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Flow data from two sources are available for Pine Brook in Wilton. The FEMA
Flood Insurance Study for the town of Wilton used TR 20 procedures to compute flows
on Pine Brook. The FEMA flows are as follows:

FEMA Flood Study

Q1o = 320 cfs
Qso = 555 cfs
Q100 = 665 cfs
Qsoo =910 cfs

Flows were also computed using the 1999 USGS full regression equation based
on drainage basin characteristics provided by the Maine Department of Transportation
Office of the Environment-Hydrology Section.

1999 USGS Full Regression Equation

Q1o =231.9 cfs
Qs50=384.0cfs
Q1oo = 459.1 cfs
Q5oo =655.1 cfs

Flows computed by the TR20 method are highly sensitive to the user’s input and
typically generate higher flows than other methods including regression equations. Due
to the sensitivity issue with the TR 20 method, it is recommended that flows be based
on the 1999 USGS full regression equation.

Summary

Drainage Area = 1.46 square miles
Fish passage flow (low) = 0.23 cfs
Fish passage flow (high) = 6.28 cfs
Ordinary High Water (Q4.1) = 42.1 cfs
10 Year Flood (Q10) = 231.9 cfs

25 Year Flood (Qzs) = 315.3 cfs
Design Discharge (Qso) = 384.0 cfs
Check Discharge (Q1qo) = 459.1cfs

Reported By: Michael Wight
Date: November 26, 2012
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Existing Bridge

Pine Brook Bridge #2666 is located in Wilton on Route 156 over Pine Brook. The
existing bridge consists of a 12’-6" span by 7°-11" rise by 70’ long steel structural plate
pipe arch built in 1971. The USGS topographic quad map indicates that Pine Brook is
an intermittent stream. Inspection photos taken in the summer show little if any water in
the culvert. See picture below:

Outlet of culvert on 7/31/2011

The downstream end of culvert is undermined many feet. An inspection in
October 2012 penetrated the full 25’ length of the staff road under the culvert at the
downstream end. Water flows underneath the culvert. The culvert is hanging at the
downstream end about 6" +/-.

The stream is not well aligned with the culvert at the upstream end. Overall Pine
Brook has a steep slope 3% and greater. Based on the USGS topo map the stream
slope at the culvert is about 3% +/-. Inmediately upstream of the bridge is a 3'+/- rise in
the streambed elevation. The stream appears to the degrading based on the eroded
stream banks with exposed tree roots. The confluence with Wilson Stream is located
about 700’ downstream.
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Existing Culvert Summary
Culvert invert elevation @ inlet = 582.96’
Culvert invert elevation @ outlet = 582.29’
Total drop along culvert = 0.67
Culvert length along invert = 70’
Culvert siope = 1.4'/116’ = 0.96%

The existing bridge was analyzed using the HY-8 program version 7.3. The
tailwater conditions in HY8 are modeled as an irregular channel that is located

downstream from the outlet. Tailwater effects from Wilson Brook from do not reach up
to Pine Brook Bridge.

At Q50 the headwater to depth ratio is 0.76, which is less than 0.9 used for
design. At Q100 the freeboard based on the edge of shoulder is about 5.1". The slope
protection at both ends of the culvert appears to be relatively stable. Fish passage is an
issue at low flows, because the water depth is very shallow and the 6 inch drop at the
culvert outlet.
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SUMMARY
(Existing Bridge)

Existing Structure

Total Area of Waterway Opening

Headwater Elevation @ high fish passage flow

78 f

583.54

.......

HW/D

Outlet Velocity @ high fish passage flow

ft
Headwater Elevation @ Q1 1 584.61 ft
Headwater Elevation @ Qas 588.23 ft
Headwater Elevation @ Qso 588.94 ft
Headwater Elevation @ Q100 589.68 ft

Outlet Velocity @ Q1 1

4.8

Outlet Velocity @ Q2s

7.96

Outlet Velocity @ Qso

8.86

Outlet Velocity @ Qoo

| Outlet Depth @ high fish passage flow

0.34 ft

Note: All elevations based on North American Vertical Datum (NAVD) of 1988.

Reported By: Michael Wight
Date: December 13, 2012
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Proposed Bridge

The bridge was analyzed using the HY- 8 program version 7.3. The tailwater
conditions in HY8 are modeled as an irregular channel that is located downstream from
the outlet

Alternative #1 (Invert Lining) -The first option considered was an invert lining.
The invert lining can be 5” thick concrete (shotcrete or cast in place) or 2” thick FRP.
The concrete would extend up the side of the pipe arch about 6” above the limits of the
rust. The hydraulic analysis was performed assuming a 5” thick concrete invert is used.
Weirs are needed inside the pipe to maintain fish passage. The weirs inside the pipe
will have a maximum spacing of 19’, based on a drop of 3” between weirs. A minimum
of 4 weirs are needed inside the culvert. The increase in headwater elevation at Q100
compared to existing culvert is 0.63". At Q50 the headwater to depth ratio is 0.82, which
is slightly less than 0.90 used for design.

A concrete pool and weir system with 4 pools and 5 weirs is needed at the
downstream end for fish passage. The pool and weir system will be located within the
limits of the existing culvert. Each pool will be 5.25’ x 5.25’ by 3’ deep so that the
energy dissipation factor at the high fish passage flow is less than 5.0. The drops
between the pools are based on 0.5 or 6”. Plain riprap aprons will be built as both ends
of the culvert.

Invert elevations
Culvert invert elevation @ inlet =583.38'=582.96" + 0.42’
Culvert invert elevation @ outlet =582.71'=582.29'+ 0.42’

Alternative #2 (Sliplining) - The second option considered was a slip lining using a
10’-8” span by 6’-11” rise aluminum pipe arch. The bridge culvert was built in 1977
therefore the current age is only 35 years old. Because the existing steel pipe arch did
not last 50 years, the MaineDOT Bridge Design Guide recommends that any metal pipe
be made of aluminum and this would include any culverts used for sliplining. The
annular space will be about 6 inches around the new pipe and will cause the invert to
rise up about 6 inches. Weirs are needed inside the pipe to maintain fish passage. The
weirs inside the pipe will have a maximum spacing of 19, therefore a minimum of 4
weirs are need inside the pipe. A concrete pool and weir system with 4 pools is also
needed at the downstream end for fish passage. Each pool will have a minimum size of
5.25° x 5.25' by 3’ deep so that the energy dissipation factor at the high fish passage
flow is less than 5.0. Plain riprap aprons will be built as both ends of the culvert. At Q50
the headwater to depth ratio is 0.97 which is greater than 0.9 used for design. The
headwater depth at Q100 increases 1.36’, which is greater than the 1’ increase allowed
by FEMA. Due to the increase in headwater, slip lining is not a feasible option.
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Sliplining-invert elevations

Culvert invert elevation @ inlet =583.46'= 582.96' + 0.5’
Culvert invert elevation @ outlet =582.79’= 582.29'+ 0.5’

Culvert Lining -Several relatively new proprietary lining products are now
available to rehabilitate small and medium sized culverts.

Sekisui SPR

Sekisui SPR produces a product called SPR that could be used at this site.
SPR utilizes steel reinforced interlocking PVC strips that are wound in place than
grouted in place with high strength grout. The PVC strips have a mechanical lock. SPR
can be used for circular and non -circular shapes up to 16.4’ in diameter The
Company’s website is as follows:

http://www.sekisuispr.com/public/spr/en/technology/wickelrohr.html

An 8" thick lining was used based on a similar design provided by Sekisui. The
lined pipe was modeled as a 10.92’ span by 7.09’ rise pipe arch with a manning’s n of
0.01. At Q100 with the SPR lining, the headwater is 0.91” higher than the existing pipe
however the outlet velocities have increased by 50%. The outlet velocity at Q100 is
14.7ft/s. The increased velocity will drastically increase the erosion of the stream
downstream from the culvert. The use of an SPR liner is not recommended due to the
very large increase in the outlet velocity.

