
MaineDOT  Culvert Hydrology Summary Sheet

Town: Bremen WIN (or Region): 24283.00

Route: Rt 32 Local Road Name:

Stream: unnamed trib to Webber Pond

Lat: 44.00034 Long: -69.4422

Asset ID: LC-46827 Also Known As:

Existing Structure: 60 inch CMP

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

Watershed Area: 0.7 sq. mi. NWI Wetlands: 9.5 %

Wbf - calculated: 9.1 feet Wbf - measured (if known): 8 feet

Q50: 103.1 cfs

Q100: 120.5 cfs

Preliminary  Pipe Size*: 

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

Comments:

By: MRL

Date: 1/22/2020

Revised: ver: 2018 Jul 09



WIN: 24283.00 Project Name: Reg 2

Town: Bremen Stream Name: unnamed trib to Webber Pond

Route No. Rt 32 Bridge Name:

Asset ID: LC-46827 Analysis by: MRL

Lat: 44.00034 Long: -69.44218 Date: 1/22/2020

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

Enter data in blue cells only! ver. 2018 Jul 09

km
2

mi
2

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

A 1.81 0.70 448.0 Watershed Area DRNAREA Charles S. Hebson, PE

W 0.17 0.1 42.5 Wetlands area (by NWI) Environmental Office

Maine Dept. Transportation

Pc 465009.8 4873123 watershed centroid (E, N; UTM 19N; meters) Augusta, ME 04333-0016

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

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

A (km
2
) 1.81 Conf Lvl 0.67 References:

W (%) 9.49 NWI Wetlands % STORNWI Hodgkins, G.A., 1999.

Estimating the magnitude of peak flows for streams

Watershed Characteristics for Monthly & Daily Flows    in Maine for selected recurrence intervals

WRIR 99-4008, USGS Augusta, ME

EAVG 715 mean basin elevation (ft)

SLOPE 9.88 mean basin slope (%)

EMAX 1192 maximum basin elevation (ft)

WATER 0 percent of drainage basin land cover classified as open water

PRECIP 47.0 mean annual precipitation

SG 0.00 sand & gravel aquifer as decimal fraction of watershed A

HGA 0.39 mean basin percentage of hydrological soil group A

DIST 39.00 distance from the coast (mi)

Ret Pd Peak Flow Estimate

T (yr) Lower QT (m
3
/s) Upper QT (ft

3
/s)

1.1 0.48 17.0

2 0.69 0.98 1.40 34.7 Lombard, P.J. & G.A. Hodgkins, 2015.

5 1.07 1.54 2.20 54.2 Peak flow regression equations for small, ungaged streams in

10 1.33 1.92 2.79 68.0    Maine - Comparing map-based to field-based variables

25 1.70 2.51 3.71 88.7 SIR 2015-4059, USGS, Augusta, ME

50 1.95 2.92 4.37 103.1

100 2.24 3.41 5.19 120.5

500 2.90 4.57 0.00 161.4 QT = b x A
a
 x 10
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WIN: 24283.00 Project Name: Reg 2
Town: Bremen Stream Name: unnamed trib to Webber Pond
Route No. Rt 32 Bridge Name: 0
Asset ID: LC-46827 Analysis by: MRL
Lat: 44.00034 Long: -69.44218 Date: 1/22/2020

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

MAINE MONTHLY MEDIAN FLOWS and HYDRAULIC GEOMETRY BY USGS REGRESSION EQUATIONS (2004, 2013, 2015)

Value Variable Explanation

0.70 A Area (mi2)

465009.8 4873123 P c Watershed centroid (E,N; UTM; Zone 19; meters)

34.09 DIST Distance from Coastal reference line (mi)
47.0 pptA Mean Annual Precipitation (inches)
0.00 SG Sand & Gravel Aquifer (decimal fraction of watershed area)

Month Qmedian 

(ft3/s) (m3/s)

