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MDOT Hydraulic Report 

  



WIN: 23032.00 Project Name: Whitefield 23032 LC 46459

Town: Whitefield Stream Name: Trib to Sheepscot River

Route No. Rt 194 Bridge Name:

Asset ID: 46459 Analysis by: DFB

Lat: 44.1553 Long: -69.61409 Date: 11/30/2017

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

Enter data in blue cells only!

km
2

mi
2

ac Enter data in [mi
2
] Worksheet prepared by:

A 3.63 1.40 896.0 Watershed Area DRNAREA Charles S. Hebson, PE

W 0.25 0.1 60.6 Wetlands area (by NWI) Environmental Office

Maine Dept. Transportation

Pc 451547 4890052 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016

County choose county from drop-down menu 207-557-1052

pptA 46.1 mean annual precipitation (inches; by look-up) Charles.Hebson@maine.gov

SG 0.03 sand & gravel aquifer as decimal fraction of watershed A ver. 2017 Jun. 09

A (km
2
) 3.63 Conf Lvl 0.67 References:

W (%) 6.76 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 (m
3
/s) Upper QT (ft

3
/s)

1.1 0.91 32.1

2 1.89 66.6 Lombard, P.J. & G.A. Hodgkins, 2015.

5 2.97 105.0 Peak flow regression equations for small, ungaged streams in

10 3.76 132.7    Maine - Comparing map-based to field-based variables

25 4.91 173.5 SIR 2015-4059, USGS, Augusta, ME

50 5.75 203.2

100 6.73 237.7

500 9.09 321.1 QT = b x A
a
 x 10
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WIN: 23032.00 Project Name: Whitefield 23032 LC 46459

Town: Whitefield Stream Name: Trib to Sheepscot River

Route No. Rt 194 Bridge Name: 0

Asset ID: 46459 Analysis by: DFB

Lat: 44.15528 Long: -69.61409 Date: 11/30/2017

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

1.40 A Area (mi
2
)

451547.4 4890052 P c Watershed centroid (E,N; UTM; Zone 19; meters)

47.30 DIST Distance from Coastal reference line (mi)

46.1 pptA Mean Annual Precipitation (inches)

0.03 SG Sand & Gravel Aquifer (decimal fraction of watershed area)

Month Qmedian 

(ft3/s) (m
3
/s)

Jan 1.55 0.0440

Feb 1.66 0.0471

Mar 3.14 0.0891

Apr 6.23 0.1765

May 2.22 0.0630

Jun 1.05 0.0299

Jul 0.33 0.0095

Aug 0.25 0.0070

Sep 0.27 0.0076

Oct 0.48 0.0136

Nov 1.71 0.0485

Dec 2.32 0.0658

Qbf 7.4

ann avg 3.0

ann med 1.5

Q1.002 13.8

Q1.01 18.6

Q1.05 26.7

Qbf 32.6 assume v = 4ft/s

References

Wbf 12.2 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 6.1 estimated bankfull flow area (ft
2
) 
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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 173.5 due to embedding / backfilling (min {2' / 25% rise} embedment)

D or R (ft) 7 Q50 203.2 trial D / R = 6.9

w (ft) 6 box width Q100 237.7 trial w: BFW = 12.2

Slope (ft/ft) 0.02

A (ft
2
) 42.00

g (ft/s
2
) 32.2
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Performance Curve - Inlet Control
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Daily Avg Flow Dist

Aws = (mi
2
) 1.4

Q (ft
3
/s)

Pctl Median 84
th

 pctl

5 0.22 0.35

10 0.33 0.49

15 0.42 0.61

20 0.53 0.75

25 0.65 0.87

30 0.77 0.99

35 0.92 1.14

40 1.08 1.31

45 1.26 1.48

50 1.45 1.75

55 1.69 2.03

60 2.01 2.39

65 2.35 2.78

70 2.75 3.24

75 3.34 3.90

80 4.16 4.65

85 5.25 5.96

90 6.95 8.01

95 10.32 12.46

Qbf 7.4

Q1.002 13.8

Q1.1 32.1

Q2  66.6
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JKLMNOKPKQ QRSTUVWX<WY<ZSX[<\]RYST̂<]X[̂ RZSVX<_̀<\SX[<SX[<aRSb̂Z<Sc]VŶR\ dedfg [Vh X̂\VWXẐ\\

ijiP k ŜX<lS\VX<iẐbSUVWX mnoem Ŷ Û

lJjMikmdk k ŜX<_S\VX<\ZWp̂ <TWhp]Û[<YRWh<md<h<Mik qefr p̂ RT̂ XU

siLtOuvMw lS\VX<T̂XURWV[<xWRVyWXUSZ<z{|<ZWTSUVWX<VX<\USÛ<pZSX̂ <TWWR[VXSÛ\ grmrg}egm

siLtOuvM~ lS\VX<T̂XURWV[<b̂RUVTSZ<z̀|<ZWTSUVWX<VX<\USÛ<pZSX̂ <]XVU\ gqnddr�edg

suKJtMvJt JxWRÛ\U<[V\USXT̂<YRWh<Ux̂ <TWS\UZVX̂ <UW<Ux̂ <_S\VX<T̂XURWV[ gq hVẐ\

ijiPkKw kS{Vh]h<_S\VX<̂ẐbSUVWX fgmeg Ŷ Û

jsdo�KtiO �̂ RT̂ XU<WY<Wp̂ X<�SÛR�<TZS\\<mm�<YRWh<LjsM<�ddo d p̂ RT̂ XU

jsmmMiP �̂ RT̂ XUSâ <WY<[̂ b̂ZWp̂ [<z]R_SX|<ZSX[<YRWh<LjsM<�dmm<TZS\\̂\<�m��g gefr p̂ RT̂ XU

jsmmvk� Kb̂RSâ <p̂ RT̂ XUSâ <WY<Vhp̂ RbVW]\<SR̂S<[̂ ÛRhVX̂ [<YRWh<LjsM<�dmm<Vhp̂ RbVW]\<[SUS\̂U degr p̂ RT̂ XU

