
 

 

 

Memorandum 
To: Bassett Creek Watershed Management Commission 

From: Barr Engineering Co. 

Subject: Item 6C: Flood Control Project Long Term Maintenance and Replacement Evaluation  
BCWMC March 20, 2014 Meeting Agenda 

Date: March 12, 2014 

Project: 23270051.34 2014 

Flood Control Project Long Term Maintenance and 
Replacement Evaluation 
At their November 20, 2013 meeting, the Bassett Creek Watershed Management Commission (BCWMC) 
directed the BCWMC Engineer to evaluate the costs associated with long term maintenance and 
replacement needs for the Bassett Creek Flood Control Project, and to review historic documents and 
agreements for the flood control project. This memorandum summarizes the evaluation and outlines 
information that was included in historic documents related to the maintenance of the flood control 
project.  

The summaries are listed according to the descriptions outlined in the Engineer’s original scope: 

1. Estimated Cost to Replace the Flood Control Project 
2. Estimated Maintenance and Repair Costs for Flood Control Project 
3. Located and Reviewed Existing Agreements for the Flood Control Project 

Background 
The flood control project was built between 1981 and 1996 by the Corps of Engineers, the Minnesota 
Department of Transportation (MnDOT) and by the BCWMC with financial assistance from the Federal 
Water Resources Development Act, the State of Minnesota’s Flood Damage Reduction Act, Hennepin 
County and through assessments on watershed property owners. Figure 1 shows the location of the flood 
control project features. 

At their October and November 2013 meetings, the BCWMC discussed long term maintenance and 
eventual replacement of the flood control project components. During that discussion, the BCWMC 
expressed interest in developing a plan for the funding and scheduling of future maintenance and 
replacement of the flood control project, with the intent to incorporate this into the Watershed 
Management Plan update. The purpose of this memo is to 1) estimate replacement costs for the flood 
control project 2) summarize costs for annual maintenance, long-term maintenance, significant 
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rehabilitation, and replacement of the flood control project after reaching the design life for each 
structure, and 3) locate and review existing agreements for the flood control project. 

1. Estimated Cost to Replace the Bassett Creek Flood Control Project 
Figure 1 shows the location of the flood control project features. The cost to replace each feature of the 
flood control project was determined by updating the original construction cost using the Engineering 
News-Record (ENR) Construction Cost Index from the date of construction completion of each feature to  
the present (2014).  

The life expectancy of each feature of the flood control project was determined based on a review of the 
design and inspection files for each feature, and experience with similar flood control projects. The 
typical design life of the structures varies from 50 to 100 years. The design life was assumed to be 50 
years for this study. Since the individual flood control structures were constructed between the years of 
1979 to 1996, most of the features, conservatively, have about 20 to 30 years of performance remaining 
until significant rehabilitation or replacement is necessary. Table 1 summarizes the current replacement 
cost for the flood control project. 

2. Estimated Maintenance and Repair Costs for Flood Control Project 
The following sections explain cost estimating methodology for the flood control project. Estimates were 
not prepared for road crossings that were replaced as part of the flood control project since the current 
(2004) Watershed Management Plan requires that the city where the crossing is located is responsible for 
future maintenance and replacement. Table 2 summarizes the operation and maintenance costs at 1- and 
5-year intervals for the flood control project, as well as the costs associated with a major rehabilitation 
and replacement at the end of the structure’s design life. 

2.1 Flood Control Project Structures Upstream of Bassett Creek Tunnel 
The cost to operate and maintain project features at 1- and 5-year intervals was determined by updating 
original operations and maintenance costs using the ENR Construction Cost Index from the date of 
construction to present. Repairs included in the 1-year operation and maintenance period consist of: 

 inspection  

 sediment removal 

 erosion repair 

 riprap replacement 

 sod and vegetation replacement 

 miscellaneous maintenance items 

Repairs included as part of the 5-year operation and maintenance consist of the items included in the 1- 
year operation and maintenance with the addition of the following items; 

 joint repair 

 crack repair 

 structural concrete patching 
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 culvert scour 

 handrail replacement 

 riprap/gabion repair 

The cost to perform major rehabilitation of structures at the end of their design life was assumed to be 25 
percent of the 2014 replacement cost based on experience with similar project structures. Examples of 
major flood control structure rehabilitation include, but are not limited to, the following items: 

 partial demolition and replacement of structure 
o saw-cutting 
o shot-creting 
o dowling 
o concrete placement 
o invert repair 

 gate structure rehabilitation (Wisconsin Avenue structure) 
o replacing mechanical components 

However, several road crossing construction costs were provided as a lump sum cost, since individual 
construction costs for each feature were not available. To estimate individual construction costs for these 
lump sum projects, previous inspection notes and photos from each feature were reviewed and 
percentages of the lump sum costs were estimated by comparing feature size and constructability.  

2.2 Bassett Creek Tunnel 
Five-year inspections and operations and maintenance costs were estimated only for the double box 
conduit and inlet structure. Being relatively shallow and experiencing temperature extremes near the 
entrance of the double box conduit inlet structure, the double box portion of the tunnel may need more 
frequent maintenance than deeper sections of the Bassett Creek tunnels. 

