Lﬁ ‘.{ L2, ‘{H:

2 FLOGD PLAIN
3, Manaings ', (UR): Leo® R-0¥ __L-o5 @-o%

&, Descripbon (Upstream LRY L~wo Hure R - thick weads
L)
(Downstream LIR): L "r.zé?a‘i'm * 5eats J- ’f}ge‘:s £ - ﬂfgk, uuvacj 3

i 3. CHANNEL LATERAL STABILITY

a Bends [sew sketch plang
1) Bridgs Location [ f/Unstream of Bend 4 R/Downstream of Bend On Bend

i
|
;
2) Migration Potential (Describer:  low * ineised . lage bas K Mg_ﬁgut wﬁ-ma}ql‘g
%

Upstream Cownstream At Brefge
. Bank Condition
1} Vegesation (Describe) frees skruby Frees shr, s NA
2) Matenial cobble. boulder ¢osbls  Looldar A4
3) Ereding or Stable (See sketchplany  stable 5”‘“5 LZ e v Mﬁﬁm
4) Bank Siape L:] 1] NA
51 Bank Protection (Cescribe)  L~L diasder shoe in Ao & NA
" F:vxl; . embanrkment
& isanasBars/Oencsits _f/Upsuesm 20 nipownsiream At Brigge ~
- ble /5 s .. eitber side of

ffv'wdﬁ F Jgd«afﬂg&-ﬂs(,\qy b&mﬁﬂ*ﬁ QF a"a‘ ‘!h‘h‘\mf;‘_}
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| 4 CHANNEL VERTICAL STABLITY
3 a. Chanse! Profile Tx‘w@wx Ritfle (Upstrearn) Pool A" Ritle {Downsiream)
|
i b. Cantraction Scour Potential (due 1o encroachment)
1) Evidence of Ovecbank Fiow (Y] Left Y migt Y (1924 Flod)
I 2) Relief Structure N Brdge : Cubvert Logation (. UR)
3) Evidence of Over Topping Oy Y unknown, | 736 Flaod overbpsed ol Ly
4) NBI Rating: S memeo 7 wemst S wem71 (Brdge recods) "*'” ; “”? e ‘ it
<. Long Term Potential for : Aggracation oriny N Cegradation (Ym) N bridy<
ﬁ Source of Sediment: /o> n€ Road Besf Lisad e e
o, Bedd Material
v sweay sand Gravel
v Bec Material DSO (Visual Classification} N

BRIDGE SITE CONDITIONS

§. STREAM CROSS SECTION {Saa gheat 1)

4. FLOW CONDITIONS
3. General DescriptionEstimated veioctyldvy. depth:  slafl oo, { Iy s e beweddl { ,z;ch.
vy dophh ool ft | | fps

b. Wadeable <. Boal Required

< & Previous MDOT Underwater Inspection (AN Date): A Frequency (Months):
d. Obstructions/Beaver DamaEte.. (Describe)  AJ
| & Conflusnces {UR. 1 upsiream or downstream Y, Joo B ppsbeen L osde, Steean
“ 1. High Water Mark  EE m A — I0YR (o 3’ boalow) fowchard
1) Date/Estimated Flood Frequency (936 [ %w::@ w0 )< s n
2) Approx, Elev, (Based on beidge dawm) 7/, © !fmvgﬁ é"‘iﬁ - g[p,ﬂﬁ*)
3) SourcerReliabiity (951 Planss - l
1. BRIDGE DESCRIPTION