Jan 0.76 0.0215

Feb 0.67 0.0191
Mar 3.03 0.0859
Apr 2.22 0.0629
May 0.63 0.0179
Jun 0.36 0.0103

Jul 0.09 0.0026

Aug 0.03 0.0009

Sep 0.04 0.0011
Oct 0.35 0.0100
Nov 1.42 0.0403
Dec 1.38 0.0390

Qbf 3.6
ann avg 1.7
ann med 0.7

Q1.002 7.5

Q1.01 10.0

Q1.05 14.2

Qbf 19.1 assume v = 4ft/s
References

Wbf 9.1 estimated bankfull width (ft) Dudley, R.W., 2013.  FY2013 Progress Report - Phase 1 …, USFWS QRP Project

dbf 0.5 estimated bankfull depth (ft) Dudley, R.W., 2004.  Estimating Monthly Streamflows … , SIR 2004-5026

Abf 3.3 estimated bankfull flow area (ft2) Dudley, R.W., 2015. Regression Equations for Monthly and Annual Mean..., USGS SIR 2015-5151
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Daily Avg Flow Dist
Aws = (mi2) 0.7

Q (ft3/s)

Pctl Median 84th pctl
1 0.06 0.11
5 0.11 0.18
10 0.16 0.25
15 0.21 0.31
20 0.27 0.37
25 0.33 0.44
30 0.39 0.50
35 0.46 0.57
40 0.54 0.65
45 0.63 0.74
50 0.73 0.87
55 0.84 1.02
60 1.00 1.19
65 1.17 1.39
70 1.38 1.62
75 1.67 1.95
80 2.08 2.33
85 2.63 2.98
90 3.48 4.00
95 5.16 6.23
99 10.91 14.37

Qbf 3.6

Q1.002 7.5

Q1.1 17.0

Q2  34.7
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()*+),+ +-./012/103-/4560170/0874510750/061-./9 :;< 6=>/-.094?.6

@+*(A)+B+C C-/D147507E0?/5306>-E/D.0>53.-?/450FG06/530/530H-/I.?0/=>4E.-6 : 349.56475?.66

@JK)*LM N.-D.51/H.07E0617-/H.0OD79F45.30P/1.-0F734.60/530P.1?/536Q0E-79012.0*/1475/?

L.1?/5360M5I.517-G

R;SR 8.-D.51

,T,B U./50V/6450,?.I/1475 WSX;S E..1

@J+J@AK+ N.-D.51/H.07E0/-./07E0YG3-7?7H4D0@74?0JG8.0+0E-790@J+J@AK W;ZR 8.-D.51

[K+@J(M@J @27-1.6103461/5D.0E-79012.0D7/61?45.017012.0F/6450D.51-743 \S 94?.6

V@T(,UW:U U./50F/64506?78.0D798>1.30E-790W:090(,U Z;]< 8.-D.51

T[:̂ L+J,) N.-D.5107E078.50P/1.-_0D?/660WW_0E-790*T[(0]::̂ : 8.-D.51

,T,BU+̀ U/a49>90F/6450.?.I/1475 \:] E..1

[,*J)KM(̀ V/6450D.51-743027-4b751/?0OaQ0?7D/1475045061/1.08?/5.0D77-345/1.6 Ŝ X::R;<< 9.1.-6

[,*J)KM(c V/6450D.51-7430I.-14D/?0OGQ0?7D/1475045061/1.08?/5.0>5416 SZ<\W]];RR 9.1.-6

T[WW(,B N.-D.51/H.07E03.I.?78.30O>-F/5Q0?/530E-790*T[(0]:WW0D?/66.60]Wd]S :;]R 8.-D.51

T[WWMUN +I.-/H.08.-D.51/H.07E0498.-I47>60/-./03.1.-945.30E-790*T[(0]:WW0498.-I47>6

3/1/6.1

:;:]<Z 8.-D.51

@+*(A)+B+N N.-D.51/H.07E0?/5306>-E/D.0>53.-?/450FG06/530/530H-/I.?0/=>4E.-6 : 8.-D.51

T7PdC?7P0@1/14614D60N/-/9.1.-6e@1/1.P43.0T7PC?7P0@M)0]::S0X:]̂f

�������������� ����������g��� $�%&� '#!�� h!#�i!�!� h�j�i!�!�

()*+),+ (-/45/H.0+-./ :;< 6=>/-.094?.6 R;<R WSWZ

@+*(A)+B+C C-/D147507E0@/530/530A-/I.?0+=>4E.-6 : 349.56475?.66 : :;SXX
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�������������� ��! �"� !���#$% &����$��'$����������()�*++,�-+*./

