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MaineDOT  Culvert Hydrology Summary Sheet

Town: Lewiston WIN (or Region): 22322.00

Route: Pleasant Street Local Road Name: Pleasant Street

Stream: Dill Brook

Lat: 44.0768 Long: -70.1800

Asset ID: 6117 Also Known As: Hart Brook Bridge

Existing Structure: 14'? Multiplate CMP (size from Mapviewer Bridge Description)

**************************************************************************************

Watershed Area: 1.9 sq. mi. NWI Wetlands: 8.5 %

Wbf - calculated: 13.8 feet Wbf - measured (if known): 22 feet

Q50: 237.2 cfs
Q100: 277.6 cfs

Preliminary  Pipe Size*: 

* Note: this size may NOT meet fish passage regulatory requirements. Consult with ENV staff for guidance.

Comments:

Culvert Rating of 3 - Scour Critical, Severly Undermined, Repaired in 1998

By: AWM
Date: 4/20/2018
Revised: ver: 12/7/2016



WIN: 22322.00 Project Name: Lewiston, Hart Brook Bridge
Town: Lewiston Stream Name: Dill Brook

Route No. Pleasant Street Bridge Name: Hart Brook Bridge
Asset ID: 6117 Analysis by: AWM
Lat: 44.07684 Long: -70.18 Date: 4/20/2018

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

Enter data in blue cells only!
km2 mi2 ac Enter data in [mi 2 ] Worksheet prepared by:

A 4.79 1.85 1184.0 Watershed Area DRNAREA Charles S. Hebson, PE
W 0.41 0.2 100.8 Wetlands area (by NWI) Environmental Office

Maine Dept. Transportation
Pc 406087 4881299 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016

County 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. 2017 Jun. 09

A (km2) 4.79 Conf Lvl 0.67 References:
W (%) 8.51 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 QT (m3/s) Upper QT (ft

3/s)
1.1 1.08 38.0

2 2.22 78.4 Lombard, P.J. & G.A. Hodgkins, 2015.
5 3.49 123.4 Peak flow regression equations for small, ungaged streams in

10 4.40 155.3    Maine - Comparing map-based to field-based variables
25 5.76 203.3 SIR 2015-4059, USGS, Augusta, ME
50 6.72 237.2

100 7.86 277.6
500 10.59 373.8 QT = b x Aa x 10-wW

Androscoggin

mailto:Charles.Hebson@maine.gov
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NOTE:  This page is for preliminary sizing only.
Final design should be done with HY8 or HDS-5

Preliminary Culvert Sizing - Round & Box Culverts Note:
Shape: Box culvert dimensions are for open flow area; adjust for lost capacity
Type: Box 0 ww Q25 203.3 due to embedding / backfilling (min {2' / 25% rise} embedment)
D or R (ft) 10 Q50 237.2 trial D / R = 7.4
w (ft) 4 box width Q100 277.6 trial w: BFW = 13.8
Slope (ft/ft) 0.02
A (ft2) 40.00
g (ft/s2) 32.2
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Daily Avg Flow Dist
Aws = (mi2) 1.9

Q (ft3/s)
Pctl Median 84th pctl

5 0.29 0.47
10 0.43 0.65
15 0.56 0.81
20 0.70 0.98
25 0.86 1.15
30 1.02 1.31
35 1.22 1.50
40 1.43 1.73
45 1.67 1.95
50 1.92 2.31
55 2.23 2.68
60 2.65 3.15
65 3.10 3.67
70 3.64 4.28
75 4.41 5.15
80 5.50 6.15
85 6.94 7.88
90 9.19 10.58
95 13.64 16.46

Qbf 9.9
Q1.002 16.4
Q1.1 38.0
Q2  78.4
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WIN: 22322.00 Project Name: Lewiston, Hart Brook Bridge
Town: Lewiston Stream Name: Dill Brook
Route No. Pleasant Street Bridge Name: Hart Brook Bridge
Asset ID: 6117 Analysis by: AWM
Lat: 44.07684 Long: -70.18004 Date: 4/20/2018

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

MAINE MONTHLY MEDIAN FLOWS and HYDRAULIC GEOMETRY BY USGS REGRESSION EQUATIONS (2004, 2013)