3. Dascaption of Bndge/Bridge Type (Mutisoan, Singie span): _ giinale spaq concrefe slab

on  steel strangecs
Y

ooDwte Bult 1T ~pew guagﬁgi& éﬂﬁ Flg@d or;}ng {119

poay tauss w‘ Lsed amg(:a‘guﬁ;
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R — ]
4 & Widening ot Other Major Repais (descriptionidate) Al o afE
Oct 1968~ so.1h ffowc‘{}ﬁé»ﬁ!naﬂ#a% boott *}rﬁfm oo g
b2 (acod mon t“fﬁ(? *fg S r?l“" g £ P 3
4 o Bridge datum: (NGVITAssumegs> Ewv. §7.5  \ocation tog et brdae seaf |
¢ elowChondElev.R: 773 L =~ 86 2 K Lt afbuett
|4 tordgeDeckEev o f! 5 2.7 K I
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7 I Thatweg Elev. 0 1. % Oegth of Flow. ft: 2. B
k. Pressure Flow Patantial (YiN) Y ( d ga_g_g_gi gn 1916 nggg{ )
8 ABUTMENTS - Let Right
14 % Type (Stub abut. on siope Vertical wal.>
g Vertical well wiwingwalls) X S
o b. Support (Fixed, Expansion) Frg; ed ﬁ'&ﬁﬁ;f% -
. Length of Road Embankment Nonmal 1o Flow (st overtopping) Jo
4 d. Angis of lncEnation, degrees: 70’ Jle’
# #. Foundation i
¢ 1) Spread Footings , . e ALt |
E«' é}?ﬁes Mk N A
4 3) Otter mi‘ﬁm‘* j? %nf
v 4) Footing Exposed (Y/H) ) ?"‘$; WM\M& fooks
v 5} Top of Fooling Elev. 1. Ak Uk \
' *‘cw f‘*‘c Sy
+ 6] Footing Haight, & NA AA 0‘7 6 d”)
. 7) Exposure, 1. (See Sounding Sheet) MA A
v 8) Piles Exposad (YN) AA MA
‘ 9) Pile Tip Elev. [ NA
v 10) Rock Elev. 8, (8.5 653 (nperkd firm aafisral)
11) Sauree of Oaug TFieid revisadesion pisdh, As-buit drawings. L‘%ﬂ
Pita x:mm@ fecords. Inspection repors, Other) s P g
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1. Pratection §
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< 2} Riprap Condition (Gaod. Eair, Paor) fair mfb-. »~
< 31 Other Protestion Ao g i Ao £
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s ————
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c. ChannetFloodplain
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Ugstream

< & Watih x Length, 1t
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s 2 Riprap Condition (Good, fair, Pocr)
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v 4) Condition (Good, Fair, Pooe) o
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1. Abutmenits Let Right
v‘ 13 Tt/ SetBement Y Y
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i 13 Tilk ¢ Setbement (YN}

v 2) Max. Decth Undennining, ®.

{sne skelch-plan

o 3 Beaur Holes YN {see sketolplan)
< Locatioa
Approsimate Dimensions

4§ Comments:

<. Bensesl Contraction Scour
1} Bed Deposits Downstream (YIN) M Distaoce,
2 Blowhole trny I

# i -
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11. DEBRIS
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Bridoge #: j‘?”‘f Y

14 RECOMMENDED SCOUR VULNERABLITY RATING (PER FHWA)

s #. Seour Vulnerabaty (Long term, 4

1. Seeur Catical:

3¢ {High)

2. Unknown Foundations {G6U}

3. Law Risk (8L)

< b Recommended 88| Ratings
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Sketch (Plan view) Bridge plans supplemented by field sketch.,
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| ~ OFFICE/FIELD REVIEWREPORT
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3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak
discharge-frequency relationships for each flooding source studied
in detail affecting the community.

The 100-year flood discharge for Marsh Stream was computed using
empirical equations developed by the USGS (Reference 5). These
equations relate flood flows to selected basin characteristics:
drainage area, main channel slope, and percent storage area. On
Marsh Stream, the flow was adjusted above Littlefield Brook on the
basis of drainage area ratios.

Data for the Penobscot River flooding was taken from Tidal Flood
Profiles of the New England Coastline (Reference 6). The 100-year
flood data is given in Table 1, "Summary of Discharges and Flood
Elevations.”