PolySpray

The other new technology is a spray on polyurea coating by Hydratech. The
specific product would be Poly Spray FS-250. PolySpray 250 is a polyurea- based,
spray applied, rapid curing rigid liner. The maximum thickness of the coating is 30 mm
or 1.18”. Polyspray provides a smoother surface. The manning’s n value is 0.011 for
Polyspray vs. 0.033 for corrugated metal. Polyspray needs to be applied to a solid
surface. Due to the holes in the bottom plates, a concrete invert would need to be
installed first before the Polyspray is installed. A formal hydraulic analysis was not done
for this option. The hydraulics performance will be very similar to the concrete invert
lining option with a slight reduction in headwater elevations and higher outlet velocities.
The Company’s website is as follows:

http://www.hydratechllc.com/.

Centri-pipe

The Centri-pipe system is designed for corrosion protection and complete
structural renewal of storm and sanitary sewer pipe between 2.5’ (30’) and 10’ (120”) in
diameter. The process begins with inspection and an engineer determines the
thickness of concrete that needs to be applied. The pipe is first cleaned by Centri-pipe’s
high pressure spin washer. Areas with missing invert plate are repaired using AP/M’s
self consolidating PL-12,000 mortar that is pumped into place. The Centri-pipe high
speed spin caster is placed at the center of the culvert at its fair end. As the AP/M’s PL-
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800 concrete is centrifugally cast evenly around the inside of the culvert, the application
head is retracted by a computer controlled motor at the correct speed to insure an even
thickness. Unfortunately the existing culvert is larger than the recommended size for
using Centri-pipe, therefore the use of Centri-pipe is not recommended. The
Company’s website is as follows:

http://www.centripipe.com/site/Home/tabid/36/Default.aspx

Alternative #3(Bankfull width) — The third option is a single 15’ span by 8 rise by
70’ long rectangular precast concrete box culvert with headwalls and precast toe walls.
The ends of the box culvert shall be slope tapered with a single bottom step. The box
culvert will be embedded 2’ below the streambed. 1.5’ tall sediment traps will be located
inside the box culvert at regular intervals to help retain the streambed material. Plain
riprap aprons will be built as both ends of the culvert.

According to John Perry, MaineDOT Biologist, the bankfull width is 15’. The 1.2
bankfull width is 18’.

Alternative #4 (1.2 Bankfull width) — The fourth option is a single 18’ span by &
rise by 70’ long rectangular precast concrete box culvert with headwalls and precast toe
walls. The ends of the box culvert shall be slope tapered with a single bottom step. The
box culvert will be embedded 2’ below the streambed. 1.5’ tall sediment traps will be
located inside the box culvert at regular intervals to help retain the streambed material.
Plain riprap aprons will be built as both ends of the culvert.

Summary

From a pure hydraulics standpoint, the preferred alternative is a large single opening
such as alternative #3 or #4. The final decision on what alternative to use will be based
on other factors besides hydraulics such as available funding, constructability, traffic
impacts, initial cost and life cycle cost. See the summary of preliminary design for the
recommended option.
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SUMMARY
(Culvert Rehabilitation Options)

Concrete
Invert
Lining

Slipline
With
10’-8” span
x 6'-11" rise
Aluminum Pipe
Arch

Culvert Lining |
with SPR

Total Area of Watep/ya Opening

Headwater Elevation @ high ﬁsh
passage flow

69.9ft" |

583.08 ft

58 ft*

58416 ft

60.7 ft* !

Headwater Elevation @ Q14 585.06 ft 585.34 ft 584.84 ft
Headwater Elevation @ Qys 588.80 ft 589.37 ft 588.96 ft
Headwater Elevation @ Qs 589.53 ft 590.17 ft 589.69 ft

Headwater Elevation @ Qoo

HW/D @ Qso

Outlet Velocity @ high fish passage flow

590.31 ft

180fs |

591.04 ft

590.59 ft

0.86

3.18 ft/s

-

Outlet Depth @ high fish passage flow

0.46 ft

Outlet Velocity @ Q1.1 4 .85 ft/s 5.31 ft/s 7.99 ft/s
Outlet Velocity @ Qzs 9.48 ft/s 9.86 ft/s 13.29 ft/s
Outlet Velocity @ Qso 10.20 ft/s 10.60 ft/s 14.02 ft/s
Outlet Velocity @ Q1o 10.94 ft/s 11.37 ft/s 14.73 ft/s

0.30 ft
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SUMMARY
(Culvert Replacement Options)

Precast Concrete
Box Cuivert
15" Span x 8'Rise

Precast Concrete
Box Culvert
18 Span x 8'Rise

Total Area of Culvert

120 ft*

144 ft°

Total Area of Waterwax Opening

90 ft?‘

108 ft*

Headwater Elevation @ high fish passage 584.01 ft 582.98 ft
flow

Headwater Elevation @ Q1 1 584.45 ft 584.24 ft
Headwater Elevation @ Q25 587.77 ft 586.69 ft
Headwater Elevation @ Qso 588.35 ft 587.19 ft
Headwater Elevation @ Qioo 588.96 ft 587’.‘7 ft

. L s

HW/D @ Qso ‘ 0.82 0.74
Outlet Velocity @ high fish passage flow 2.59 ft/s 1.86 ft/s
Outlet Velocity @ Q1 1 5.15 ft/s 4.30 ft/s
Outlet Velocity @ Qgs 10.9 ft/s 4.24 ft/s
Outlet Velocity @ Qso 11.65 ft/s 4.79 ft/s
Q100 12.4 ft/s 5.37 ft/s

e i

mtlet Depth @ high fish passage flow

0.09 ft

S v T e

Reported By: Michael Wight
Date: December 31, 2012

Note: All elevations based on North American Vertical Datum (NAVD) of 1988.
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APPENDIX A

(Photographs)



Looking downstream from outlet

Wilton
Pine Brook Bridge #2666
October 5, 2012
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Wilton
Pine Brook Bridge #2666
October 5, 2012

Looking downstream from middle of culvert

Top plates near the middle of culvert



Wilton
Pine Brook Bridge #2666
October 5, 2012

Probe penetrated about 1' below the bottom plate near the middle of the culvert



Wilton
Pine Brook Bridge #2666
October 5, 2012
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Site Inspection Reports



Maine Department of Transportation

Maintenance & Operations
Bridge Maintenance

Structure Inventory and Appraisal Sheet (English Units)