Value Variable Explanation
1.85 A Area (mi2)

406087 4881299 P c Watershed centroid (E,N; UTM; Zone 19; meters)
56.66 DIST Distance from Coastal reference line (mi)

45.3 pptA Mean Annual Precipitation (inches)
0.00 SG Sand & Gravel Aquifer (decimal fraction of watershed area)

Month Qmedian 

(ft3/s) (m3/s)

Jan 1.81 0.0512
Feb 1.88 0.0533
Mar 3.38 0.0958
Apr 7.84 0.2222
May 3.25 0.0922
Jun 1.42 0.0403
Jul 0.43 0.0121
Aug 0.30 0.0086
Sep 0.33 0.0094
Oct 0.59 0.0168
Nov 2.27 0.0642
Dec 2.80 0.0793

Qbf 9.9
ann avg 3.9
ann med 2.0

Q1.002 16.4
Q1.01 22.1
Q1.05 31.7
Qbf 40.4 assume v = 4ft/s

References
Wbf 13.8 estimated bankfull width (ft) Dudley, R.W., 2013.  FY2013 Progress Report - Phase 1 …, USFWS QRP Project
dbf 0.7 estimated bankfull depth (ft) Dudley, R.W., 2004.  Estimating Monthly Streamflows … , SIR 2004-5026
Abf 7.7 estimated bankfull flow area (ft2) 
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BR #6117 Hart Brook Bridge



��������� ���	
���
��


����������	
���
��������������� ���

����������� ��!""�#$%��&%��'�&%�()��*++,����-.�$�$���/�%���

0

0

12345678398:;5<8439528458543:93=3>89?58@AB9?5A=56;C;DAE@;9?54A5?2;5=DAF45@8G5<;523:2;75?2895>8D>BD8?;6H

IJKLM0NOJPJQRSPLKRLQK

T�)����UVW XY

Z�%'�[$\��UVW XY]̂ _̀ â]__a_abĉ cd̂ ^̂
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HY-8 Culvert Analysis Report 



Crossing Discharge Data 
Discharge Selection Method: User Defined 



Table 1 - Summary of Culvert Flows at Crossing: Exist Lewiston Hart Brook Bridge 

 

Headwater 
Elevation (ft) Discharge Names Total Discharge 

(cfs) 
Culvert 1 

Discharge (cfs) 
Roadway 

Discharge (cfs) Iterations 

 199.48 Q1.1 38.00 38.00 0.00 1 
 200.21 Q2 78.40 78.40 0.00 1 
 200.88 Q5 123.40 123.40 0.00 1 
 201.32 Q10 155.30 155.30 0.00 1 
 201.92 Q25 203.30 203.30 0.00 1 
 202.33 Q50 237.20 237.20 0.00 1 
 202.80 Q100 277.60 277.60 0.00 1 
 203.87 Q500 373.80 373.80 0.00 1 
 207.50 Overtopping 679.45 679.45 0.00 Overtopping 



Rating Curve Plot for Crossing: Exist Lewiston Hart Brook Bridge 

 

 



Table 2 - Culvert Summary Table: Culvert 1 

 
****************************
****************************

************************ 

Straight Culvert 

Inlet Elevation (invert): 
198.30 ft,    Outlet 
Elevation (invert): 

197.50 ft 

Culvert Length: 100.00 
ft,    Culvert Slope: 

0.0080 

****************************
****************************

************************ 

Discharg
e 

Names 
Total 

Discharg
e (cfs) 

Culvert 
Discharg

e (cfs) 

Headwat
er 

Elevatio
n (ft) 

Inlet 
Control 
Depth 

(ft) 

Outlet 
Control 
Depth 

(ft) 
Flow 
Type 

Normal 
Depth 

(ft) 
Critical 
Depth 

(ft) 
Outlet 
Depth 

(ft) 
Tailwate
r Depth 

(ft) 
Outlet 

Velocity 
(ft/s) 

Tailwate
r 

Velocity 
(ft/s) 