01$��%�#�%$��2��3$�4�%�#$�$% �� ��5� �'$��3$� 566$ �$'�%�16$7�8 ��#��$ ��$%$�$9�%�4����$'����3�51:1��1�$%%�% 

�������������� ��! ������)$4�%�&����$��'$����������()�*++,�-+*./

;<=<>?<>@ A=BCD EF><

G�"�H�I+�J$�%��������� +7+I-I 2�KLM 

�������������� ��! �N������1 

OCPBDQRSTUVURWXXYRSZ?<>[=<>F\S] F̂<_BQRS̀FFC=BRS=FPSâbScdO=QRSeXdfD=gS;<gD=[hB̂b?SĥgSEF\=\DPST>iDg?S>FS]=>FDjSEU;U

kD̂ B̂\>@=BS;CgiDQS;@>DF<>h>@SlFiD?<>\=<>̂F?STDm̂ g<SWXXYdnXWoRSWWSmUSp_<<mjqqb=<DgUC?\?U\̂ iqmCr?q?>gqWXXYqnXWoqmPhq?>gWXXYd

nXWoUmPhs

t$�:����������� ��! �t�%�#$�$% &����$��'$�t$�:������"u��v�I* w#��*+I-�-+,x/

y=g=[D<DgSẑ PD y=g=[D<DgS{=[D A=BCD EF><? ]>FSa>[>< ]=|Sa>[><

")}u)8u "%��1�6$�u%$� +7G  w5�%$�#��$ +7LI I*

�v0)}~( t$%!$1��6$��2����%�6$�2%�#�}~( x7,x 4$%!$1� + **7*

t$�:����������� ��! ������)$4�%�&����$��'$�t$�:������"u��v�I* w#��*+I-�-+,x/

t(���t%$'�!���1�(1�$%�������$%��t(5��t%$'�!���1�(1�$%�����44$%���84�����1'�%'�8%%�%��2�t%$'�!���1���8�����1'�%'�8%%�%����3$%���� $$�%$4�%��

;<=<>?<>@ A=BCD EF>< ;Zm

I7+I�J$�%�t$�:�����' I+7G 2�KLM L�

*�J$�%�t$�:�����' L,7G 2�KLM L,

-�J$�%�t$�:�����' -,7* 2�KLM L-

I+�J$�%�t$�:�����' .G7x 2�KLM LG
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"#$%&'($)&'*$+,--. //01 234567 58

#9$%&'($)&'*$+,--. :95 234567 ;:

:99$%&'($)&'*$+,--. :"9 234567 ;"

"#9$%&'($)&'*$+,--. :51 234567 ;;

#99$%&'($)&'*$+,--. :1: 234567 ;<

)&'*=+,->$?3'3@73@A7$B@3'3@-C7

DEFG�HIJKLMNMJK��IKOEIPQ���JKRMSMJTUVWJKL��QKX�EYKH�PH����E�K�Z����E��KXEHK�F���JK��P�P�IK��H��F�K��K[����\K]EF!�H��P

F�!̂G���IK�EKX���ÎG���IK_�H��G���̀K�M�MKR�E�EP����K��H_�aK�������X��Kb�_����P���E��Kc�!EH�KTUVWdWUefJKVTK!M

gh��!̀iiIjMIE�MEHPiVUMkVkki��HTUVWWUefl

m'C*2n,,$?3'3@73@A7$)'('o&3&(7pB&C3(',$'C.$B-'73',$m'C*2n,,$"99;$#9;"q

L�H�F���HK]EI� L�H�F���HKr�F� ����� ����� [��KD�F�� [�jKD�F��

stuvtwv s('@C'x&$v(&' 90< 7yn'(&$o@,&7 "08" "8/

m'C*2n,,$?3'3@73@A7$s@7A,'@o&(7pB&C3(',$'C.$B-'73',$m'C*2n,,$"99;$#9;"q

zC&$-($o-(&$-2$3{&$|'('o&3&(7$@7$-n37@.&$3{&$7nxx&73&.$('Cx&0$w73@o'3&7$>&(&$&}3('|-,'3&.$>@3{$nC*C->C$&((-(7

m'C*2n,,$?3'3@73@A7$+,->$t&|-(3pB&C3(',$'C.$B-'73',$m'C*2n,,$"99;$#9;"q

��������� ����� ����

m'C*2n,,$?3(&'o2,-> 50#< 234567

m'C*2n,,$~@.3{ 105< 23

m'C*2n,,$s&|3{ 90#"1 23
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!"#$%&''()*+" ,-,. %/01