(
andge Key: 2666 Agency (D: 2666 SR: 71.8 SD/FO: N
N
IDENTIFICATION INSPECTION
Stae 1 23 Maine Sitruc Nurn 8: 2666 Frequency 91 24 months  Inspection Date 90: 7127/2010 Next Inspection 07/27/2012
Facility Carried 7: #156 Location 9: 3 MI E TOWNLINE
FC Frequency 92A:  NA FC Inspection Date 93A:  NA Next FC inspsction:  NA
Rte (On/Under)5A:  Route Cn Structure Rie. Signing Prefix 5B: 4 County Hwy UW Frequency 92B: NA UW inspection Date 938: NA Next UW Inspection: NA
—evel of Service 5C: 1 Mainiine Rte. Number 5D 00156 Sl Frequency 92C:  NA Si Date 93C: NA Next Si: NA
Directional Suffix SE: 0 N/A (NBI) % Responsibility : 0
Element Frequency: 24 months  Element Inspection Dale:  07/27/2010  Next Elem. Insp. Due: 07/27/2012
3HD District 2: 03 Western County Code 3: 007 Franklin \_ J
Slace Code 4 07210 Wiiton Mile Post 11: 12.250 mi 'd
CLASSIFICATION
Fealure intersected 8; PINE BROOK Defense Highway 100: 0 Not a STRAHNET hwy  Parallel Structure 101: No || bridge exists
Latitude 186: 44d 37' 05™ Longitude 17: 070d 15' 58" Direction of Traffic 102: 2 2-way traffic Temporary Structure 103: Not Applicable (P)
. . o . o
Border Bridge Code 98 Not Applicable (P) Highway System 104: 0 Not on NHS NBIS Length 112: Too Shert
Toll Facility 20: 3 Cn free road Functionat Class 26: 07 Rural Mjr Collector
Border Bridge Number 99:  n/a J
Defense Hwy 110: 0 Not a STRAHNET Histcrical Significance 37: 4 Hist sign not
( o 22 determin
wnel 4 i
STRUCTURE TYPE AND MATERIALS § 01 State Highway Agency
Number of Approach Spans 46: Q Number of Spans Main Unit 45: 1 \ Custodian 21: 01 State Highway Agency J
Main Span Material/Design 43A/B: r N
3 Steel 18 Culvert Ueck 58: CONDITION
© NN/A(NBI Super 59: N N/A (MBi) Sub 60: N N/A (NBI)
Culvert 62: 4 Considerable Damage Channel/Channel Protection 61: 5 Bank Prot Eroded
J
Deck Type 107: N N/A (NBI) (
IN !
Wearing Surface 108A: N N/A {no deck (NBI)) LOAD RATING AND POSTING
Membrane 1088: N N/A (no deck (NBI}) Inventary Rating Methed 65: 2 AS Allowable Stres: Operating Rating Method 63: 2 AS Allowable Stress
Deck Protection 108C: N N/A (no deck (NBI)) J inventory Rating 66: HS$20.0 Operating Rating 64: HS30.0
= Design Load 31: 6 MS18(HS20)+mod Posiing 70 5 AVAbove Legal Loads
( AGE AND SERVICE
Posting status 41: A Open, no restriction
Year Buiit 27: 1977 Year Reconstructed 108: O \_ J
Type of Service on 42A; 1 Highway ( N
Type of Service under 42B: 5 Waterway APPRAISAL
Lanes on 28A; 2 Lanes Under 288: 0 Detour Length 19: 2.0 mi Bridge Rail 36A: 0 Substandard Approach Fail 36C: 1 Meets Standards
ADT 29: 1,000 Truck ADT 108 8% Year of ADT 30: 2011 Transition 368 0 St Pp! Rail Ends 36D: 1 Meels Standaras
(. /|  str. Evaivation 67: 4 Deck Geometry 68: N Not appiicable (NBI)
N\
( GEOMETRIC DATA Underclearance, Vertical and Horizontal 69: N Not applicable (NBI)
Length Max Span 48:  12.0 ft Structure Length 48: 12.0ft Waterway Adequacy 71: 8 Equal Desirabie Approach Alignment 72: 8 Equat Desirable Crit
Curb/Sawlk Width L 50A: 0.0 ft Curb/Sidewalk Width R 508: 0.0 ft Scour Critical 118: 8 Stable Above Footing
Width Curb to Curb 51: 0.0 ft Width Out to Qut 52: 0.0ft - -~/
' N\
Approach Roadway Width 32:  25.0 ft Median 33: 0 No median
Agproact R PROPOSED IMPROVEMENTS
Deck Araa: 240, sq. ft Bridge Cast 94: NA Type of Work 75: Unknown (P}
Skew 34: 5.00° Structure Flared 35: 0 No flare Roadway Cost 95: Unknown Length of Improvement 76:
Vertical Clearance 10:  99.99 ft Horiz. Clearance 47:  20.00 ft Total Cost 96: Unknown Fuiure ADT 114: 1,500
Minimum Venical Clearance Over Bridge 53: 327.8 1t Year of Cost Estimate $7:  Unknown Year of Future ADT 115: 2031
Minimum Vertical Underclearance Reference S4A: N Feature not hwy or RR J
~N
Minimum Vertical Underclearance 548: 0.0ft NAVIGATION DATA
Minimum Lateral Underclearance Reference R 55A: N Feature not hwy or RR Navigation Cantroi 38: 0 Permit Not Required
Minimum Lateral Underclearance A 55: 327.8 ft Vertical Clearance 39: 001t Harizontat Clearance 40: 0.0f
Qninimum Lateral Underclearance L 56: 327.8 ft Pier Protection 111 Not Applicable (P) Lift Bridge Vertical Clearance 116: 0.0 it y
ELEMENT CONDITION STATE DATA
LSlr Unit [EImEnv Description Units Total Qty | % in 1 [Qty. St. 1] %in 2 [Qty. St. 2] %in 3 [Qty. St. 3] % in 4 |Qty. St. 4] %in 5 Q. st. 5\
"1 2ao2 [steel Culver (LFy | 62 0 d o d s5% 34 45% 28 o0 q
L n i !

INSP007_Inspection_SIA_English

Thu 6/21/2012 08:04:19
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APPENDIX C

Plans of Existing Bridge
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APPENDIX D

Hydrology Data
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APPENDIX E

Hydraulic Data



PN s R4 VO R« ~ P
G ES5O8S CAI /8
laAvh — . CANZEG




Page 1 of' 1

Questions concerning the VERTCON process may be mailed to NGS

—~atitude: 44 37 04.34
Longitude: 70 15 58.34
NGVD 29 height: 180.44
/
Datum shift (NavD 88 minus NGVD 29) : -0.128 meter OY”(Q-QQZ

Converted to NAVD 88 height: 180.312 meters

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 11/28/2012



PRELIM. BY DATE PROJ. NO. FILE NO. OF

FINAL CHK.BY DATE LOCATION SH. NO. OF

ITEM NO. SUBJECT

VertCovi Canyeysiovl
592" (Mg vD) 180.4%m (WAVD)

/ y
Lﬂf'/‘ﬂ&[@ Lyt $7" oy 8y ’
”\z .. 7 e g //
Long S tude 700 13 585

/150,312 wm (V4VD 99_) ‘7/.57

STATE OF MAINE  DEPARTMENT OF TRANSPORTATION
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FLOODING SOURCE DRAINAGE AREA

annual peaks from the East Wilton gage plus an estimate for the 1987 peak
discharges werc analyzed using a log-Pearson Type 111 analysis (U.5. Department
of the Interior, 1981). The discharge used in this study and results from the log-
Pearson analysis were within 3 percent The discontinued gage is located
approximately at the mid-point of the strearn studicd.

For this revision, NRCS used the Technical Release No. 20 (TR-20) bydrologic
evaluation model (USDA, 1983) to compute discharges on Butterfisld Brook,
Cram Brook, Ice Pond Brook, Pine Brook, Potash Brook, Sevenmile Stream,
Temple Brook, and Wilson Stcam upstream of Wilson Pond. The program is 3
physically based event model that computes direct runoff resulting from any
synthetic or natural rainstorm. It takes into account conditions having a bearing
or runotl, develops a hydrograph, and routes the flow through stream channels,
reservoirs, and natural storage arcas. It combines routed hydrographs with those
from other tributaries. The program includes provisions for hydrograph
separation by branching or diversion of flow and the addition of baseflow. The
TR-20 mode! used historical rainfall data for evaluuted frequencies. Modeled
stortns bas a 24-hour duration and a NRCS Type | minfall distribution.

A summary of the drainage area-pesk discharge relationships for the streams
studied by detailed methods is shown in Table 1, “Summary of Discharges.”