�Oisv� k ŜX<KXX]SZ<�R̂TVpVUSUVWX ggem VXTx̂ \

JKLMNOKPK� �̂ RT̂ XUSâ <WY<ZSX[<\]RYST̂<]X[̂ RZSVX<_̀<\SX[<SX[<aRSb̂Z<Sc]VŶR\ feg� p̂ RT̂ XU

JtKtJNuK �̂ RT̂ XUSâ <WY<SR̂S<WY<�̀ [RWZWaVT<JWVZ<t̀ p̂ <K<YRWh<JtKtJNu d p̂ RT̂ XU

lSX�Y]ZZ<JUSUV\UVT\<�SRSh Û̂R\<�ŝXURSZ<SX[<sWS\USZ<lSX�Y]ZZ<�ddg<rdg��

67879:;:8<=>?: 67879:;:8<�79: F7GH: IEC;A �CE<�C9C; �7�<�C9C;

MOLKOiK MRSVXSâ <KR̂S meg \c]SR̂<hVẐ\ �en� �nq

lSX�Y]ZZ<JUSUV\UVT\<MV\TZSVh R̂\<�ŝXURSZ<SX[<sWS\USZ<lSX�Y]ZZ<�ddg<rdg��

uX̂<WR<hWR̂<WY<Ux̂<pSRSh Û̂R\<V\<W]U\V[̂<Ux̂<\]aâ\Û[<RSXâe<i\UVhSÛ\<�̂ R̂<̂{URSpWZSÛ[<�VUx<]X�XW�X<̂RRWR\

lSX�Y]ZZ<JUSUV\UVT\<QZW�<ÔpWRU<�ŝXURSZ<SX[<sWS\USZ<lSX�Y]ZZ<�ddg<rdg��

�;7;CA;CB F7GH: IEC;

lSX�Y]ZZ<JUR̂Sh�W� }efn YU�f�\

lSX�Y]ZZ<�V[Ux nemg YU
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]>̂ =?_̀Iabcb̀deef̀Ig_̂ h8>=9;ij?kl?7h_Ia?=879kA:ImkhIa9n?h:I9AIok8:78=I8Â Io?A7h8=Ip89A?qI@b6bIj?k=kr9;8=I6>hn?_I6;9?A79s;ItAn?:79r879kA:Ia?ukh7Ideefivefd̀IweIu

xy77uqzzu>{:b>:r:brknz:9hzdeefzvefdzû mz:9hdeefivefdbû m|
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J��R��R JSCXDC�KIRSKC �P� Y�GCSKI�XHKY OP�� �V

W������ }KSZKDMC�KI\FIWM\SC�KIFS\�I��� QP�Q LKSZKDM O VVPV

}KCE~�H\�IWMCMXYMXZYI�H\�I�KL\SMI�WMCMK�X�KI}KCEI�H\�IJRI��I�VY��XIVO��I�O���
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VI KCSI}KCEI�H\\� QQP� FMU�¡Y ��

�I KCSI}KCEI�H\\� �O� FMU�¡Y ��

�OI KCSI}KCEI�H\\� ��� FMU�¡Y ��

V�I KCSI}KCEI�H\\� ��� FMU�¡Y ��

�OI KCSI}KCEI�H\\� VO� FMU�¡Y ��

�OOI KCSI}KCEI�H\\� V�T FMU�¡Y �V

V�OI KCSI}KCEI�H\\� V�O FMU�¡Y ��

�OOI KCSI}KCEI�H\\� �V� FMU�¡Y ��
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�̂ Z]V��=����������=�bWaUSWà�=cỲ W�]��=�̀ `̂ S]�=S̀ Z=dY�=���S��=����VST=}WTVSU�Y�b=�YT=_̀ �S�VZ=�a�VTb=à=cSàV�=_�}�=�VY]Y�a~S]=}̂ T�V�=}~aV̀ Wa�~=�̀�VbWa�SWaỲ b
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789:;<=>?@A9BCD@?@AE@AFEC789:CGHI9>@CJD@?@H:AKHCLBB=?8CDMGCNOPQCQPQPR

STUTVWTVX YUZ[\ ]̂ VT

PC_H>FHB@C<=>?@A9B ÒOONa b@cdeE

QC_H>FHB@C<=>?@A9B ÒOPfg b@cdeE

POC_H>FHB@C<=>?@A9B ÒOQah b@cdeE

NQC_H>FHB@C<=>?@A9B ÒdQP b@cdeE

QOC_H>FHB@C<=>?@A9B P̀dP b@cdeE

iQC_H>FHB@C<=>?@A9B d̀g b@cdeE

fOC_H>FHB@C<=>?@A9B ìhQ b@cdeE

fQC_H>FHB@C<=>?@A9B PǸP b@cdeE

ffC_H>FHB@C<=>?@A9B dǸf b@cdeE

789:;<=>?@A9BCD@?@AE@AFECjA@?@A9BE
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