!"#$%&''(2/"/34/354(63/"/37#4

8�9��:;<=>?>;@AAB;<C:9D�����EF�GH��D:<=�����G �<IGD<=�J�D�<� <KG�����<� 9<K� �D��<L�� �M<�>�><F�G�GN����<��DJ�:<���� ��I��

O J����N���G �<=�PGD�<@AABEQAB@;<RA<P<ST��PMUUP�V�>��N�>NGJU��DU@AABUQAB@UP9IU��D@AABEQAB@>P9IW

X'7YZ[&*"/37#(2/"/34/354(\"*"]+/+*4̂2/"/+Y3_+()##&"'(2̀a(1bc.(.c.cd

e�D�H���D<KG9� e�D�H���D<f�H� ����� � ��� L� <g�H�� L�h<g�H��

[ai)aj) [*"3#"k+()*+" b-l 4m&"*+(]3'+4 cn-o cnco

2)i[pa)q)X X*"5/37#(7%(2"#_("#_(p*"r+'()m&3%+*4 b _3]+#437#'+44 b b-1c1

jsjq t+"#(!"43#(j'+r"/37# cn.-n %++/ 1,o 1c1b

X'7YZ[&*"/37#(2/"/34/354([345'"3]+*4̂2/"/+Y3_+()##&"'(2̀a(1bc.(.c.cd

u#+(7*(]7*+(7%(/v+(w"*"]+/+*4(34(7&/43_+(/v+(4&kk+4/+_(*"#k+-(j4/3]"/+4(Y+*+(+x/*"w7'"/+_(Y3/v(&#$#7Y#(+**7*4

X'7YZ[&*"/37#(2/"/34/354(X'7Y(a+w7*/̂2/"/+Y3_+()##&"'(2̀a(1bc.(.c.cd

��������� ����� � ��

c(\+*5+#/([&*"/37# b-bbbybo %/0,z4

.(\+*5+#/([&*"/37# b-bb.lc %/0,z4

cb(\+*5+#/([&*"/37# b-b1b1 %/0,z4

1.(\+*5+#/([&*"/37# b-c. %/0,z4

.b(\+*5+#/([&*"/37# b-y1 %/0,z4
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!"#$%&'%()#*+&,)-.( /01! 2)3456

78#$%&'%()#*+&,)-.( 4099 2)3456

7"#$%&'%()#*+&,)-.( 10:; 2)3456

77#$%&'%()#*+&,)-.( /!0! 2)3456

<=.>?*+&,)-.(#@),)-6)-'6#A-),)-.(6

B�C��DEFGHIHEJKLMEFG�NO����P F�Q����P �FRPOFSP �T�DF� CF�  ���FS�� F� CF�������CFU�O�� ����F��O��SR�PV�FRPOF� N�N�C

O�W�O�F� FX�� �YF�H�HFZ�P�PN����F��OW�DF���� ��R��F[ W����N���P �FG�UPO�FJKLM\MLMLEF]MFUH

T̂��UY__C̀HCP�HPON_LKH]L]]_��OJKLMMLMLa

b((+,=#<=.>#@),)-6)-'6#$,&,c%)%&6d@),)%>-e%#b((+,=#@fg#:8/"#"/"/h

i�O�S���OFjPC� i�O�S���OFk�S� ����� � ��� X� Fl�S�� X�̀Fl�S��

*gmbgnb *&,-(,o%#b&%, 80! 6p+,&%#c-=%6 /;07 /;/7

@bm*qgbrb< <&,')-.(#.2#@,(e#,(e#q&,s%=#bp+-2%&6 8 e-c%(6-.(=%66 8 80:/:

ntnr u%,(#v,6-(#n=%s,)-.( /;"0; 2%%) :47 :/:8

b((+,=#<=.>#@),)-6)-'6#*-6'=,-c%&6d@),)%>-e%#b((+,=#@fg#:8/"#"/"/h

w(%#.&#c.&%#.2#)x%#y,&,c%)%&6#-6#.+)6-e%#)x%#6+oo%6)%e#&,(o%0#n6)-c,)%6#>%&%#%z)&,y.=,)%e#>-)x#+({(.>(#%&&.&6

b((+,=#<=.>#@),)-6)-'6#<=.>#g%y.&)d@),)%>-e%#b((+,=#@fg#:8/"#"/"/h

��������� ����� � ��

u%,(#b((+,=#<=.> /01 2)3456
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$%&'()*+,-.-*/012*+,(34(55678+(9%:;6785+<74+=78;>')+:8&+:88%:'+=(:8+:8&+5('(?;(&+@(4?(8;6'(+5;4(:=<'7A5+<74+%83:3(&

46B(45+68+C:68(D+E-F-+G(7'736?:'+F%4B()+F?6(8;6<6?+H8B(5;63:;6785+,(@74;+/012I2121*+J2+@-

K>;;@DLL&M-&76-743L10-J1JJL564/0122121N

O���P�Q���������� !� "!�R�S�TU�US!V����U� WU�X����SQ��YZ�[\]̂�̂]̂]_

:̀4:=(;(4+a7&( :̀4:=(;(4+b:=( c:'%( E86;5 C68+d6=6; C:M+d6=6;

eZf�Zg� eS� ��hU��SU� \ij !k��SU�T �U! ]lim ]l]m

�n�n�op� �n�n�op�RUS"U���qQWS���h "��� ��nQrU�� ]ism rUS"U�� \ t]î

O���P�Q���������� !� "!�R�S�TU�US!V����U� WU��UuS��SQ��YZ�[\]̂�̂]̂]_

:̀4:=(;(4+a7&( :̀4:=(;(4+b:=( c:'%( E86;5 C68+d6=6; C:M+d6=6;

eZf�Zg� eS� ��hU��SU� \ij !k��SU�T �U! ]lim ]l]m

#p��neY�n e !���"U��S�T�#��!��n��v�! ��#U��S� W tl T �U! lwiw ]mt

v�xegO]\O OU���v�! �����rU�yS�T�]\T�egO si[j rUS"U�� ]î [wiw

O���P�Q���������� !� "!�R�S�TU�US!V����U� WU�O�S"P��YZ�[\]̂�̂]̂]_

:̀4:=(;(4+a7&( :̀4:=(;(4+b:=( c:'%( E86;5 C68+d6=6; C:M+d6=6;

eZf�Zg� eS� ��hU��SU� \ij !k��SU�T �U! ]lim ]l]m

#p��neY�n e !���"U��S�T�#��!��n��v�! ��#U��S� W tl T �U! lwiw ]mt

x#\wz�ngZ RUS"U��{z��US{yS�T{fx#e[\\w \ rUS"U�� \ wi[

O���P�Q���������� !� "!�R�S�TU�US!V����U� WU��rS ���YZ�[\]̂�̂]̂]_

:̀4:=(;(4+a7&( :̀4:=(;(4+b:=( c:'%( E86;5 C68+d6=6; C:M+d6=6;
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*+,-+.- */0120345-/40 678 9:;0/45<1=49 >?7@ >?>@

AB-CD*ECD *19F02G45H/I<5AI09F5DI5J09125A42F/I1K L? <1=49 ?M7M >@L

NA6MO-D.+ P4/G42FQO0F4/QR/I<Q,NA*S66M 6 T4/G42F 6 M7S

UI2FV=W5H=IX5CF0F19F1G95P0/0<4F4/9YCF0F4X1K45U0W5CE+5S6>Z5Z>Z>[

�������������� ��������������  �!"� #$%�& '%$�(%�%� '�)�(%�%�

*+,-+.- */0120345-/40 678 9:;0/45<1=49 >?7@ >?>@

JCN*.U>6U U4025J09125C=IT45R/I<5>6<5*.U \7S8 T4/G42F >7Z SM7M
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