BUTTERFIELD BROOK

At US. Route 2/State

Route §7 1.4 300 578 Fi3) 1,010
At More Acres Road 13 290 550 680 955
At Private Drive i3 280 53% &60 925
At Burterfield Road 1.2 270 s 635 885
CRAM BROOK

At U.S. Route 2/State

Route 17 18 420 785 920 1,250
ICE POND BROOK

At Gordon Road 09 230 410 495 630
PINE BROOX

At Swate Foute 156

{(Weld Road) 14 320 555 665 910
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PRELIM. BY DATE PROJ. NO. FILE NO. OF
FINAL  CHK. BY DATE LOCATION SH. NO. OF
ITEM NO. SUBJECT

Tailpader valing Corve

g AT Vabo
Qe @, 582,09
OF R e
.5 2319 g8e5 595,04
Dio 2864,0 526.2 555.78
Voo 4591 596.5 586,08

gdwc/ on FEMA F/S 200/

STATE OF MAINE  DEPARTMENT OF TRANSPORTATION



REPORT FROM BRIDGE MAINTENANCE SUPERVISOR

TOWN: Wilton

BRIDGE NO. & NAME_#2666 Pine Brook
CLEAR SPAN 12 feet
CLEARANCE TO WATER (upstream side): 8 Feet
AVERAGE DEPTH OF WATER (upstream side)5 ¥ inches

SPAN AND RISE DOWNSTREAM:
(if significantly different from above)

EVIDENCE OF SCOUR: none slight X_ much

EVIDENCE OF LENGTH:

unlikely likely  positive uncertain X_

ADEQUACY OF OPENING:
undersized __ appropriate _ X oversized uncertain

HIGH WATER INFORMATION
Has water been over theroad? __ No_ Date (if known)

Estimated Depth over the road:

Reliability of Estimate: poor fair good

Highest known water elevation relative to bottom of bridge:
Date (if known)

Was high water caused by a downstream constriction:

no likely positive uncertain
Was high water caused by ice:
no likely positive uncertain
GENERAL COMMENTS:

COMMENTS PERTAINING TO UPSTREAM OR DOWNSTREAM BRIDGES:

DEGREE OF FAMILIARITY WITH SUBJECT BRIDGE:
negligible some X considerable

Reported by: Brian Maxham___ Date: 11/29/2012



Ex /s fjll‘fig
Ct’/t /V€W+
HY-8 Culvert Analysis Report

Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 582.96 ft
Outlet Station: 70.00 ft
Outlet Elevation: 582.29 ft
Number of Barrels: 1

Site Data - Culvert 1(Copy)
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 582.96 ft
Outlet Station: 70.00 ft
Outlet Elevation: 582.29 ft
Number of Barrels: 1



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-Existing Br.)

Flow (cfs) Water Surface Elev (ft) Depth (ft)
315.30 586.58 6.28
329.68 586.58 6.28
344.06 586.58 6.28
358.44 586.58 v 6.28
372.82 586.58 6.28
384.00 586.58 6.28
401.58 586.58 6.28
415.96 586.58 6.28
430.34 586.58 6.28
444.72 586.58 6.28
459.10 586.58 6.28




Tailwater Channel Data - Pine Brook-Existing Br.
Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Tailwater Elevation: 586.58 ft

Roadway Data for Crossing: Pine Brook-Existing Br.
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft
Crest Elevation: 593.69 ft
Roadway Surface: Paved
Roadway Top Width: 40.00 ft



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-Existing

Total Culvert ]Headwa Inlet Outlet |Flow Normal [Critical JOutlet [Tailwate|Outlet [Tailwate
Dischar [Dischar |Jter Control [Control [Type Depth |Depth |Depth |r Depth [Velocity |r
ge (cfs) |ge (cfs) [Elevatio [Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
6.28 6.28 583.54 ]0.58 0.0* 1-S2n |0.34 0.41 0.34 0.14 1.77 0.00
9.86 9.86 583.76 [0.72 0.80 2-M2c |0.54 0.51 0.51 0.22 3.36 0.00
13.44 |13.44 1583.88 |0.85 0.92 2-M2¢c [0.73 0.60 0.60 0.30 3.62 0.00
17.03 [17.03 1583.99 [0.97 1.03 2-M2c  [0.78 0.67 0.67 0.38 3.87 0.00
20.61 |20.61 [584.10 |1.12 1.14 2-M2c |0.84 0.74 0.74 0.46 4.05 0.00
24.19 |24.19 [584.20 [1.19 1.24 2-M2c  |0.90 0.80 0.80 0.54 4.21 0.00
25.00 |25.00 |584.22 |1.21 1.26 2-M2¢c  |0.91 0.82 0.82 0.56 4.25 0.00
31.35 |31.35 [584.38 |1.37 1.42 2-M2c  {1.01 0.91 0.91 0.70 4.52 0.00
34.94 134.94 |584.46 |1.45 1.50 2-M2¢c |[1.07 0.96 0.96 0.78 4.66 0.00
38.52 |38.52 |584.54 |1.52 1.58 2-M2c [1.12 1.01 1.01 0.86 4.79 0.00
4210 {42.10 |584.61 [1.60 3.58 3-M1t  ]1.18 1.06 4.21 0.94 0.90 0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-Existing

Total Culvert |Headwallnlet Outlet  |Flow Normal [Critical |Outlet [Tailwate|Outlet |Tailwate
Dischar |Dischar {ter Control [Control |Type Depth |Depth |Depth |r Depth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio {Depth(ft|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) [Velocity
n (ft) (ft/s)
315.30 [315.30 }588.23 }5.01 5.27 3-M2t  |3.68 3.10 3.59 5.58 7.96 0.00
329.68 [329.68 [588.38 |5.14 5.42 3-M2t  |3.79 3.18 3.66 5.65 8.16 0.00
344.06 [344.06 |588.53 |5.26 5.57 3-M2t  |3.90 3.26 3.73 5.72 8.35 0.00
358.44 [358.44 [588.68 [5.38 5.72 3-M2t  |4.01 3.33 3.79 5.78 8.54 0.00
372.82 [372.82 |588.82 |5.50 5.86 3-M2t  |4.13 3.41 3.86 5.85 8.72 0.00
384.00 [384.00 |588.94 [5.60 5.98 3-M2t |4 21 3.47 3.91 5.90 8.86 0.00
401.58 |401.58 |589.11 |5.75 6.15 3-M2t |4.35 3.56 3.98 5.97 9.09 0.00
415.96 1415.96 |589.26 |5.87 6.30 3-M2t  |4.47 3.63 4.04 6.03 9.27 0.00
430.34 1430.34 1589.40 |5.99 6.44 3-M2t  |4.59 3.71 4.10 6.09 9.45 0.00
444.72 |444.72 |589.54 |6.11 6.58 3-M2t  |4.71 3.78 4.15 6.14 9.63 0.00
459.10 ]459.10 [589.68 [6.23 6.72 3-M2t  }4.83 3.85 4.21 6.20 9.80 0.00




HY-8 Culvert Analysis Report



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-invert line

concr Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)
0.00 580.30 580.30 0.00
231.90 585.50 585.50 0.00
384.00 586.20 586.20 0.00
459.10 586.50 586.50 0.00




Tailwater Channel Data - Pine Brook-invert line concrete
Tailwater Channel Option: Enter Rating Curve
Channel Invert Elevation: 580.30 ft



Tailwater Rating Curve Plot for Crossing: Pine Brook-invert line concrete

Water Surface Elevation (ft)
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Roadway Data for Crossing: Pine Brook-invert line concrete

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft

Crest Elevation: 593.69 ft

Roadway Surface: Paved

Roadway Top Width: 40.00 ft

Culvert Data Summary - Culvert 1

Barrel Shape: User Defined

Barrel Span: 12.10 ft

Barrel Rise: 7.50 ft

Barrel Material: Corrugated Metal Riveted or Welded
Embedment: 0.00 in

Barrel Manning's n: 0.0330 (top and sides)
Manning's n: 0.0120 (bottom)