For Bassett Creek tunnels Phases 1, 2, and 3, five-year operation and maintenance costs were estimated 
using costs for similar tunnel rehabilitation projects completed within the past 5 years. Repairs included 
in the 5-year operation and maintenance period for the tunnels consist of: 

 surficial joint repair 

 hairline crack repair 

 minor sediment removal 

 surficial concrete spall patching 

 exposed rebar repair 

Costs associated with a significant rehabilitation were determined similar to the 5-year operation and 
maintenance estimates, using similar tunnel rehabilitation projects completed within the last five years. 
Repairs included as part of significant rehabilitation for the Bassett Creek tunnels consist of the following 
items; 

 deep joint repair 



To: Bassett Creek Watershed Management Commission 
From: Barr Engineering Co. 
Subject: Item 6C: Flood Control Project Long Term Maintenance and Replacement Needs  

BCWMC March 20, 2014 Meeting Agenda 
Date: March 12, 2014 
Page: 4 
 
 

\\barr.com\projects\Mpls\23 MN\27\2327051\WorkFiles\Flood Control Project Maintenance and Replacement Plan\Flood control project 
documents\2014 Rehab-Replace Memo\Memo\6C_flood control memo ver4.docx 

 hole and fracture repair 

 structural concrete patching 

 major sediment removal 

 cementitious void fill behind tunnel liner 

Depending upon the condition of the tunnel, severity of the defects and construction cost to replace a 
structure, significant rehabilitation may be feasible to extend the design life of the structure rather than 
replacement. There may be instances where the severity of defects may be extensive enough to warrant 
total replacement of the structure and the maximum estimated budget amount may be referenced for that 
scenario. 

3. Located and Reviewed Existing Agreements for the Flood Control Project 
Historic documents, including construction agreements, meeting minutes and memoranda regarding 
maintenance of the flood control project features were reviewed to document the process that resulted in 
the maintenance policies outlined in the 2004 Watershed Management Plan.  

The agreements reviewed included: 

 Local Cooperative Agreement between the Department of the Army and the City of Minneapolis 
for Flood Protection, June 1986 

 Agreements between the City of Minneapolis and each of the eight other member cities of the 
Bassett Creek Watershed Commission to share in the cost of the flood control project, dated June 
or July 1986 

 Agreement between the State of Minnesota and the City of Minneapolis to construct the 2nd Street 
North tunnel, December 1977 

 Agreement between the State of Minnesota and the City of Minneapolis to construct the 3rd 
Avenue North Tunnel, May 1988 

The minutes reviewed included: 

 Commission meetings, 1999 through 2004 

 Policy Advisory Committee and Technical Advisory Committee meeting minutes, 2001 through 
2003 

The agreements indicate that the cities with flood control project features—Minneapolis, Golden Valley, 
Crystal and Plymouth—are responsible for maintenance of the flood control project features prior to the 
policies adopted by the BCWMC at a special meeting on November 13, 2001. The BCWMC decided that 
rather than return about one million dollars remaining after the construction of the flood control project, 
an Emergency Repair Fund and a Long Term Maintenance Fund would be implemented. The policies that 
were adopted by the BCWMC at the special 2001 meeting are outlined in Section 5.2.2.1 of the 2004 
Watershed Management Plan.  
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Conclusions 
Costs for replacement of the flood control project were updated using the original construction costs and 
ENR Construction Cost Indices. Since the design life of the structures vary from 50 to 100 years, no 
immediate replacement is warranted. The operation and maintenance costs at 1- and 5-year intervals for 
the flood control project, as well as the costs associated with a major rehabilitation or replacement at the 
end of the structure’s design life were estimated using recent similar project costs and updates from ENR 
Construction Cost Indices. The current policies relating to maintenance of the flood control project 
outlined in the 2004 Watershed Management Plan were developed by the BCWMC during preparation of 
the 2004 Watershed Management Plan and were adopted by the BCWMC in November 2001. 

 
 
Attachments: 
Figure 1 - Flood Control Feature Location 
Table 1 - Bassett Creek Flood Control Project Replacement Costs 
Table 2 - Summary of Annual/Periodic Operation and Maintenance Requirements & Costs  



� �

� �� �� �

� 	 ��
 ��� � � � � �
� �

� �

� � �

� �

� � �

� �

����

���� �� ��

��� �
� !

"

#$%
&'()

*+,

-./0

123 14�567 7

89 :
; <:

= =>

?@A @�BC

D E E

FGHI

JKLM
N LO

PQ RS

TUVWXY

Z[\ []^

_`ab

cdef

g�hij�k

lm no
p q

rstu

vwxy
z{ |

}~

���
�

��� �� �

����� �� ���� �

� � � �

���� ����

� � �
  ¡

¢ £ ¤ ¥ ¦ § ¨ ©
¤ ¤ ¦ ª

«¬ ®
¯

°±³²²´

µ¶· ¸

¹º» ¼

½¾¿ÀÁÂ

ÃÄÅÆ
ÇÆ ÈÉ

È

ÊËÌ
Ê ËÍ

ÎÏÐ
ÑÒ

ÓÔÕ
ÕÖ××ØÙÚÛ ÜÝ Þ

ß à á â à ã à

äåæ ç
èåç

é

êëì

íîïð

ñòóô

õö÷
øùú

ûüýþ

ÿ� � ÿ� �� � ÿ �� ��

�	

�

�

��� �� �� �� �

��
��

� �
�

� !"

#$%&(')&

*+,-

./
01

2

34 56 78

9:
;<

;=

>?
@A

B

CDE
FG

H

IJ
KK

L

MN
OP

Q
RST

U

VW XY

Z[ \] [ ^ \

_ `
a _ b

` b

cd
efg

hi

jk
l mn

ko

pq rs

tuvw xw yv z|
{ y tu

}~����������

���� ��
� �

� ��
� �

�� �� �� �� �� �

�� �� �

 ¡¢ £

¤ ¥ ¦ § ¨ ¥ ¤ ©

ª«¬ ®

¯°
±²

³ ±
´µ

¶·¸
¹¸

º¸

»¼
½¾

¿À
Á¼

Â Ã
ÄÅ

Ä

ÆÇ
È

É

ÊË
ËÌ

Í

ÎÏÐ Ñ

Ò Ó Ô ÕÖ× Ø ÙÚ ÛÜ × Ý Þß à

á(âãäå æ

çèé ê

ÂÃ
Âë

Á

ì í
î ï

ð ñ
ò

ó ôõ ó ö ÷

øù
úû

ü

ý þ
ÿ �

þ �
� �

�

�� �� 	


��
�

��

��
��

� �
��� �� �

� � � � � !" # $% &

'()*+ (

,- ./ 01 2 ,3 .4

56789 7

:;<
=>

?

