
WIN: 22292.00 Project Name: Canton 22292 Childs Brook #4

Town: Canton Stream Name: Child Brook

Route No. 108 Bridge Name: Childs Brook #4

Asset ID: 5242 Analysis by: DFB

Lat: 44.4509 Long: -70.31737 Date: 10/13/2017

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 5.70 2.20 1408.0 Watershed Area DRNAREA Charles S. Hebson, PE

W 0.00 0.0 0.0 Wetlands area (by NWI) Environmental Office

Maine Dept. Transportation

Pc 393482 4923824 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016

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

pptA 43.0 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 (km
2
) 5.70 Conf Lvl 0.67 References:

W (%) 0.00 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 1.60 56.4

2 3.42 120.8 Lombard, P.J. & G.A. Hodgkins, 2015.

5 5.50 194.2 Peak flow regression equations for small, ungaged streams in

10 7.06 249.4    Maine - Comparing map-based to field-based variables

25 9.25 326.6 SIR 2015-4059, USGS, Augusta, ME

50 11.01 388.8

100 12.89 455.0

500 17.71 625.3 QT = b x A
a
 x 10
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WIN: 22292.00 Project Name: Canton 22292 Childs Brook #4

Town: Canton Stream Name: Child Brook

Route No. 108 Bridge Name: Childs Brook #4

Asset ID: 5242 Analysis by: DFB

Lat: 44.45094 Long: -70.31737 Date: 10/13/2017

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

2.20 A Area (mi
2
)

393481.5 4923824 P c Watershed centroid (E,N; UTM; Zone 19; meters)

83.28 DIST Distance from Coastal reference line (mi)

43.0 pptA Mean Annual Precipitation (inches)

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

Month Qmedian 

(ft3/s) (m
3
/s)

Jan 1.61 0.0457

Feb 1.59 0.0451

Mar 2.59 0.0733

Apr 8.05 0.2282

May 4.68 0.1326

Jun 1.71 0.0486

Jul 0.52 0.0147

Aug 0.37 0.0104

Sep 0.40 0.0113

Oct 0.72 0.0203

Nov 2.70 0.0764

Dec 2.73 0.0774

Qbf 11.9

ann avg 4.4

ann med 2.2

Q1.002 23.3

Q1.01 31.9

Q1.05 46.6

Qbf 46.1 assume v = 4ft/s

References

Wbf 14.9 estimated bankfull width (ft) Dudley, R.W., 2013.  FY2013 Progress Report - Phase 1 …, USFWS QRP Project

dbf 0.8 estimated bankfull depth (ft) Dudley, R.W., 2004.  Estimating Monthly Streamflows … , SIR 2004-5026

Abf 9.0 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 326.6 due to embedding / backfilling (min {2' / 25% rise} embedment)

D or R (ft) 6 Q50 388.8 trial D / R = 9.0

w (ft) 15 box width Q100 455.0 trial w: BFW = 14.9

Slope (ft/ft) 0.02

A (ft
2
) 90.00

g (ft/s
2
) 32.2
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Daily Avg Flow Dist

Aws = (mi
2
) 2.2

Q (ft
3
/s)

Pctl Median 84
th

 pctl

5 0.35 0.56

10 0.51 0.77

15 0.66 0.97

20 0.84 1.17

25 1.02 1.37

30 1.21 1.56

35 1.45 1.79

40 1.70 2.06

45 1.98 2.32

50 2.29 2.74

55 2.65 3.19

60 3.15 3.75

65 3.69 4.37

70 4.33 5.09

75 5.24 6.13

80 6.54 7.31

85 8.25 9.37

90 10.93 12.59

95 16.22 19.57

Qbf 11.9

Q1.002 23.3

Q1.1 56.4

Q2  120.8
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*+,-./+0+1 1234567897:9;38<9=>2:34?9>8<?2;3689@A9=38<938<9B23C?;93D>6:?2= EFEGH <6I?8=678;?==