Culvert Type: Straight

inlet Configuration: Mitered to Conform to Slope

Inlet Depression: NONE

Site Data - Culvert 1

(s/1) AlDOIB A



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-invert line concrete

Total Culvert |Headwaflniet Outlet [Flow Normal [Critical |Outlet [Tailwate|Outlet [Tailwate
Dischar {Dischar |[ter Control |Control {Type Depth |Depth |Depth |r Depth [Velocity |r
ge (cfs) |ge (cfs) |Elevatio [Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) \Velocity
n (ft) (ft/s)
6.28 6.28 583.98 [0.60 0.0* 1-S2n |0.38 0.42 0.38 0.14 1.80 0.00
28.84 |28.84 [584.76 |1.30 1.38 2-M2c ]0.99 0.89 0.89 0.65 4.47 0.00
42.10 |42.10 [585.06 |1.58 1.68 2-M2c [1.22 1.07 1.07 0.94 4.98 0.00
73.97 |73.97 [585.67 [2.18 2.29 2-M2c |1.63 1.43 1.43 1.66 5.92 0.00
06.53 [96.53 |586.04 §2.53 2.66 2-M2c |1.89 1.64 1.64 2.16 6.48 0.00
119.09 [119.09 |586.39 |2.86 3.01 2-M2c [2.13 1.83 1.83 2.67 6.94 0.00
141.65 {141.65 586.72 |3.17 .34 2-M2c [2.34 2.02 2.02 3.18 7.34 0.00
164.21 [164.21 |587.02 |3.46 3.64 2-M2c  |2.56 2.19 2.19 3.68 7.71 0.00
186.78 [186.78 [587.32 |3.73 3.94 2-M2c  2.77 2.36 2.36 4.19 8.03 0.00
209.34 [209.34 |587.59 [3.99 4.21 2-M2c [2.96 2.51 2.51 4.69 8.35 0.00
231.90 |231.90 |587.86 W4.25 .53 3-M1t * |3.16 2.67 3.79 5.20 5.78 0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-invert line concrete

Total Culvert |Headwalinlet Outlet |Flow Normal [Critical |Outlet [TailwatejOutlet [Tailwate
Dischar |Dischar fter Control |Control [Type Depth |Depth |Depth |r Depth |Velocity |r
ge (cfs) |ge {(cfs) |Elevatio |Depth(ft)jDepth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
315.30 |315.30 |588.80 }5.19 5.42 2-M2c  |3.86 3.20 3.20 5.58 9.48 0.00
329.68 [329.68 {588.95 }5.35 5.57 2-M2c  ]3.98 3.28 3.28 5.65 9.64 0.00
344.06 |344.06 |589.11 |5.51 5.73 2-M2c  |4.09 3.36 3.36 5.72 9.79 0.00
358.44 [358.44 |589.26 [5.68 5.88 2-M2c  |4.22 3.44 3.44 5.78 9.94 0.00
372.82 |372.82 |589.41 [5.84 6.03 2-M2c  |4.35 3.52 3.52 5.85 10.09 [0.00
384.00 |384.00 |589.53 |5.96 6.15 2-M2c  |4.45 3.58 3.58 5.90 10.20 |0.00
401.58 |401.58 |589.71 §6.15 6.33 2-M2c  |4.61 3.67 3.67 5.97 10.36 {0.00
415.96 |415.96 }589.86 [6.31 6.48 2-M2c |4.74 3.74 3.74 6.03 10.51 ]0.00
430.34 ]430.34 }590.01 [6.47 6.63 2-M2c  |4.87 3.81 3.81 6.09 10.66 |0.00
444.72 1444.72 1590.16 [6.62 6.78 2-M2c  ]5.02 3.88 3.88 6.14 10.80 ]0.00
459.10 |459.10 [590.31 [6.78 6.93 2-M2c  |5.16 3.95 3.95 6.20 10.94 ]0.00




HY-8 Culvert Analysis Report



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-Existing)

Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)
0.00 580.30 580.30 0.00
231.90 585.50 585.50 0.00
384.00 586.20 586.20 0.00
459.10 586.50 586.50 0.00




Tailwater Channel Data - Pine Brook-Existing
Tailwater Channel Option: Enter Rating Curve
Channel Invert Elevation: 580.30 ft



Tailwater Rating Curve Plot for Crossing: Pine Brook-Existing

Water Surface Elevation (ft)

Downstream Channel Rating Curve
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Roadway Data for Crossing: Pine Brook-Existing

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft

Crest Elevation: 593.69 ft

Roadway Surface: Paved

Roadway Top Width: 40.00 ft

Culvert Data Summary - Cuivert 1

Barrel Shape: Pipe Arch

Barrel Span: 150.20 in

Barrel Rise: 95.20 in

Barrel Material: Steel Structural Plate
Embedment: 0.00 in

Barrel Manning's n: 0.0330

Culvert Type: Straight

inlet Configuration: Mitered

Inlet Depression: NONE

Site Data - Culvert 1
Site Data Option: Culvert Invert Data

(s/1) AlDoiB A



HY-8 Analysis Results

Culvert Summary Table - Culvert 1
Culvert Crossing: Pine Brook-SPR 8 inch thick

Total Culvert |Headwal(lnlet Outlet  |Flow Normal [Critical |Qutlet [TailwatejOutlet |Tailwate
Dischar |Dischar |ter Control JControl |Type Depth |Depth |Depth Ir Depth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio [Depth(ft)Depth(ft) (ft) (ft) (ft) (ft) (ft/s) \Velocity
n (ft) (ft/s)
315.30 {315.30 |588.96 }5.33 3.44 1-S2n  |1.97 3.32 2.55 5.58 13.29 |0.00
329.68 |329.68 [589.11 [5.48 3.60 1-S2n  [2.01 3.40 2.63 5.65 13.44 ]0.00
344.06 [|344.06 |589.26 }5.63 3.76 1-82n  |2.06 3.49 2.70 5.72 13.61 [0.00
358.44 [358.44 [589.42 [5.79 3.92 1-82n  [2.10 3.57 2.77 5.78 13.76 |0.00
372.82 [372.82 |589.57 |5.94 4.08 1-S2n  |2.15 3.64 2.84 5.85 13.91 0.00
384.00 [384.00 |589.69 {6.06 4.22 1-82n  |2.18 3.71 2.89 5.90 14.02 0.00
401.58 1401.58 ]589.89 [6.26 4.43 1-S2n  [2.24 3.81 2.98 5.97 14.20 0.00
415.96 |415.96 [590.06 [6.43 4.60 1-S2n  [2.29 3.88 3.05 6.03 14.33 |0.00
430.34 1430.34 590.23 6.60 4.77 1-S2n  J2.33 3.96 3.11 6.09 14.47 {0.00
444 72 1444.72 |590.41 6.78 4.95 1-S2n  [2.38 4.04 3.18 6.14 14.60 [0.00
459.10 [459.10 |590.59 |6.96 5.13 1-82n  |2.42 4.11 3.25 6.20 14.73 ]0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1
Culvert Crossing: Pine Brook-SPR 8 inch thick

Total Culvert |Headwallnlet Qutlet |Flow Normal |Critical |Outlet [Tailwate|Outlet [Tailwate
Dischar |Dischar lter Control |Control |Type Depth |Depth [Depth |r Depth {Velocity |r
ge (cfs) |ge (cfs) {Elevatio |Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) \Velocity
n (ft) (fi/s)
6.28 6.28 584.23 ]0.60 0.0* 1-S2n  10.13 0.43 0.30 0.14 2.32 0.00
28.84 |28.84 ]585.01 |1.38 0.25 1-S2n  [0.60 0.92 0.66 0.65 7.67 0.00
42.00 [|42.00 [585.32 [1.69 0.45 1-82n  [0.71 1.1 0.80 0.94 7.99 0.00
73.97 |73.97 |585.96 |2.33 0.86 1-82n  [0.90 1.49 1.08 1.66 9.21 0.00
96.53 [96.53 [586.34 12.71 1.12 1-82n  |1.04 1.71 1.25 2.16 9.92 0.00
119.09 |119.09 |586.69 }3.06 1.36 1-82n 11.17 1.92 1.41 2.67 10.43 10.00
141.65 [141.65 |587.02 |3.39 1.60 1-S2n  |1.30 2.11 1.57 3.18 10.86 10.00
164.21 [164.21 |587.33 |3.70 1.83 1-82n  [1.39 2.29 1.71 3.68 11.25 [0.00
186.78 |186.78 587.60 [3.97 2.06 1-82n  |1.48 2.45 1.85 4.19 11.63 |0.00
209.34 J209.34 |587.86 }4.23 2.31 1-82n  |1.56 2.63 1.98 4.69 11.98 j0.00
231.90 J231.90 |588.10 j4.47 3.30 1-S2n  |1.65 2.78 2.11 5.20 12.28 ]0.00