@A @BC

DE F

GH
IJ

HK
LMN N

OP QR S

TVU*W 'X

YZ[]\^_

`abc bd efg

hi jk lmn

opqrts pu

v w x y
z

{|
} |

~
�

��
��

�

�� �� � �

�� �� �

�����

�� ��

�� �� �

� �� � �� �  ¡¢ £¤ ¥¦

§¨©ª¬«

®¯]°±²

³´µ¶· ¶

¸¹º »

¼ ½ ¾ ¿

À Á Â ÃÄ Å Æ

ÇÈÉ Ê

ËÌ
Í ÎÏ

ÐÑ
Ò ÓÔ

Õ

Ö ×
Ø Ù

Ú Û

Ü Ý Þ
Þ ß

à á
â

ã ä
å æ

çã è
é ê

ëì íî ì ïì ðñ òó ïì ôõ

ö÷ø ù

úûüýtþ ûÿ

� � �
� �

� � �
�

�	
 ���  �

���

������ ���

�� ��

� � ! " # $ "

%&' ' ()

*+ ,-

./ 01 234 5

6 7
8 9 :

:

;<=> <�?@

AB CD EF

GHIJ

K L M N O P
Q L R S T

UVW XY Z[ \

]^ _`a bc a

de
fg

hi
dj

k l m

no
p o

qr
st

uvw

xyz{�|} ~ y

������� �� �

��� �

�� ��� � �

�� ��� ��

���
��

��
�� 

¡¢ £¤ ¥¦ § £

¨©ª«

¬ ®  ¯°

±²³´µ·¶ ²

¸¹�º»¹¼

½¾¿ÀÁÂÃ

Ä Å
Æ Ç È

É

Ê Ë
Ì Í

Î Ï

ÐÑÒÓÔ Ó

ÕÖ×ØÙ ÚÛÜØÝ

Þßàáãâ

äåæ ç

èéêë é�è

ìíî ï

ð ñ ò ó

ô õ ö÷

ø ù ù ú
û úüýþÿ� þ��

� þ� ��þ ����

�	
	�	

�
�

��
�

�� � �������

�� ��� �

� �� �

 !" #

$%& '()

*+ , * -. / 01

23456

78�9:;<>
=? :

@AB CD CE A F CB G A

HIJ K

LM NO

PQRST SU VT Q

WX YZ [\ ] W^_ `^ ]a

bc d de f gh f ic g

jk
lm

n o
pq

rs
m

tu vw xu yz { v

|} ~� � ~� | � �

� ��� �� � �

� �
� �

�� �

�� ��

��
��

� �

������
����

 ¡ ¢£ ¤¥ ¦

§¨�© ©ª«¬

�®¯°± ®²³

´µ
¶·

¸¹º»¼�½¾�¿

ÀÁÂ ÁÃÄÅ Á

ÆÇ
ÈÉ

Ê Ç
Ë

Ì Í
ÎÏ

Ð

Ñ Ò Ó Ô Õ Ö
Ö ×

Ø Ù
Ú Ú Ù

Û ÜÝÞ ß

à á
â ã

â ä
å

æ�çèéê çëì

íî ïð íñ òó ô

õ ö ÷ ø

ùú�ûü ýú úþ

ÿ� �� ÿ �� ��

� �� �

	 

� �

 �

����
�

��� ��� �

�����

�  !
" #

$ "
% &

'()*+,-./

0123 456 178 9:

; <
= >

? @ A
= <

BCD E CF G

H I
J K L

H

MONPQ MOR

ST
UV

W X

Y Z
[ \

]^ _` ab c

d ef g h

ijkl jmn k op
q r

ps
tt

u v
q

wxy z{ x| }

~ �
� �

� �
�

����� � � �

���

��
��

�

�������� �

� �
� �

� �

��
 ¡

¢ £¤
¥

¦§ ¨© ª«¬ § ®¯° ±

²³´ ³µ¶· ´

¸¹º »¼ ½¾ ¿º À

Á Â
Ã Ä

Å

ÆÇ ÈÉÊ Ë È Æ

ÌÍ
Î Ï

Ð Ñ
ÒÓ

ÔÕ ÔÖ× Ø

ÙÚÛ
ÜÝ

Þ ÛÚ
Þ

ßà á â â

ãä åæç èé é ê

ëì íî ïð

ñ ò
óôõ

ñ

ö÷
øù

ú û
ù ü

ý

þ ÿ
��

�

� � �
� � �

� 	


 �
��

 � �
� �

�

�� � �� �� � ��

� �� �

� �
� �

 

! " #
# $ %

& '
&

()*+,-

./ 01 2
345768

9 : ; <
=

>?@ A >B BC

D E
FG

DH I

JKL7MNPOQ M

RS
TU

V S

WX YZ [\ ]^ _

`a `bdc b ` `e

fgh fdij j7g

kdlm lnop

qrs s tu v t

w x y w z { | { } ~ �

� �
� �

� �
� �

� �

��� ��� � ��� ��

� �
� �

� �

� � � �
�

��� �� � ��

  ¡
¢ ¡ £

¤¥ ¥¦ §¨© ª«¬ ¨ ¨ «

®¯°± °

²³´µ

¶ ·¸¹ ·º ·» ¼½ ¾¿ À ¼

ÁÂÃÃ ÂÄ

ÅÆÇ ÇÈ Å

É Ê Ë Ì ÍÎ Ï

Ð Ñ Ò Ó
Ô Õ Ö

×

ØÙÚÛ Ù7ÜÝdÞ Þßà Ý

áâ
ãâ

ä å æ
ç è

é ê

ë ì
ë í

î ï
ð

ñò
óó

ôõö
÷ ø

ù

ú û
üý þ

ÿ �
� �

� �
�

� �
� �

	 

�

�
�

���
� ��

��

������� �

�� ��  !