JKJ0 L?389M3=689J;?C35678 GENFG :??5

M*K-JLNEL L?389@3=689=;7O?947IO>5?<9:27I9NE9I9-JL NPFN O?24?85

QJ,R/ST-U M3=6894?85276<9V726W7853;9XYZ9;74356789689=535?9O;38?94772<6835?= H[H\]NFP\

QJ,R/ST-̂ M3=6894?85276<9C?25643;9XAZ9;74356789689=535?9O;38?9>865= \[_H]_\F_̀

QS+*R-T*R *V725?=59<6=5384?9:27I95V?9473=5;68?95795V?9@3=6894?85276< ]\ I6;?=

JKJ0L+U L3Y6I>I9@3=689?;?C35678 NGNHFP :??5

KQÈ a+RJ/ b?24?8597:97O?89c35?2d94;3==9NNd9:27I9,KQ-9_EÈ E O?24?85

KQNN-J0 b?24?853B?97:9<?C?;7O?<9X>2@38Z9;38<9:27I9,KQ-9_ENN94;3==?=9_Ne_\ HFH O?24?85

KQNNTLb +C?23B?9O?24?853B?97:96IO?2C67>=932?39<?5?2I68?<9:27I9,KQ-9_ENN96IO?2C67>=9<353=?5 EF[N O?24?85

b/JQTb L?389+88>3;9b2?46O6535678 \\F\ 684V?=

*+,-./+0+b b?24?853B?97:9;38<9=>2:34?9>8<?2;3689@A9=38<938<9B23C?;93D>6:?2= GFH_ O?24?85

*R+R*.S+ b?24?853B?97:932?397:9fA<27;7B649*76;9RAO?9+9:27I9*R+R*.S N]F[ O?24?85

M38g:>;;9*5356=564=9b323I?5?2=9hQ?8523;938<9Q73=53;9M38g:>;;9_EE\9PE\_i

�������������� ����������j��� &�'(� )%#�! k#%�l#�#� k�m�l#�#�

-/,+/J+ -23683B?9+2?3 _F_ =D>32?9I6;?= _F[_ _[]

M38g:>;;9*5356=564=9-6=4;36I?2=9hQ?8523;938<9Q73=53;9M38g:>;;9_EE\9PE\_i

S8?9729I72?97:95V?9O323I?5?2=96=97>5=6<?95V?9=>BB?=5?<9238B?F9J=56I35?=9c?2?9?Y523O7;35?<9c65V9>8g87c89?2272=

M38g:>;;9*5356=564=91;7c9/?O7259hQ?8523;938<9Q73=53;9M38g:>;;9_EE\9PE\_i

n���#!�#" &�'(� )%#�

M38g:>;;9*52?3Io7c NNF[ :5pHq=

M38g:>;;9a6<5V NNF̀ :5
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"#$%&'(()*+,-. /0111 &-

"#$%&'(()23+# 4056 &-78

"#$%&'(()9-#-:;-:<;)=:-#-:>$;

?�@��ABCDEFEBGHHIBCJA@K�����LM�NO��KACD�����N!�CPNKCD�Q�K�C�!CRN�����C�!@CR�!�K��CS��!�TC E�ECM�N�NU����C��KQ�AC����!��V�CW!Q����U���N!�CD�XNK�CGHHILYHIGBCZHCX

[\��XT]]X�̂ �E��U�EUNQ]��K]GHHI]YHIG]X@P]��KGHHILYHIGEX@P_

+̀#%ab(>c)9-#-:;-:<;)̀#3#d+-+3;)e9-#-+c:f+)̀+#%)b(>c)*2)gh)i8;jd:)8/ik)k/l5m

n�K�O���KCRN@� n�K�O���KCo�O� �����  !��� S�!Cp�O�� S�qCp�O��

*rs2rt2 *3#:$#u+)23+# 808 ;j'#3+)d:(+; /0vi i8

9hwrsxy +̀3<+$-#u+)>&)9->3#u+)&3>d)sxy 804i ,+3<+$- / 8808

+̀#%ab(>c)9-#-:;-:<;)b(>c)r+,>3-)e9-#-+c:f+)̀+#%)b(>c)*2)gh)i8;jd:)8/ik)k/l5m

ỳ(z)̀3+f:<-:>$)y$-+3{#(ag>c+3|)̀y'z)̀3+f:<-:>$)y$-+3{#(a},,+3|)9t,z)9-#$f#3f)t33>3)>&)̀3+f:<-:>$|)9tz)9-#$f#3f)t33>3)~>-.+3)aa);++)3+,>3-�

��������� �����  !�� ��X

i0/i)�+#3)̀+#%)b(>>f vi04 &-7v�; v4

8)�+#3)̀+#%)b(>>f ii/ &-7v�; vl

k)�+#3)̀+#%)b(>>f i1k &-7v�; vk

i/)�+#3)̀+#%)b(>>f 88v &-7v�; v1

8k)�+#3)̀+#%)b(>>f 858 &-7v�; v5

k/)�+#3)̀+#%)b(>>f vl6 &-7v�; li

i//)�+#3)̀+#%)b(>>f l/k &-7v�; l8

8k/)�+#3)̀+#%)b(>>f l6l &-7v�; ll

k//)�+#3)̀+#%)b(>>f kkv &-7v�; l1

+̀#%ab(>c)9-#-:;-:<;)=:-#-:>$;

pNO �̂K@BCnE�EBC�!@CJN@U��!�BCME�EBGH�YBCn���C�N�CK�UK����N!C������N!�CPNKC�O���BC�!U�U�@C��K��O�C�!CS��!��CRNOX�K�!UCO�XL̂���@C�NCV��@L̂���@CQ�K��̂ ���TC E�E

M�N�NU����C��KQ�AC����!��V�CW!Q����U���N!�CD�XNK�CGH�Y�YHI�BC�GCXEC[\��XT]]@qE@N�ENKU]�HEZ�ZZ]��KGH�YYHI�_
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23435676489:;6 2343567648<356 =3>?6 @AB7C DBA8EB5B7 D3F8EB5B7