HY-8 Culvert Analysis Report



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-slipline)

Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)
0.00 580.30 0.00 0.00
231.90 585.50 5.20 0.00
384.00 586.20 5.90 0.00
459.10 586.50 6.20 0.00




Tailwater Channel Data - Pine Brook-slipline
Tailwater Channel Option: Enter Rating Curve
Channel Invert Elevation: 580.30 ft



Tailwater Rating Curve Plot for Crossing: Pine Brook-slipline
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Roadway Data for Crossing: Pine Brook-slipline

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft

Crest Elevation: 593.69 ft

Roadway Surface: Paved

Roadway Top Width: 40.00 ft

Culvert Data Summary - Cuivert 1

Barrel Shape: Pipe Arch

Barrel Span: 129.00 in

Barrel Rise: 82.00 in

Barrel Material: Aluminum Structural Plate
Embedment: 0.00 in

Barrel Manning's n: 0.0340

Culvert Type: Straight

Inlet Configuration: Mitered

Inlet Depression: NONE

Site Data - Culvert 1
Site Data Option: Culvert Invert Data

(s/14) AlDole A



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-slipline

Total [Culvert |Headwalinlet Outlet  |Flow Normal [Critical |Outlet [Tailwate|Outlet [Tailwate
Dischar |Dischar [ter Control jControl {Type Depth  |Depth |Depth |r Depth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Veiocity
n (ft) (ft/s)
6.28 6.28 584.16 10.64 0.70 2-M2c  10.53 0.46 0.46 0.14 3.18 0.00
28.84 [28.84 |584.99 |1.42 1.53 2-M2¢c  |1.15 0.98 0.98 0.65 4.75 0.00
42.10 |42.10 |585.34 |1.75 1.88 2-M2c  [1.39 1.19 1.19 0.94 5.31 0.00
73.97 [73.97 1586.01 [2.38 2.55 2-M2c |1.87 1.60 1.60 1.66 6.24 0.00
96.53 ]96.53 [586.42 |2.76 2.96 2-M2c  |2.14 1.84 1.84 2.16 6.76 0.00
119.09 |119.09 |586.79 {3.10 3.33 2-M2c  |2.41 2.06 2.06 2.67 7.19 0.00
141.65 [141.65 |587.13 [3.42 3.67 2-M2c  |2.65 2.27 2.27 3.18 7.59 0.00
164.21 {164.21 [587.46 [3.73 4.00 2-M2c  {2.88 2.45 2.45 3.68 7.95 0.00
186.78 {186.78 1587.77 .01 4.31 2-M2c  [3.11 2.63 2.63 4.19 8.27 0.00
209.34 ]209.34 {588.07 M.29 451 2-M2c  |3.32 2.81 2.81 4.69 8.56 0.00
231.90 ]231.90 [588.36 W.55 4.91 3-M1t  [3.54 2.98 3.71 5.20 6.81 0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Cuivert Crossing: Pine Brook-slipline

Total Culvert JHeadwal|lnlet Outlet  [Flow Normal |Critical JOutlet [Tailwate|Outlet [Tailwate
Dischar jDischar [ter Control [Control [Type Depth |Depth |Depth |r Depth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
315.30 }|315.30 [589.37 [5.51 5.91 2-M2c  14.33 3.52 3.52 5.58 9.86 0.00
329.68 [329.68 [589.54 [5.68 6.08 2-M2c  {4.48 3.60 3.60 5.65 10.02 |0.00
344 06 |344.06 |589.71 |5.86 6.25 2-M2c |4.64 3.69 3.69 5.72 10.18 0.00
358.44 |358.44 |589.87 [6.03 6.41 2-M2c  |4.79 3.77 3.77 5.78 10.32 |0.00
372.82 |372.82 |590.04 [6.21 6.58 2-M2c  |4.95 3.86 3.86 5.85 10.48 10.00
384.00 [|384.00 [590.17 16.36 6.71 2-M2c  |5.10 3.92 3.92 5.90 10.60 10.00
401.58 [401.58 |590.37 }6.59 6.91 7-M2c  |5.35 4.02 4.02 5.97 10.78 [0.00
41596 J415.96 1590.54 |6.79 7.08 7-M2c  |5.56 4.10 4.10 6.03 10.93 |0.00
430.34 1430.34 |590.70 16.99 7.24 7-M2¢c  {5.93 4.17 4.17 6.09 11.08 10.00
444.72 |444.72 1590.87 |7.20 7.41 7-M2c  16.83 4.25 4.25 6.14 11.23 |0.00
459.10 1459.10 [591.04 [7.41 7.58 7-M2c  16.83 4.32 4.32 6.20 11.37 0.00




HY-8 Culvert Analysis Report



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-BF 15' span x

8'rise) Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)
0.00 580.30 580.30 0.00
231.90 585.50 585.50 0.00
384.00 586.20 586.20 0.00
459.10 586.50 586.50 0.00




Tailwater Channel Data - Pine Brook-BF 15' span x 8'rise
Taiiwater Channel Option: Enter Rating Curve
Channel Invert Elevation: 580.30 ft



Tailwater Rating Curve Plot for Crossing: Pine Brook-BF 15’ span x 8'rise
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Roadway Data for Crossing: Pine Brook-BF 15' span x 8'rise

Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft

Crest Elevation: 593.69 ft

Roadway Surface: Paved

Roadway Top Width: 40.00 ft

Site Data - Culvert 1

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 581.75 ft

Outlet Station: 70.00 ft

Outlet Elevation: 579.75 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Concrete Box
Barrel Span: 15.00 ft

Barrel Rise: 8.00 ft

Barrel Material: Concrete

(sy) Adojep



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-BF 15' span x 8'rise

Total Culvert |[Headwaf]lnlet Outlet |Flow Normal [Critical |[Outlet [TailwatejOutlet [Tailwate
Dischar |Dischar |ter Control [Control {Type Depth |Depth [Depth {r Depth Melocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
6.28 6.28 584.01 ]0.26 0.0* 1-S2n  10.09 0.17 0.09 0.14 2.59 0.00
28.84 |28.84 [584.90 [1.15 0.0 1-S2n  [0.40 0.48 0.40 0.65 3.78 0.00
42.10 |42.10 |585.45 |1.70 0.0 1-S2n  {0.57 0.62 0.57 0.94 5.15 0.00
73.97 {73.97 |586.21 [2.46 0.0* 1-82n  [0.77 0.90 0.77 1.66 6.37 0.00
96.53 [96.53 |586.68 [2.93 0.0* 1-S2n  |0.92 1.08 0.92 2.16 6.98 0.00
119.09 [119.09 |586.98 |3.23 0.0* 1-S2n [1.07 1.26 1.07 2.67 7.42 0.00
141.65 [141.65 [587.18 |3.43 0.0* 1-S2n  |1.18 1.41 1.18 3.18 7.99 0.00
164.21 [164.21 [587.38 |3.63 0.36 1-S2n [1.29 1.56 1.29 3.68 8.50 0.00
186.78 [186.78 [587.59 {3.84 0.90 1-S2n  |1.39 1.69 1.41 4.19 8.81 0.00
209.34 |209.34 |586.88 |3.13 1.45 1-S2n  {1.50 1.83 1.52 4.69 9.20 0.00
231.90 |231.90 {587.07 |3.32 3.51 1-S1t {1.61 1.96 4.75 5.20 3.25 0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1
Culvert Crossing: Pine Brook-BF 15' span x 8'rise