"#
$#

%&
'#

()*+ ),- - ./ *10 2

34 567 4 3

89:;< 8

=>
?@

A B

CDE EFGH EI

J K L M N

OP QR S

TU VWX YU U Z

[\
][

^_
`a

b b

c d
e f

d d
g

hi
jk

lm
no

pq rs

t1uvw u tyx x v

z{ |} ~� � { �� ������ ���
����� ���

� �
� �

� � � � � � � � �
� �

� �¡¡¢£¤¥¦

§¨ ©ª« ¬ ¨® ¯° ±

²³ ´µ ¶·¸ ¹º

»¼½ ¾

¿ À
Á Á

Â Ã
Ä Å

À

Æ Ç
È É

Ê Ç
Ë

ÌÍÎÏÐÒ
Ñ Ñ�Ó

ÔÕ Ö Ô× ØÙ Ú

ÛÜ Ý ÛÞß àá âã
ä å æ

æ ç

è é êë ì ì í

îï ðï ñòó

ôõ ö÷ ø

ùú�ûüýþ

ÿ� � ��

� �
� �

� �
� 	


 �
�

�������

�� ��

��
� �

� ��

�  !
" # $ %

&' () '* + +, - ( + ' ./0 1 '

234 5 6

789:;<=>?

@ A
B C

D E
F

GH I I GJ J K

LM NOP

QR QS T

UVWX YZ VW

[\]^_`abc

de fe gh f

i ijk

lmnop m

qrst rurv

wxyz wy{

| } ~ � �

�� � �� �� �

�����

� �� � � �

����������� ��

��� ��

� �
 ¡

¢ �
£

¤¥¦ §¨ ©ª

«¬
®

¯

°± ± ²³ ´± µ¶

· ¸
¹ º »

¼

½ ¾ ¿
¿ À Á

¾

ÂÃ ÄÅÆ Æ

ÇÈÉ ÊËÌ ÍÈÎÏ ÍÐÑ

Ò ÓÔ Õ Ö×

Ø Ù
Ú Û Ü

Ý

Þßà áâ ãä åæ çè

é ê ë ìí ê î
ï

ðñ
òóô

ð

õö÷ öøúù ûýüÿþ þ õø� ��� ø

� ��
�� 	




��  ���

� � �
� �

� �
� �

� �
��

��

� � 
! "

# $

%& ' '( )* +, *

-./0132 .4

5 6 7
8 9

: ;

< =
> ?

@ A
B C

D

E F G
H

I J
J K

LMNOPQR MSP

TU VW XYZ [\ T]

^_` `a _bc

d e f g h

i j
j k

l k
k m

n o p q
r s q t

u v
w w

x y
v z {

v |

}~ ���

� �� ��� �

�� �� � ��

��
��

���
��

� � � � � �
�

� � � �   ¡ ¢ £

¤¥¦ §¨
©ª«¬ ®¯ ®

°±² ³´ µ² ¶·

¸¹¹
º»

¼½¾ ¿À¾

ÁÂÄÃÅ ÁÆÇ3ÈÉÊË

ÌÍÎ ÍÏÐ

ÑÒÓÔÖÕ×

ØÙÚ Ù Û

ÜÝ3ÞÞßàáâãÖà

äå
æç

èé
êå

ë ì
íî

ïðñò ðóô ôõÖö ñø÷ù ð
úû

üý
þý

ûü
ýû

ÿý

� � �
� � �

��� 	
 ��

�� � ��

� �� �
� �

� � �

��� ��� � 

! " # $ %& '

()* +, -* ./

01234657

8 9
: ;

9 < =
= >

? :
= 9

@

AB CDE

FGH IJ

KL
MN

OP

Q R
S Q

T U
U V

WX YZ X [

\]^_`6a ]`bc

d e
f g

e h
i

jk lm n op l

qr s t uv w w x

y z
{| }

| ~
�

��
��

� �
��

��

�����

�� � � �

�� �� � �� �

���� ���� ��

�� ¡¢ �6£¥¤

¦ § ¨© §

ª « ¬  ®
¯ ¬ ° ±

²³6´µ¶·¸ ´¹

º»¼ ½¾ »¿

ÀÁÂÄÃÅ Á ÀÆ

ÇÈ6ÉÊËÌ É ÇÍ

Î Ï Ð
Ñ Ð Ò

ÓÔÕ ÕÖ×ÙØÚÛ

ÜÝ Þ ß à Üá â

ãäåæç åæ

è é
êë

ì í
î ï

ðñ òóô õ

ö÷ øù úû ü÷

ýþ ÿ ÿ� �þ þ� �
� � �

� � 	
� 


��
�

��
��

� �
�

� � � � �
�

����� �!
  "$#%& & �

'()*+, )+

-. / /0 123 3 /4

56
76

89
:;

<=
<

>?@ ABC D

E FG
H

I F
J

KL MN O O KP

Q R
S T

U R
V W

XYZ [\ X] [ X^

_` abc de

f g hi j k l
gi m h

n o pq r sq t

u v w
x y z

v w x
v {

|}~� ��

� �
� �

� �
�

� �
� �

� � �
�

� �
� �

�

��� � �� ��� �

� �
� �

� �

�   ¡
¢ £ ¤

¥ ¦ § ¨ ¦ ©

ª « ¬ 

® ¯
° ±

²

³ ´
µ ¶

· ¸
¹ ´

¶

º»¼
½¾

»¿ ¿

À Á
Â Ã

Ä Å Æ
Ã

ÇÈÉ ÊËÌÍ Ê

ÎÏÐÑÒÓÔÕ Ñ

Ö ×
Ø Ù

Ú Û Û
Ü

ÝÞßàá âäãå â!
æç

èéêë ìíî ï

ðò
ñóôõ ö

÷ ø ù ú û
ü ý þ

ÿ � �
� � �

� �

��� � �	 


�� � � �

� � � � �
� � � � ��

����� �� 

!" #$% &'( )

*+ ,- + .