 Q1.1 38.00 38.00 199.48 1.179 1.173 2-M2
c 0.879 0.637 0.637 0.518 4.596 5.223 

 Q2 78.40 78.40 200.21 1.913 1.897 2-M2
c 1.401 1.034 1.034 0.794 5.855 6.764 

 Q5 123.40 123.40 200.88 2.581 2.574 2-M2
c 1.898 1.419 1.419 1.035 6.735 7.908 

 Q10 155.30 155.30 201.32 3.018 3.015 2-M2
c 2.224 1.649 1.649 1.183 7.306 8.544 

 Q25 203.30 203.30 201.92 3.590 3.623 2-M2
c 2.700 1.970 1.970 1.381 8.037 9.337 

 Q50 237.20 237.20 202.33 3.945 4.030 2-M2
c 3.031 2.184 2.184 1.509 8.485 9.816 

 Q100 277.60 277.60 202.80 4.370 4.499 2-M2
c 3.430 2.425 2.425 1.650 8.978 10.323 

 Q500 373.80 373.80 203.87 5.374 5.571 2-M2
c 4.472 2.946 2.946 1.951 10.056 11.333 



Culvert Performance Curve Plot: Culvert 1 

 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

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

Inlet Station:  0.00 ft 

Inlet Elevation:  198.30 ft 

Outlet Station:  100.00 ft 

Outlet Elevation:  197.50 ft 

Number of Barrels:  1 

Culvert Data Summary - Culvert 1 
Barrel Shape:  Arch, Open Bottom 

Barrel Span:  13.00 ft 

Barrel Rise:  6.75 ft 

Barrel Material:  Corrugated Steel 

Embedment:  0.00 in 

Barrel Manning's n:  0.0350 (top and sides) 

Manning's n:  0.0350 (bottom) 

Culvert Type:  Straight 

Inlet Configuration:  Mitered to Conform to Slope 

Inlet Depression:  None 

 



Table 3 - Downstream Channel Rating Curve (Crossing: Exist Lewiston Hart Brook 

Bridge) 

 Tailwater Channel Data - Exist Lewiston Hart Brook Bridge 
Tailwater Channel Option:  Trapezoidal Channel 

Bottom Width:  13.00 ft 

Side Slope (H:V):  2.00 (_:1) 

Channel Slope:  0.0012 

Channel Manning's n:  0.0060 

Channel Invert Elevation:  197.50 ft 

Roadway Data for Crossing: Exist Lewiston Hart Brook Bridge 
Roadway Profile Shape:  Constant Roadway Elevation 

Crest Length:  100.00 ft 

Crest Elevation:  207.50 ft 

Roadway Surface:  Paved 

Roadway Top Width:  53.00 ft 
 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number 

 38.00 198.02 0.52 5.22 0.04 1.32 
 78.40 198.29 0.79 6.76 0.06 1.41 
 123.40 198.54 1.04 7.91 0.08 1.46 
 155.30 198.68 1.18 8.54 0.09 1.49 
 203.30 198.88 1.38 9.34 0.10 1.52 
 237.20 199.01 1.51 9.82 0.11 1.54 
 277.60 199.15 1.65 10.32 0.12 1.55 
 373.80 199.45 1.95 11.33 0.15 1.59 



HY-8 Culvert Analysis Report 



Crossing Discharge Data 
Discharge Selection Method: User Defined 



Table 1 - Summary of Culvert Flows at Crossing: PropLewiston Hart Brook Bridge Rehab 

 

Headwater 
Elevation (ft) Discharge Names Total Discharge 

(cfs) 
Culvert 1 

Discharge (cfs) 
Roadway 

Discharge (cfs) Iterations 

 199.57 Q1.1 38.00 38.00 0.00 1 
 200.35 Q2 78.40 78.40 0.00 1 
 201.08 Q5 123.40 123.40 0.00 1 
 201.54 Q10 155.30 155.30 0.00 1 
 202.18 Q25 203.30 203.30 0.00 1 
 202.59 Q50 237.20 237.20 0.00 1 
 203.07 Q100 277.60 277.60 0.00 1 
 204.15 Q500 373.80 373.80 0.00 1 
 207.50 Overtopping 652.81 652.81 0.00 Overtopping 



Rating Curve Plot for Crossing: PropLewiston Hart Brook Bridge Rehab 

 

 