TABLE 1 - SUMMARY OF DISCHARGES AND FLOOD ELEVATIONS

FLOOD ELEVATION

FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGE (cfs) 100-YEAR
AND LOCATION (sq. miles) 100-YEAR (Feet, NGVD)
PENOBSCOT RIVER
At downstream 1
corporate limits 8,250 - 10.5
At upstream 2
corporate limits 8,210 : — 10.7

MARSH STREAM
At head of dam in
Frankfort 135 9,850 —
Approximately 1,400
feet downstream
of upper railroad

bridge 133 9,850 77 .0
Upstream of

Littlefield Brook 111 8,420 145.8
At upstream corporate

limits 111 8,420 162.1

1From Bucksport Flood Study (Reference 7)
From Hampden Flood Study (Reference 8)

3.2 Hydraulic Analyses
Analyses of the hydraulic characteristics of flooding from the
sources studied were carried out to provide estimates of the

elevations of floods of the selected recurrence intervals.
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HEC-RAS Plan: P2 River: Marsh Stream Reach: Tibbetts

Existing Bridge

Aeach River Sta Profile ;.| E.G.Elev W5 Elev | Cnit W.S. Frcin'Loss C & Eloss Top Width Q'Left Q Channel Q Right. Vel-Chnl
{ft () (1) (y () ()] (cts) (cfs) {cfs) (s
Tibbetts 1304.845 Q1.1 131.76 131.63 127.81 0.01 0.01 113.99 19.26 1514.50 8.64 2.85
Tibbetts 1304.845 Q1o 137.00 136.59 130.45 0.01 0.02 178.55 124.34 5075.06 79.90 5.19
Tibbetts 1304.845 Q25 138.57 138.08 131,19 0.01 0.02 185.12 172.95 6289.62 113.64 5.66
Tibbetts 1304.845 Q50 139.69 139.16 131.72 0.01 0.02 189.69 213.80 7222.19 140.51 5.98
Tibbetts 1304.845 Q100 140.81 140.23 132.24 0.01 0.02 194.22 259.43 8200.86 169.61 6.29
Tibbetts 1304.845 Q500 143.37 142.67 133.51 0.01 0.03 218.94 404.10 10553.41 242.49 6.93
Tibbetts 1290.684 Qi 131.74 131.53 128.16 0.02 0.01 96.76 42.36 1485.97 14.07 3.68
Tibbetts 1290.684 Q10 136.97 136.36 131.30 0.03 0.06 140.64 394.01 4786.54 98.75 6.52
Tibbatts 1280:684 Q25 138.54 137.84 132.21 0.03 0.08 151.65 570.15 5873.51 132.55 7.03
Tibbetts 1290584 Q50 139.65 138.89 132.82 0.03 0.08 159.42 710.48 6706.84 158.98 7.39
Tibbetts: 1290.684 Q100 140.78 139.85 133.43 0.03 0.11 169.75 862.67 7579.99 187.24 7.74
Tibbetts 1290.684 Q500 143.34 142.35 134.86 0.03 0.15 201.75 1246.79 9695.84 257.37 8.48
Tibbetts 1260 " BRU Qi1 131.71 131.4 128.20 0.05 0.09 69.79 36.76 1505.64 4.02
Tibbetts 1260 BRU Q10 136.88' 135.988 131.47 0.10 0.40 69.79 178.30 5100.00 7.73
Tibbetts 1260 BRU Q25 13&43' 137.34 132.38 0.10 0.50 €9.79 234,15 6342.05 8.50
Tibbetts 1260 BR U Q50 139.53' 138.29 133.04 0.10 0.54 69.79 276.97 7299.33 9.05
Tibbetts 1260: -BR U Q100 14()‘64' 139.25. 133.69 0.10 0.58 69.79 322.67 8307.23 9.58
Tibbetts 1260 'BRU Q500 1431 141.4 135,22 0.10 0.67 69.79 435.87 10764.13 10.72
Tibbetts 1260 .BR.D QL1 131.57 130.86 129.63 0.33 0.15 70.58 37.54 1420.54 84.32 6.98
Tibbetls 1260 ‘BRD Q10 136.38 133.49 133.28 0.47 0.10 70.58 257.04 4627.98 394.29 14.46
Tibbetts 1260 -BRD Q25 137.83 134.26 134.26 70.58 350.27 5712.07 513.86 16.11
Tibbetts 1260 “BR D Q50 138.89 134.98 134,88 0.49 0.21 70.58 430.43 6533.92 611.95 16.91
Tibbetts 1260 :BRD Q100 139.96 135.68 135.68 0.48 0.24 70.58 516.24 7397.63 716.04 17.71
Tibbetts 1260 "BR D Q500 142.38 137.31 137.31 0.48 0.29 70.58 732.00 9494.03 973.97 19.38
Tibbetts 1221.361 Q1.1 131.09 129.64 129.64 0.44 0.13 74.96 18.99 1472.68 50.73 9.88
Tibbetts 1221.361 Q1o 135.81 133.25 133.25 0.38 0.11 166.43 247.41 4341.25 690.64 14.03
Tibbetts 1221361 Q25 137.20 133.28 134.09 0.60 0.04 166.76 31044 5400.58 865.17 17.36
Tibbetts 1221361 Q50 138.20 133.62 134.67 0.62 0.07 170.08 380.72 6149.05 1046.5! 18.87
Tibbetts 1221 361 Q100 139.22 133.97 135.28 0.64 0.10 173.52 458.79 6925.12 1245.99' 20.28
Tibbetts 1221.361 Q500 141.55 134.79 136.61 0.66 0.17 181.31 662.12 8778.95 1758.93 23.22
Tibbetts 1201.384 Qr.t 130.40 128.48 128.04 0.64 0.05 138.62 72.47 1166.26 303.66 12.62
Tibbetts 1201.384 Q10 135.00 130.20 131.64 0.58 0.22 155.55 425.27 3370.64 1483.38 21.25
Tibbetts 1201.384 Q25 136.26 130.67 132.33 0.78 0.17 159.47 579.85 4084.01 1912.35 23.16
Tibbetts 1201,384 Qs0 137.20 130.99 132.84 0.84 0.16 162.18 701.47 4629.66 224517 24.54
Tibbetts 1201.384 Q100 138.17 131.30 133.35 0.89 0.16 164.84 831.71 5200.41 2597.78 25.91
Tibbetts 1201.384 Q500 138.39 135.84 134.50 0.1 1.32 205.59 1381.47 6094.66 3723.88 16.24