/ 0 1 2 03 4

5 67 6 89 :

; < =
> ?

@ A B

C DEF GH I IJ

KLM NO PO QO RS QT O

UV W WX YZ [\ X

]^_ _ `a bc d ` ^e daf

g h i
j k l

m

no pq q

r st ru sv

w x y
z { |

}~� ��� ���

� � �
� �

� �
�

������� ��

� �
� �

� �
� �

� �

� �
  ¡

¢ £
¤

¥ ¦ § ¨
© ª «

« ¬

® ¯° ±²³ ¯ ¯´

µ¶· ¸¹ ¶º »¼

½ ¾
¿ À

Á Â
Ã

Ä Å
Æ Ç Å

È É

Ê Ë
Ì Í

Î Ï
Ð

ÑÒ Ó ÔÕ Ò Ö × Ø

Ù Ú
Û Ü

Ü Ý
Ú

Þ ß
à áâ

ã à

äåæ åçèêéë

ì ìí î

ïð ñòó ïôõ ö

÷øù ú

ûüý þ

ÿ�������� �

�� 	


���������

��
��

�

� �
� �

� �
� �

�  
! "

# $
% &

' (
"

)*+, *- *.

/0 12

34 56

78 9:

;< => ;? >

@A
BC

DE

FG HI

JK LMN K JO

PQ RS

TU VW

XY Z

[\
\]

^^

_` ab

cd ef d gd

hi
jk

lh

m n o p
q n m r

stu vw t

xy xz{ z x x|

}~ �

���� ���

� �� �

�� �

� �
� �

� �
� �

�

� � �
� �

��� ������ �

 ¡¢ ¢£¤¥¦§

¨©¨ª«

¬ ®¯

° °± ²

³´µ µ ¶· ¸¹ º ¶´ » º · ¼

½¾¿ÀÁÂÃ

Ä Å Æ

ÇÈÉ Ê

ËÌ ÍÌ ÎÏ

ÐÑ Ò ÒÓ Ô ÔÕ ÖÓ Ó ×

Ø Ù Ú Û Û

Ü Ý Þ ß
à ß á Ý

â ã ä
Ý

å æ
ç è

é ê
ëì í î î

ïðñ ò

óô õö ÷ø ùú õ õ ÷û

üýþ�ÿ���

� � � � � �

�	
 �� ��

���� � �

��� �

�� ��

� �
�  

!  

" " # $

%&
&%

'(
)* +

,-. /
01 23

4 5
6 7 8

4

9: ;< = >?

@AB C

DEF G

H I J KL I I M

NO PQ

RTSUWVXYZ

[\
]]

^

_`a ab c `de `f

gihjk gWl lnmpoqr r j

s t
t

uv
w x

wy
z

{|} ~� |

��
��

� �

��� �

� �� �

����� �� ��
��� �

�W��n��W���

� W¡¢£W¢¤¥¤

¦ § ¦
¨ ©

ª «
¬  ®

¯ ° « ±
² ³ ´

µ ¶ · ¸

¹º» ¼

½ ¾ ¿
¿ À Á

Â Ã
Ä Á

ÅÆÇÈ Æ Å

ÉÊË

ÌÍ
Î Ï

Ð Ï
Í Î

Ï Í
Ñ Ï

Ò Ó Ô
Õ Ö

× Ø
Ù

ÚÛÜ ÚÝÞß�
àáâ

ã ä
å æç

è é

ê ë
ì í

î í

ïð
ñò

óô

õö÷ ø

ùúû ü ý ù

þ ÿ �
� �

� �
� �

� �
� 	


 	

��
 �

��

����������

�� ��

����

 !
" 

!#

$%
&'(

' )
%*

+,
%

-./10213

45 67

89 :;

<= >?

@ A B C
D B E E

F

GH
IJK

L
M

N O P
Q R

S P O
S

TO PU

VWXYZ X[

\]^�_`�ab ]

cdefg

hi
jj

k

lmn o

p q r s t q p u

vw
xy

w z

{ |
} ~

� �
�

����� ��� � �

� �� �

������

� �� �

�� �� � �� �� �� �  ¡

¢£¤ ¥

¦§
¨©ª

« ¬


®¯ °± ² ®

³ ´
µ ¶

· ´

¸¹ º» ¼½¾ »

¿À�ÁÂ�ÃÄÅ

ÆÇ ÈÉ

Ê ËÌ Í

ÎÏÐ Ñ ÒÓ
ÔÕ

Ö

× Ø
Ù Ú

ÛÜÝ Þß

àáâ áãäå á

æçæ
èé

êì
ëí íîï�ðñ òï

ó ô
õ ö ÷

ö ø
ù ø

úûü ý

þÿ
� �

�� ��

� � � 	


�� ��

��
���

��
� �

� �
� �

� �
�

� � � � � �  ! " #
� � "

$%&'('

)*
+ ,

-

./0 1

2 3
4 5

2 6

78
9:

8;