Total Culvert |Headwajinlet Outlet |Fiow Normal {Critical |Outlet {Tailwate|Outlet [Tailwate
Dischar |Dischar jter Control [Control |Type Depth {Depth |Depth |r Depth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio [Depth(ft§Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
315.30 {315.30 |587.77 |4.02 2.59 1-S2n  [1.93 2.40 1.93 5.58 10.90 [0.00
329.68 [329.68 |587.89 |4.14 2.70 1-S2n  [1.98 2.47 1.98 5.65 11.09 [0.00
344.06 |344.06 |588.01 |4.26 2.81 1-S2n  |2.04 2.54 2.06 5.72 11.16 0.00
358.44 [358.44 |588.13 |4.38 2.92 1-S2n  [2.09 2.62 2.09 5.78 11.43 [0.00
372.82 [372.82 [588.26 W.51 3.04 1-S2n |2.15 2.69 2.17 5.85 11.44 [0.00
384.00 |384.00 |588.35 |4.60 3.13 1-S2n  [2.19 2.74 2.20 5.90 11.65 [0.00
401.58 ]401.58 [|588.50 W.75 3.26 1-S2n [2.24 2.82 2.24 5.97 11.94 [0.00
415.96 |415.96 |588.61 |4.86 3.37 1-S2n  [2.29 2.89 2.32 6.03 11.96 [0.00
430.34 ]430.34 1588.73 J4.98 3.48 1-82n  [2.33 2.95 2.35 6.09 12.19 [0.00
444 72 |444.72 (588.84 |5.09 3.60 1-S2n  [2.38 3.01 2.38 6.14 12.46 [0.00
459.10 |459.10 |588.96 |5.21 3.72 1-82n [2.42 3.07 2.46 6.20 12.42 10.00




HY-8 Culvert Analysis Report



Table 1 - Downstream Channel Rating Curve (Crossing: Pine Brook-1.2 x BF 18'

span) Flow (cfs) Water Surface Elev (ft) Depth (ft) Velocity (ft/s)
0.00 580.30 580.30 0.00
231.90 585.50 585.50 0.00
384.00 586.20 586.20 0.00
459.10 586.50 586.50 0.00




Tailwater Channel Data - Pine Brook-1.2 x BF 18' span
Tailwater Channel Option: Enter Rating Curve
Channel Invert Elevation: 580.30 ft



Tailwater Rating Curve Plot for Crossing: Pine Brook-1.2 x BF 18' span

Downstream Channel Rating Curve
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Roadway Data for Crossing: Pine Brook-1.2 x BF 18' span
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 40.00 ft
Crest Elevation: 593.69 ft
Roadway Surface: Paved
Roadway Top Width: 40.00 ft

Culvert Data Summary - Culvert 1
Barrel Shape: Concrete Box
Barrel Span: 18.00 ft
Barrel Rise: 8.00 ft
Barrel Material: Concrete
Embedment: 24.00 in
Barrel Manning's n: 0.0120 (top and sides)
Manning's n: 0.0350 (bottom)
Culvert Type: Straight
Inlet Configuration: Mitered to Conform to Slope

Inlet Depression: NONE

Site Data - Culvert1

(s1) ADolep



HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-1.2 x BF 18' span

Total Culvert |Headwalinlet Outlet |Flow Normal [Critical |Outlet [Tailwate|Outlet [Tailwate
Dischar |Dischar {ter Control |Control [Type Depth |Depth [Depth |r Depth {Velocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) \Velocity
n (ft) (ft/s)
6.23 6.23 582.98 10.23 0.0* 1-S2n  ]0.10 0.15 0.10 0.14 1.86 0.00
28.80 128.80 [583.66 [0.91~ [0.77 2-M2c  {0.48 0.42 0.42 0.65 3.77 0.00
42 10 |42.10 [584.24 |1.49~ [1.00 2-M2c  {0.61 0.54 0.54 0.94 4.30 0.00
73.93 |73.93 |584.92 |2.17~ |1.46 2-M2c  |0.86 0.80 0.80 1.66 5.16 0.00
96.50 [96.50 [585.32 |2.57~ 11.74 2-M2c  |1.03 0.96 0.96 2.16 5.60 0.00
119.07 |119.07 |585.70 |2.95~ [0.26 6-FFt  |1.17 1.10 1.22 2.67 5.42 0.00
141.63 [141.63 |585.91 [3.16~ [2.27 3-M1t  ]1.30 1.25 1.73 3.18 4.56 0.00
164.20 [164.20 |586.08 |3.33~ |2.50 3-M1t  |1.42 1.38 2.23 3.68 4.09 0.00
186.77 |186.77 |586.25 |3.50~ |2.68 3-M1t  |1.55 1.50 2.74 4.19 3.79 0.00
209.33 |209.33 |586.42 |3.67~ |2.95 3-M1t  |1.66 1.62 3.24 4.69 3.58 0.00
231.90 [231.90 }586.59 [3.84 4.05 3-M1t  |1.76 1.73 4.75 5.20 2.71 0.00




HY-8 Analysis Results

Culvert Summary Table - Culvert 1

Culvert Crossing: Pine Brook-1.2 x BF 18' span

Total Culvert ]Headwa Inlet Outlet  |Flow Normal [Critical |Outlet [Tailwate|Outlet [Tailwate
Dischar [Dischar |ter Control |Control |Type Depth |Depth [Depth |r Depth [Velocity |r
ge (cfs) |ge (cfs) |Elevatio [Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
315.30 1315.30 |586.69 [3.52 3.94 3-M1t  12.13 2.13 4.13 5.58 4.24 0.00
329.68 |329.68 |586.80 |3.62 4.05 3-M1t  |2.19 2.19 4.20 5.65 4.36 0.00
344.06 |344.06 |586.90 |3.72 4.15 1-81t  [2.25 2.25 4.27 5.72 4.48 0.00
358.44 [358.44 [587.01 }3.82 4.26 1-S1t  [2.30 2.32 4.33 5.78 4.60 0.00
372.82 |372.82 |587.11 |3.92 4.36 1-S1t {2.35 2.38 4.40 5.85 4.71 0.00
384.00 |384.00 |587.19 }4.00 4.44 1-S1t  [2.40 2.42 4.45 5.90 4.79 0.00
401.58 |401.58 |587.31 44.13 4.56 1-S1t  |2.46 2.50 4.52 5.97 4.94 0.00
415.96 {415.96 [587.41 J4.23 4.66 1-S1t [2.51 2.56 4.58 6.03 5.05 0.00
430.34 |430.34 |587.51 J4.33 4.76 1-S1t [2.57 2.62 4.64 6.09 5.16 0.00
444 72 |444.72 |587.60 4.43 4.85 1-S1t  2.62 2.67 4.69 6.14 5.27 0.00
459.10 1459.10 |587.70 }J4.53 4.95 1-S1t  [2.67 2.73 4.75 6.20 5.37 0.00
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Energy Dissipation Factor (EDF)

Energy Head Flow Volume Length Width Depth

Dissipation of of of of
Factor pool pool pool pool
(EDF)