G+HI+JI G% !K L'�I%' ,M, "NO %'�&!�'" PMQP R.RS

�IHGT+IUI� �% #�!�K��V�� K)� K)�T% W'��INO!V'%" -M-QX )!&'K"!�K�'"" - -M.//

����������� �!"�!#"�G!"#� !&'%"�(�� �'�!)'����������*+�,--.�/-,01

YK'��%�&�%'��V��Z'�[ % &'�'%"�!"��O�"!)'��Z'�"OLL'"�')�% KL'M�J"�!& �'"��'%'�'\�% [�� �')��!�Z�OK]K��K�'%%�%"

����������� �!"�!#"������+'[�%��(�� �'�!)'����������*+�,--.�/-,01

7̂37BC7B_ =3>?6 @AB7

Q�G ̀�R-�a' %��������� -M-SSP V�bXc"

����������� �!"�!#"�d!� �!�K"

e?;>6fg8hijigkllmg8nC7B537BAo8D:A7p>fg8qAA?3>g83A;8E:r8ste3fg8ultv6348̂74635w:rC8x:48@Ao3o6;8hBy64C8BA8D3BA6z8@îi8{6:>:oB_3>8̂?4y6f8̂_B6A7B|_8}Ay6C7Bo37B:AC

h6~:478kllmt�lk�g8kk8~i8�p77~z��r3764i?CoCio:y�~?�C�CB4�kllm��lk��~;x�CB4kllmt�lk�i~;x�

�����GO% �!�K��� �!"�!#"�$ % &'�'%"�(�� �'�!)'�IKKO ���*+�,-R/�/R/R1

23435676489:;6 2343567648<356 =3>?6 @AB7C DBA8EB5B7 D3F8EB5B7

G+HI+JI G% !K L'�I%' ,M, "NO %'�&!�'" R.MP R.RP

�IHGT+IUI� �% #�!�K��V�� K)� K)�T% W'��INO!V'%" -M-QX )!&'K"!�K�'"" - -M,R,

J�JU �' K�� "!K�J�'W �!�K Q-RMQ V''� ,XP ,R,-

�����GO% �!�K��� �!"�!#"�G!"#� !&'%"�(�� �'�!)'�IKKO ���*+�,-R/�/R/R1

YK'��%�&�%'��V��Z'�[ % &'�'%"�!"��O�"!)'��Z'�"OLL'"�')�% KL'M�J"�!& �'"��'%'�'\�% [�� �')��!�Z�OK]K��K�'%%�%"
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345467468 95:;< =>64

0#?(�&(" #���� !�" /@/0AB C DEF%

1#?(�&(" #���� !�" /@/GHI C DEF%

0/#?(�&(" #���� !�" /@0I C DEF%

.1#?(�&(" #���� !�" /@IA0 C DEF%

1/#?(�&(" #���� !�" .@EG C DEF%

I1#?(�&(" #���� !�" 1@GB C DEF%

H/#?(�&(" #���� !�" 0.@1 C DEF%

H1#?(�&(" #���� !�" 0H@H C DEF%

HH#?(�&(" #���� !�" 11@0 C DEF%

��������� !�"#$ � !% !&%#J! � !�"%

K;L:<MNOPQRQNSTUVNOP<WX<776Y>O<Z;546Y>7O[YXO\Y>4]:MO5>LO5>>;5:O\<5>O5>LO7<:<84<LÔ<X8<>46:<O74X<5\_Ỳ 7O[YXO;>W5W<LOX6a<X7O6>Ob56><cO=Q3QOd<Y:YW685:O3;Xa<M

386<>46e8Of>a<746W546Y>7OP<̂ YX4OSTUVgVUVUNOhVÔQOi]44̂cjjLkQLY6QYXWjUTQhUhhj76XSTUVVUVUl

,""���#����#$ � !% !&%#?���m( (�%#*$ � (�!+(#,""���#$-'#./01#10102

n5X5\<4<XOoYL< n5X5\<4<XOp5\< 95:;< =>647 b6>Oq6\64 b5kOq6\64

�'r,'s, ���!"�t(#,�(� .@. %u���(#m!�(% 0A@H 0A0H

$,r�v',w,� ���& !�"#�C#$�"+#�"+#v��x(�#,u�!C(�% /@/IE +!m("%!�"�(%% / /@.0.

sysw z(�"#{�%!"#s�(x� !�" I/0@I C(( .EH .0./

,""���#����#$ � !% !&%#�!%&��!m(�%#*$ � (�!+(#,""���#$-'#./01#10102

|"(#��#m��(#�C# }(#)���m( (�%#!%#�� %!+(# }(#%�tt(% (+#��"t(@#s% !m� (%#�(�(#(~ ��)��� (+#�! }#�"�"��"#(����%

,""���#����#$ � !% !&%#����#'()�� #*$ � (�!+(#,""���#$-'#./01#10102

345467468 95:;< =>64
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