<=>?@A BDC

EFG H

IJ
KI

J L

M N O
P

QR
S T

UT
RS

TR
VT

WXY Z

[ \ ]
^

_ ` a _ b c c `

defDghj
ikmlno g

pq rs

tu vw

xz
ym{|}~ y

��
�������D��

� � �
� �

� �

��
��

��

� �
� �

� � �
�

�� �� �

�  ¡¢ £¤ ¥ £

¦§¨ ©

ª « ¬ 

® ¯ ° ±

²³´ µ

¶·¸¹ · ¶

º »¼ ½ » ¾ ¿ À À Á Â ¿

ÃÄÅ Æ

ÇÈÉÉÊËÌÍÎ Ç

Ï Ð Ñ
Ò

ÓÔÕ ÖÕ ×Ø

ÙÚÛÜ ÙÝÜ Þßà
áâ

ã

äå æç èé ê äë æì

í î ï ð

ñ ñò ó

ôõ
ö÷

ö ø

ù ú
û ú

ü ý
þ ú

ÿ���� ��� ��

�	 
 �� �

� �� �� �

��� �

��
��

��� �� ��

� ! "

#$ %&

'(
)*

+,
(

-. /0

12 34

56
78

9:
;

<= >?

@ A B

CDE D CD

F F
G H

I J K L

MN OP

QR ST

UV WX V YV

Z [\

]^_`a ^

b c d e

f g h
i

j k l
m n

o l
k o

p q r s tu vw

xyz {

| }~ �

��
��

�

�� ��

� � � �

���������

�� ��

��������¡
 ¢ ���¢ �£�¤

¥¦ §¨

©ª« ¬

®
¯

° ±
²³

´µ

¶·¸¹º�»¼ ¸ ·

½ ¾ ¿ À

ÁÂ Ã

ÄÅ
Æ Ç

ÈÉÅ
Ê

Ë

Ì Í Î
Ï Ð

Í

ÑÒÔÓÕ

Ö ×Ø Ù

ÚÛ�ÜÝÞß

àá â

ãäå ãæ�ç ç ä

èé êë ì é èí

îïðî�ñ�òò ï

óôõ ö

÷øùúüû ý

þ ÿ �� � �
��� ���

	 
 �
� 
 

���
��

� �
��

��� � ��

�������!
 �"#!

$%

&'( )

*+,

- -. /

01 23 14 1

56 7 89 :; 6 <= >

?@A B

C�DEF EG

HIJKLM NOKP

Q R S T
U V V W

XYZ [

\]
^_

` ^
ab

cd e cf g

hij k

lmn o

p q
qr

s rt u v w

x y
z {

| } ~

������

��� �

����� ���

��
��

� �
��

��� ���� � ��

�  
¡ ¡

¢ £
¤ ¥

¦ �

§¨
©ª

«¬ ®

¯°± ² ³´
µ³¶

·

¸¹ º»¼ ½

¾¿À Á

Â Ã
Ä Å Ã

Â

Æ Ç
È É

Æ Ê
É

ËÌÍÎÌ Ë

ÏÐÑ Ò

ÓÔÕ Ö

× Ø ÙÚ Û

ÜÝ
ÞÝ

ß
àá

âã
ä ä

åææç�èéêëìí é éì

îï ð ñ

òóôõ�ö õ�÷ ôù
øûú ÷ òó

üýþ ÿ

��������� �

	 

��

 �

��
��

��

� � �
� � �

� �

��
��

�

� !"

#$
% &

'(
))

*

+ , - . / 0 1 , 2 3 4 5

6 7 8 9 : 7 ; <

=> ?@ A

B C D E

F G
H I

J G
K L

MNO P

Q RST UVWX YZ[

\ \] ^

_`a _b�c def f

g h
i i

j k
l m

n i o
n

pr
qstuv

q

wx�yz{

|}~���
����

� �
� �

� �
� �

�

� �
� �

� �

��� �

��
�� �

��� �

� �
  ¡ ¢

�£¤¥
£¦

§ ¨
©ª

«

¬ 
® ¯°

¯±
² ±

³ ´ µ ¶

·¸¹º» º¼½ » ¸

¾ ¿ À Á

ÂÃÄ Å

Æ ÇÈ É ÊËÌ

Í Î
ÏÐ

ÑÒ Ó
Î

ÔÕÖ ×

ØÙ
ÚÛ

Ü Ù

Ý Þ ß
Þ à

á â

ã ä å
æ ç ç

è

é�êë ìíî

ïðñ�ò

óôõ ö

÷øù úûü ý

þÿ��� �

�� �� �� ��

	
 ��  �� 
 �� �

�� ��� ��

�������� 

! " #
$ % "

& ' (
) * +

, -

. / 0
1

2 3
4 56

7

8 9 : ;

<=
> ?

@ A =
B C

DEF G

HIJ K

L LM N

O P
Q R

S

T UV UWX YV

Z[ \]^ ]_ [ `a b[

c cd e

f g
h i

jk
lm

no

p q r
s

tu
vw

xtyz{ |

}~��

� � � �
� � �

� �

��� �

�� � �� �� �� � � � �

��
��

��
��

��
�  

¡

¢£¤¥¦§¨

© ª
«¬

®¯ °

±²³ ³´

µ ¶ · ¸

¹º» ¼

½ ¾ ¿À

ÁÂÃ Ä

Å�ÆÇÈÉÆÊ

ËÌÍÎÏ

Ð Ñ Ò Ó

Ô Õ Ö Ô
× Ø

ÙÚ
ÛÜ

Ý

Þß
àá

â ã
äå

á

æçèé çê

ë ì í î î

ïðññ ðóòô
ððóõ

ö÷ ø ù ú û ø÷ û

ü ý þ ÿ ��� ÿ

����

�� 	


��
�

��
��

������

� �
� �

� �
� � �

 

!"#
$%"

$&

'( )* +, -. * /

012 3

4 5 6 7

8 9 :
: ;