(ft-Ib/cfs) (ft) cfs (ft3) (ft) (ft) (ft)
0.28 0.5 0.5 55.125 5.25 5.25 2
0.57 0.5 1 55.125 5.25 5.25 2
0.85 0.5 1.5 55.125 5.25 5.25 2
1.13 0.5 2 55.125 5.25 5.25 2
1.41 0.5 2.5 55.125 5.25 5.25 2
1.70 0.5 3 55.125 5.25 5.25 2
1.98 0.5 35 55.125 525 5.25 2
2.26 0.5 4 55.125 5.25 525 2
2.55 0.5 4.5 55.125 5.25 5.25 2
2.83 0.5 5 55.125 5.25 525 2
3.1 0.5 55 55.125 5.25 5.25 2
3.40 0.5 6 55.125 5.25 5.25 2
3.68 0.5 8.5 55.125 5.25 5.25 2
3.96 0.5 7 55.125 5.25 5.25 2
424 0.5 7.5 55.125 5.25 525 2
4.53 0.5 8 55.125 5.25 5.25 2
4.81 0.5 8.5 55.125 5.25 5.25 2
5.09 0.5 9 55.125 5.25 525 2
5.38 0.5 9.5 55.125 5.25 5.25 2
5.66 0.5 10 55.125 5.25 5.25 2
5.94 0.5 10.5 55.125 5.25 5.25 2
6.23 0.5 11 55.125 5.25 5.25 2
6.51 0.5 11.5 55.125 5.25 5.25 2
6.79 0.5 12 55.125 5.25 5.25 2
7.07 0.5 12.5 55.125 5.25 5.25 2
7.36 0.5 13 55.125 5.25 5.25 2
7.64 0.5 13.5 55.125 5.25 5.25 2
7.92 0.5 14 55.125 5.25 5.25 2

Acceptable EDF is 5 or less per MaineDOT Fish Passage Policy and Design guide

Note: minimum prefferred volume is 6 'x 6 'x 2' deep or 72 ft3

< F//C'jé /&;Jé

Pa sSgge /0w

.28 cfs



0098 [0G68S €£'68S | 0098s | LI
G/'G8G [GZ'S8G 80G8G | 62685 | 9l
0G'G8S [00°58S €8'¥8G | 06G8S | Gl
GZ'S8S [G2¥8G 8G'¥8S | GZG8G | vl
00'G8S [0S ¥8S eev8S | 0068S | €l
G/ '¥8G [GZ ¥8S 80¥8G | G2¥8S | ZL
0S'¥8S [00°+8S €g¢€8s [ oGg¥8S | L1
GZ¥8G |G/€8G 86°¢8S | GZ¥8S | Ol
008G [05°€8S €ce8s [ oov8s | 6
G/'¢8G [GZ€8G 80€8S | G/€8G | 8
0S'€8S [00°€8S €8'Z8¢ | 05¢€8s | 2
GZ'€8G [G/1Z8G 86286 | gZ¢€8s | 9
00°€85 [0528S €€Z8G [ o0€ss | G
G/'78S [SZ28S 8028G | 62285 | ¢
05285 [0028G €8'185 | 06285 | ¢
GZ'Z8S (62185 86186 | gzzes | ¢
00'28G [0G18G €e°18G | 00Z8S L
W) ¢T)) o W
Jlam Jlam UJION UoioN #
anoge Mojaq jowopog jodo] J9pA

uoNBAS|g UoljeAS|T UOIJeAS| UOIEBAS|]
aoeung ooeung
Ja)epp

191 N

$19pI0Q p|Og PUE 1X8)} P2J0J0d BN|q )M S||92 By} OjuI sanjea jndu|

your 0z Jo
your 0'g Jo
your 0z Jo
your 0'g Jo
your 0'g Jo
your G'g 1o

E &=

suononasy)

Buioeds sam wnwixen

Buioeds siem wnwiuip

papaau SJIaM JO Jaquinu WNWIUIA|

uoneAs|a aoepns Jojem ul abueyd [ejo |

(pus weassdn) }a|ul Je UCEAS|S S0BUNS JSlEM WINWIUI
(pu weaSUMOP) }9)IN0 Je uojjeAsls adepuns Jajem wWnwiuly
'sllam/sayojou uaamiaq abueyo uonens|3

J1em ojul Bupjoeq Jajem jo yydaQ

(yojou "81) J1e9Mm Jo JYbBIoH

E = & & & E

= &= & & &

.Jajem Jo yidep wnwiuiy

adid jo ado|g

:HOA|ND Jo yjbuan

(uoneasja |00d 0} LUaAUI) HAAIND JO pud wesljsumop Je doiQg

:(adid Jo pua wes}sdn) }a|ul Je UolleAs|d UaAU|
:(adid Jo pua weas}sMOop) 19]IN0 }e UOIJBAS|S UaAuU|

:MOJ} MO] J |00d WIEBASUMOP JO UOHEASIS S0BHNS ISJEM

Py ubisaQg - UoIJeAd|d WI9}SAS TI9\\ pue [00d

Buiui paau| :uondiasag
)0olg Suld :dWeN JaAly/weal)s
9G | 8IN0Y ‘}9aN)S/AN0Y
00'G6¢61 ‘Nid
)ooig 8uld :4aquinu g aweu abpug
UOJJIAA UmO









CCIEX

|
|
|




Vet he M
e

_— -~
i i F
- pe

A

LA e L S e
) \w _\ ’ \Q N1 o0 k00

v
[
b
~
~3
S~
(S
T

"

E ! oy R
) suihbes
{ i p——

ey 2 O \,.. ’ ;
Sk 8 .
: Jiom 10 moltog
~

3
N



L
PRELIM. BY M H W DATE PROJ. NO. FILE NO. OF

FINAL CHK.BY DATE Location My, /¥ o/l SH. NO. OF
ITEM NO. SWBIECT L ne Lroak Fr:idae

bW/ e QL0

S /,{}0%/’1 1 N9
/ oy ¢
59,17 — 5§ 3,4¢& 5,97
6. 92!

[

Bov ¢ /w/“*’ /8 ><5
587,190 — 08275 _ a7y

A

!

|

|

!

!

|

i
|
(‘\
JY
N

STATE OF MAINE  DEPARTMENT OF TRANSPORTATION



-~
gl

i‘f:/a
r W

Vi

A
{

e

i

SN s
/o~




}
PRELIM. BY /}/Z }Lf V?// DATE PROJ. NO. FILE NO. OF

FINAL  CHK BY DATE LOGATION SH. NO. oF
ITEM NO. SUBJECT
. \C’P i . . .
| LCGH%/:{./)/ ,werr e Df
R ~HDPE Flare
4 g
| !
1/
| |9 )
| | /
C/"oaw!w;w’l I ¥ ] |
R, s T,
, . i
Cover i€ —~ E

: /
L
7 X

£ /@ va / ;o
2"p pr ——>
Plafe | 8
— *H” (0''e werr #LZ)
\ .
! /

L/, /// //

\ / // /

‘ L

/ / ,/’ //
vl ///
//’ /// il

//// Af //

[
Sec + (ovl

STATE OF MAINE  DEPARTMENT OF TRANSPORTATION

1Yo scafe



L1°6LS LT°18S 0S°'18S LT°78S L97T8S S wealisumo(g
L9°6/S L9718S 00285 £9778S LT'€8S v
LT°08S L1°C8S 0585 LT €8S L9°EBS 3
£9°08S L9°78S 00°€8S L9°€8S LT'V8S [4
LT°18S 05°€8S 05°€8S LT'V8S L9'V8S T weaJsisdn
() (1) (1) (M) ()
uolena|3 uoneas|j uoneas|] uollend|] uoI1eA3|]
ge|s woypoq jo do|
io yojou 331240u0) | 931ejd 3daH W yojou Asepuodas [JaquinN
|ood jo woloq JO woxog yojou jo wonoq | ysou jo doy jo doi JI9M
Jnam/yaiou adessed ysi4

JI9ANI JO 19[IN0 1B WIISAS Jlom pue |00d

(3ooig 8uld Jan0 96| 8IN0Y) 00°G62610 NIM '999Z# 9bpug x00.g suld “UOHIM