Plan: P2 Marsh Stream Tibbetts RS} 1342.632 Profile| Q100\

Existing Bridge

Element

E.G. Elev (ft) 140.84 Left OB Channel Right OB
Vel Head (ft) 0.43 | Wi. n-Val. 0.110 0.030 0.110
W.S. Elev (ft) 140.42 | Reach Len. (ft) 79.71 37.79 12.39
Crit W.S. (ft) 131.42 | Flow Area (sq ft) 170.82 1554.99 205.75
E.G. Slope (ft/ft) 0.000316 | Area (sq ft) 170.82 1554.99 499.43
Q Total (cfs) 8629.90 | Flow (cfs) 115.93 8298.96 215.01

Top Width (ft) 210.75 | Top Width (ft) 32.70 103.95 74.10
Vel Total (ft/s) 4.47 § Avg. Vel. (ft/s) 0.68 5.34 1.05
Max Chli Dpth (ft) 15.73 | Hydr. Depth (ft) 5.22 14.96 9.54
Conv. Total (cfs) 485597.2 | Conv. (cfs) 6523.5 466975.5 12098.2
Length Wtd. (ft) 38.14 | Wetted Per. (ft) 35.94 104.16 22.65
Min Ch El (it) 124.69 | Shear(Ib/sq ft) 0.09 0.29 0.18
Alpha 1.37 | Stream Power (Ib/ft s) 0.06 1.57 0.19
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 1.20 6.18 0.72
C & E:Loss (it) 0.02 | Cum SA (acres) { 0.22 0.56 0.16

Errors Warnings and Notes

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.