< =
> =

? @
A B

C D
D E

FGHI

J J K L

MN OP

QR
ST

RU
VW

X

Y�Z[\]^_`

abc d

e f g h

ij ikl k i im

n o p

q rs

tu
vwx

yz
{

|}~� } |

��� �

� � � �
� � �

� � �
� � �

��� �

����� ���

� � � �

� � � �

��  �¡¢ £¤ ¤

¥ ¦ § ¨ © ª ¨ « ¦

¬ 
® ¯

°

±²³ ±´µ

¶ ·
¸ ¹

º ·

»¼½ ¾

¿ÀÁ Â

Ã Ä Å Ã ÆÇ
ÈÇ Ã É ÊË Ä

Ì Í Î Ï

ÐÑÒ Ó

ÔÕ
Ö×Ø

Ù Ú

Û ÛÜÝ

Þßà á

âãä å

æçè é

êëì�íî êïðñ

òó ôõ ö÷ øù ô ô öú

ûüþýÿ� ü ü��� �
� �

� �
	


� �

��� ���

� � ��

�� � �� �� � ��� � �

� �  

!#
"$%&(' $�"'

)*+ , )- ,

./0 1

234 35 678 9: :

;<= >

?@ABCDEF
G HIJ

KL
MN

OP

QR
STU

VWXY
Z[

Y\

]^_ `a b c d b e

fhgij�k glm

n o
pq

r n s
t u

v w
x y

z{
{ |

}~� �

��������

������ ����

���
��

�� �
�� �

��

� ���

��� �

 ¡ ¢ £¡ ¤¥¦ §
¨ ©

ª ¦ «
¬ 

® ¯
° ±

² ³

´µ¶· µ¸¹ ¶

º» ¼½

¾¿
À Á

Â

Ã ÃÄ Å

Æ Ç È É

ÊËË�ÌÍ

ÎÏ
ÐÑ

ÒÓ

Ô Õ
Ö ×

Ø Õ

Ù�ÚÛÜÝ

Þ ßàá

âãä(åæçèé

ê ë ì í

îïð
ñò

óôõö�÷ ôø

ù�úûüýþÿ������

� �
�	


� �

������

��
��

�

�� �� �� �

� �  !

"#$

%& '

() *+

, -
. /

0 -

12 34

56 78

9:; :< =>�?A@ B B

CDE F

GHI J

KLM N

OP Q

RST U

V W X Y Z
[\ W ] ^ _

`a b
` c

d d
e

fghij�kl hg

mno mprq s�t t

uvw x

yz
{ y |

z |

}~
�~

��
�~

� �� �

��� �

��� � ��

����A��� �

� � � �
� �

�� ��  

¡¢£¤ ¢ ¢¥

¦ § ¨ ©

ª « ¬ 

®¯
°°

±²²

³ ´ µ
¶

·¸ ¹º »¼ ½¸ ¾ ¿À Á

ÂÃ
ÄÅ

Æ

ÇÈ É Ê

ËÌÎÍÏÐ Ì ÌÑ

Ò Ó
Ô Õ

Ó Ó
Ö

×ØÙ Ú

ÛÜÝ Þß àá âÝ ã

äåæ ç

èé
êë

éì

íîï ð

ñò
óô

õò
ö ÷ ö

ø ù

ú ûüý

þ þ
ÿ �

���
��

��

�� � �	 


� �  �

������

��
��

�

������!
 "$#%&�

'�()*+ ,
( (-

./0123 354

6 7 8
9

:;< :=>

?@?
AB

CD
EF

DD
G

HIJ
KL

MM
N

O P Q R

S�TUVWX

YZ [

\$]^�_`ab

c d e
f g h i

jk5lmnop k�m

qr stu tv r wx yr

z{
|}

~�� � ���� � ��

�� ��� ���� �

��� �

��
��

��
��

��
�

����� 

¡¢£ ¤

¥¦§¨

© ª « ¬
 ª ©

®

¯ ° ±
² ³ °

´�µ¶·¶¸

¹�º»$¼½�¾¿À

ÁÃ
ÂÄ ÄÅÆÇ�ÈÉ

Ê Ë
ÌË

Í Î
Ï Ë

ÐÑ ÑÒÓ
Ò

ÔÕÖ ×Ø ÙÚ Û

ÜÝ
ÞÞ

ßàà

á�âãäå
â âæ

çèç
éê

ëìí îíï í

ð ñ
ò ó

ð ô
ó

õö
÷ø

ù

úû üý úþ ý

ÿ��� ��

�����	 �
�

��� � ��
�

���
���

��

� �
� �

�

� 
!"

#

$%&'()*

+,- .

/ 0
1 2

3 4
5 0

2

6 7 8
9 :

;
<=>

?@
?A

BA
??

C

DEFG H EIJ

KL
MN

O

PQRST QU

V W
XY

Z [
\

] ^
]_ `

a b c
d e

f c
b f

gh ij klm no

p q r s

tuv w

xy{z|}�~�

����� ��

��
��

��
��

���
�

� � �
�

��
� �

� �
� �

��
�

� � � �

� ¡{¢£¤¥¦

§¨© ª

« ¬ 
® ¯ °

± ¬ ² ³
´

µ¶ ¶
·¸

·

¹º» ¹¼ ½¾ ½ ¹¿À Áº

ÂÃÄÅ ÄÆÇ

ÈÉÊËÌ Ê

Í Î Ï Ð

ÑÒ
Ó Ô

Õ Ö×

Ø Ù Ú Û Ü Ý Þ

ßàá â

ãäå æ

çèé ê

ëìí î ëï î

ðñòóô

õö÷ ø

ùú ûü úý ú

þÿ�� ���

����	� �


� � 
� 

� 

�����

��
� �

���
�

�

� � �  
� ! � "

#$	%& $ $	'