Table 2 - Culvert Summary Table: Culvert 1 

 
****************************
****************************

************************ 

Straight Culvert 

Inlet Elevation (invert): 
198.30 ft,    Outlet 
Elevation (invert): 

197.50 ft 

Culvert Length: 100.00 
ft,    Culvert Slope: 

0.0080 

****************************
****************************

************************ 

Discharg
e 

Names 
Total 

Discharg
e (cfs) 

Culvert 
Discharg

e (cfs) 

Headwat
er 

Elevatio
n (ft) 

Inlet 
Control 
Depth 

(ft) 

Outlet 
Control 
Depth 

(ft) 
Flow 
Type 

Normal 
Depth 

(ft) 
Critical 
Depth 

(ft) 
Outlet 
Depth 

(ft) 
Tailwate
r Depth 

(ft) 
Outlet 

Velocity 
(ft/s) 

Tailwate
r 

Velocity 
(ft/s) 

 Q1.1 38.00 38.00 199.57 1.160 1.271 2-M2
c 0.924 0.668 0.668 0.518 4.741 5.223 

 Q2 78.40 78.40 200.35 1.875 2.054 2-M2
c 1.473 1.093 1.093 0.794 5.977 6.764 

 Q5 123.40 123.40 201.08 2.529 2.778 2-M2
c 1.988 1.496 1.496 1.035 6.873 7.908 

 Q10 155.30 155.30 201.54 2.949 3.242 2-M2
c 2.321 1.742 1.742 1.183 7.428 8.544 

 Q25 203.30 203.30 202.18 3.543 3.879 2-M2
c 2.790 2.080 2.080 1.381 8.144 9.337 

 Q50 237.20 237.20 202.59 3.969 4.295 2-M2
c 3.105 2.305 2.305 1.509 8.574 9.816 

 Q100 277.60 277.60 203.07 4.477 4.769 2-M2
c 3.467 2.559 2.559 1.650 9.039 10.323 

 Q500 373.80 373.80 204.15 5.665 5.846 2-M2
c 4.532 3.119 3.119 1.951 9.987 11.333 



Culvert Performance Curve Plot: Culvert 1 

 

 



Water Surface Profile Plot for Culvert: Culvert 1 

 

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

Inlet Station:  0.00 ft 

Inlet Elevation:  198.30 ft 

Outlet Station:  100.00 ft 

Outlet Elevation:  197.50 ft 

Number of Barrels:  1 

Culvert Data Summary - Culvert 1 
Barrel Shape:  User Defined 

Barrel Span:  12.00 ft 

Barrel Rise:  6.75 ft 

Barrel Material:  Corrugated Metal Riveted or Welded 

Embedment:  0.00 in 

Barrel Manning's n:  0.0350 (top and sides) 

Manning's n:  0.0350 (bottom) 

Culvert Type:  Straight 

Inlet Configuration:  Thin Edge Projecting 

Inlet Depression:  None 

 



Table 3 - Downstream Channel Rating Curve (Crossing: PropLewiston Hart Brook Bridge 

Rehab) 

 Tailwater Channel Data - PropLewiston Hart Brook Bridge Rehab 
Tailwater Channel Option:  Trapezoidal Channel 

Bottom Width:  13.00 ft 

Side Slope (H:V):  2.00 (_:1) 

Channel Slope:  0.0012 

Channel Manning's n:  0.0060 

Channel Invert Elevation:  197.50 ft 

Roadway Data for Crossing: PropLewiston Hart Brook Bridge Rehab 
Roadway Profile Shape:  Constant Roadway Elevation 

Crest Length:  100.00 ft 

Crest Elevation:  207.50 ft 

Roadway Surface:  Paved 

Roadway Top Width:  53.00 ft 
 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number 

 38.00 198.02 0.52 5.22 0.04 1.32 
 78.40 198.29 0.79 6.76 0.06 1.41 
 123.40 198.54 1.04 7.91 0.08 1.46 
 155.30 198.68 1.18 8.54 0.09 1.49 
 203.30 198.88 1.38 9.34 0.10 1.52 
 237.20 199.01 1.51 9.82 0.11 1.54 
 277.60 199.15 1.65 10.32 0.12 1.55 
 373.80 199.45 1.95 11.33 0.15 1.59 
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