HEC-RAS Plan: P5 River: Marsh Stream

Reach: Tibbetts

[ Profile

Proposed Bridge

Reach River Sta, E.G. Elov W.5, Elev Crit W.S. Frctn Loss C.&E Loss Top Width. Q'Left Q Channet QRight Vel:Chnl
) ® (1) () () () {cfs) (cfs) (cfs) (fus)
Tibbetts 1304.845 Q11 131.53 131.39 127.81 0.01 0.01 113.12 18.23 1516.06 811 2.97
Tibbetts 1304.845 Q1o 136.24 135.77 130.46 0.01 0.03 174.92 115.71 5078.92 84.66 5.62
Tibbetts 1304:845 |025 137.47 136.88 131.19 0.01 0.03 179.80 157.85 6292.82 125.53 6.28
Tibbetts 1304.845, LQ_EQ 138.37 137.70 131.73 0.01 0.03 183.41 193.09 7223.55 159.66 6.71
Tibbetts 1304.845 Q100 139.32 138.58 132.24 0.02 0.03 187.22 233.11 8198.73 198.07 7.10
Tibbetls 1304.845 Q500 141.47 140.55 133.55 0.02 0.04 195.60 340.60 10562.48 296.92 7.93
Tibbetts 1290.684 Q1.1 131.51 131.29 128.16 0.01 0.00 94.83 39.93 1490.85 11.62 3.85
Tibbatts 1290.684 Q10 136.20 135.47 131.28 0.02 0.01 134.03 341.50 4813.56 124.23 7.15
Tibbetts 1280.684 Q25 137.42 136.54 132.22 0.02 0.02 141.98 498.01 5903.38 174.81 7.91
Tibbetts 1290.684 Q50 138.32 137.34 132.88 0.02 0.02 147.88 627.48 6732.77 216.05 8.41
Tibbetts 12980.684 Q100 139.27 138.19 133.48 0.02 0.03 154.20 772.71 7595.40 261.79 8.84
Tibbetts 1290.684 Q500 141.42 140.12 134.92 0.02 0.05 171.45 1143.46 9679.10 377.44 9.77
Tibbetts 1260 .BRU Q1.1 131.50 131.27 128.16 0.07 0.08 94.73 39.80 1491.03 11.57 3.86
Tibbetts: 1260 ‘BR-U Q10 136.18 135.41 131.29 0.1 0.21 95.74 293.71 4879.11 106.48 7.30
Tibbetts 1260 "BR'U 025 137.39 136.43 132.19 0.13 0.28 95.74 395.20 6035.83 145.18 8.17
Tibbetts 1260 ..BRU Q50 138.28 137.18 132.78 0.14 0.37 95.74 476.72 6923.13 176.45 8.76
Tibbetts 1260 BRU Q100 139.22 137.99 133.37 0.15 0.43 95.74 566.09 7852.89 210.92 9.28
Tibbetts 1260 141.35 139.80 134.70 0.15 0.53 95.74 790.38 10111.79 297.82 10.43
Tibbetts 1260 131.35 130.74 129.51 0.34 0.15 84.60 7.55 1485.97 48.87 6.41
Tibbetts 1260 135.85 134.02 132.91 0.37 0.12 96.00 139.58 4748.63 391.09 11.39
Tibbetis 1260 BRD 136.98 134.63 133.84 0.40 0.08 96.00 210.18 5850.77 515.24 12.95
Tibbetts 1260 BRD Q50 137.77 134.83 134.46 0.44 0.01 96.00 254.58 6718.85 602.87 14.52
Tibbetts 1260 BRD Q100 138.64 135.25 135.07 0.45 0.06 96.00 318.37 7604.16 707.37 15.64
Tibbetts 1260 BRD Q500 140.66 136.45 136.45 96.00 506.16 9711.19 982.66 17.53
Tibbetts 1221.361 Q1.1 130.87 129.51 129.51 0.46 Q.10 73.03 0.86 1527.92 13.62 9.38
Tibbetts: 1221.361 Q10 135.37 132.93 132.93 0.38 0.08 162.51 91.71 4699.43 488.16 13.22'
Tibbetts. 1221.361 Q25 136.50 133.74 133.74 0.37 0.10 171.32 147.83 5709.72 718.658 1423'
Tibbetts 1221.361 Q50 137.32 134.33 134.33 0.34 0.19 176.93 200.21 6472.13 903.96' 14.90‘
Tibbetts 1221361 Q100 138.13 134.95 134.95 0.31 0.26 182.80 264.91 7257.65 1107.34 15.47]
Tibbetts 1221.361 Qs00 140.08 135.37 136.19 0.54 0.05 187.48 386.28 9317.43 1496.30 18.89
Tibbetts 1201384 Q1.1 130.22 128.62 129.04 0.62 0.03 141.39 78.34 1138.33 325.73 11.65
Tibbetts 1201.384 Q10 134.62 130.36 131.62 0.56 0.18 156.84 428.49 3316.66 1534.15 20.17
Tibhetts 1201.384 Q25 135.74 130.89 132.33 0.55 0.21 161.40 572.70 4017.13 1986.37 21.70
Tibbetts 1201.384 Q50 135.58 133.22 132.90 0.15 1.27 181.40 828.02 4267.69 2480.58 15.55
Tibbetts 1201.384 Q100 136.37 134.05 133.39 0.13 1.22 189.22 1017.57 4755.72 2856.61 15.52
Tibbetts 1201.384 Q500 138.24 135.88 134.49 0.1 1.18 205.93 1475.40 5957.11 3767.49 15.82




LOCATION MAP

Winterport-Frankfort, Maine
Tibbetts Bridge
Bridge No. 3344
PIN 016763.00
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207595 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+01 Offset, ft: 12, RT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)

Location, inch Strength, psi
Specimen 1
Specimen 2

Chloride Content (T 260)
Location, inch Chloride Level, Ib/yd3
4.0-4.5 11
5.0-5.5 0.69
Compressive Strength (T 22)

Location, inch Strength, psi
Specimen 1 5.5-9.75 6490.00
Specimen 2

Rebar Corrosion (MeDOT)

Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:
Final report. Core # 1 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION
Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207596 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+40 Offset, ft: 7, RT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)
Location, inch Strength, psi
Specimen 1
Specimen 2
Chloride Content (T 260)
Location, inch Chloride Level, Ib/yd3
5.0-5.5 0.77
6.0-6.5 0.59
8.0-8.5 0.27
Compressive Strength (T 22)
Location, inch Strength, psi
Specimen 1
Specimen 2
Rebar Corrosion (MeDOT)
Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:

Final report. Core # 2 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION
Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207597 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+77 Offset, ft: .5, RT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)
Location, inch Strength, psi
Specimen 1
Specimen 2
Chloride Content (T 260)
Location, inch Chloride Level, Ib/yd3
6.0-6.5 1.3
7.5-8.0 14
9.5-10.0 1.01
Compressive Strength (T 22)
Location, inch Strength, psi
Specimen 1
Specimen 2
Rebar Corrosion (MeDOT)
Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:

Final report. Core# 3 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION
Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207598 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+65 Offset, ft: 5, LT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)
Location, inch Strength, psi
Specimen 1
Specimen 2
Chloride Content (T 260)
Location, inch ‘ Chloride Level, Ib/yd3
Compressive Strength (T 22)
Location, inch Strength, psi
Specimen 1 4.5-8 6540.00
Specimen 2
Rebar Corrosion (MeDOT)
Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:

Final report. Core # 4 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION
Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207599 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+47 Offset, ft: 9.5, LT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)
Location, inch Strength, psi
Specimen 1
Specimen 2
Chloride Content (T 260)

Location, inch Chloride Level, Ib/yd3
4.25-4.75 2.32
5.75-6.25 2.69

6.5-7.0 2.85
8.5-9.0 1.75
Compressive Strength (T 22)
Location, inch Strength, psi
Specimen 1
Specimen 2
Rebar Corrosion (MeDOT)
Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:

Final report. Core#5 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION

Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

I Xe) BRIDGE CORE TEST REPORT
w Central Laboratory
SAMPLE INFORMATION

Reference No. Sample Description Sampled Received
‘ 207600 ‘ BRIDGE CORE 12/9/2010 12/9/2010
Sample Type: OTHER Sampler: GODIN, JASON G Sample Location:
PIN: 016763.00 Town: Winterport,Frankfort Station: 0+09 Offset, ft: 7,LT
Contractor: Resident:

TEST RESULTS

Shear Bond (MeDOT)
Location, inch Strength, psi
Specimen 1
Specimen 2
Chloride Content (T 260)
Location, inch Chloride Level, Ib/yd3
5.0-5.5 1.34
6.5-7.0 0.9
8.5-9.0 0.53
Compressive Strength (T 22)
Location, inch Strength, psi
Specimen 1
Specimen 2
Rebar Corrosion (MeDOT)
Location, inch Corrosion Level
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Comments:

Final report. Core # 6 Bridge # 3344 Frankfort, Loggin Rd.

AUTHORIZATION AND DISTRIBUTION
Reported by: HARADON, ROBERT S Date Reported: 1/10/2011
Paper Copy: Structure File Electronic: Customer —
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