()* +

,.-/01 ,

2 3 4 5 6 7 5 8

9:; <

=> ?@

A B C D

EFG H

IJ
KI

LMNOP Q

RS
TU

V W
RX

Y Z [
\

]^
__

`

abc d

efg h

ijkl	m jn

o p q r
o s s t

uvw x

yz{ |

}~ }��

��.� ����
��	�� �

� � � �

��
�

��

� �
� � �

� �

��� �

�  
¡ ¢

¢

£¤¥ ¦

§¨
©ª

©«
¬

® ¯

°±² ³

´µ¶·

¸¹ º»

¼½¾ ¿

À ÁÂ ÀÃÄ

© Å
ÆÇª

©

ÈÉÊ Ë

ÌÍ ÎÏ

ÐÑÒ Ò

Ó Ô ÕÖ

× Ø ×
Ù Ú

ÛÜÝ ÜÞß àÝ

áâã äåæ çè.é

êëì í
îï

ðñ
îòó

ôõö ÷

øùúû üû ý ùþ ÿ� ù

� � �

� � ��

�	 
�

����

��
��

���
��

�������� 

! "
# $

% ! &
' (

)* +,

- .
/ 0

12 3
4

5

67 89

: ; < = :
< > ? @

A�BCCD

E F
G HI

E

JK�LM�NOP

QRSTU Q

VW XY

Z[\]^_

` a b c

de�fg

hijk im
lnno�p j

qrst rv
uwxy

z{| }

~�
��

��
�

�� ��

�������

� � � �

�� ��

����� �

���� ��

 ¡ ¢£

¤¥ ¦ ¦ ¤§ § ¨

©ª« ¬

 ® ¯ °

± ± ² ³

´µ¶ ·

¸ ¹ º »

¼�½¾¿À�Á Á�Â

ÃÄÅ Æ

ÇÈ É Ê

ËÌ ÍÎ Ï ÐÑ Ò

ÓÔ ÕÖ ×

Ø Ù
Ú Û

Ü Ý
Þ Ù

ßà áâ

ã ä
å æ

ç è
é ê

ëì í

î ï
ð ñ

ò ó ô

õö ÷ø

ùúûü�ýþ

ÿ� � �

� � �
�

� � 	 	 
 �
�  �

� �
� �

�� ����

��
� �

� �
� �

 
!" #$

%&'(

) * + ,

-. /0

1 2
3 4

567
89

:;
<

=> ?@

AB CD

E F G
H

I J
K L M

N
O

P Q
R S

T

UV
WX

YZ
[\

]^_
`a

b _^
b

cd ef

g h
i j

k l

m n op

qrstuvw

xy z{

|}~�� ~

��� �

�� � �

��
��

��������

���� � �

��
��

��
� �

 ¡¢ £

¤¥
¦§¨

¥©
ª

« ¬
«

® ¯
° ±

² ³

´µ¶· ¶¸ ¶

¹º» ¼½¾¿

ÀÁ Â ÂÃ Ä

Å�ÆÇÈÉÊË

ÌÍÎÏ ÐÑ

ÒÓ ÔÕ

Ö× ×Ø ÙÛÚ Ú Ö

ÜÝÞß àá

â ã ä å

æçè é

êëì í

îï ðñ ï òï

óô
õö÷

ô ø
ù

úûü ý

þ ÿ
� �

� �
þ �

��
��

�	

 �

�

� � � �

��
��

�

�� ���

�� ��

� !"

#$%%&'(*)(

+, -.

/0*123456 27

89;:<=?> 9

@ A B C

DE FG

HIHJK

LMNO

PQ
R S

T

UV
WW

XYZ
[ \

]

^ _ ` a

bc de

fghi

j k
l m

n l
o o

p

q rs
tu

vwx wyz{ w

|}~� �� �};�� �}

� � � �
� � � �

� � �

�� �� � ��

��
��

� �

��� �

��  ¡

¢£¤ ¥

¦§¨©ª«;¬®¯°± ²

³´;µ¶ ´ ´;·

¸¹º »

¼½¾ ¿

ÀÁÂ Ã

ÄÅÆ

ÇÈ
ÉÊ

ËÌ
Í

ÎÏÐ
ÑÒ

Ó

Ô ÕÖ ×

Ø Ù
Ú Û

Ú Ü

ÝÞ
ß à

Þá
â ã

ä

åæçèéêë

ìíîïðñìò

óô
õö

ó÷ø

ùúû ü

ýþÿ�����

����
	


� �

��� ���� �

�� ��
��� �

�

���  

!"# $%& '(

) " ( ( $ ( *%& '(

+, -.+/ 01

23 456 57 389 :3

" ( ) !" ; ;<%& '(=> & $ (%& '(

?@A @B @C DEF @GH

I& > '( > )%& '(

!J > ! % (%& '(

KL M

ML M

NOP

Q Q

RS S

RS S

Q Q

K L M

ML M

NOP

TUVW XY V

Z [ \ \ ] ^ ^ _ ` ] ] a

b c d d e f fgh e e i

jkl mno lp qr no ps s t m mu l t t v

wxyz{ |} ~��� � �

"# > !�%& '(

$ ; > !� " ; ;<%& '(

?@A @B @C DEF @GH

># $ �I ; $< )

; % < !J $ $( %
� � � �

�� � � �

����������������������

�� �� �� ��

��  ¡ ¢£ � ¤ ¥ � ¡ ¦ � §   ¤ ¤ � ¡ ¡ ¨£ � � ©

�ª ¥ ¥« ¨ ¥¬ ¡ £ ¥ª £ ¥® � ¨ ¡

¯°± ²³ ´µ¶ ·¸¹ ¹ º»¼ ½¶ ¾¿ ¸ ¸¼ ¹ ¸

¸¹ À¹ Áµ ¿Â ¹ Á ´¹ · ¸ ³ ½ ½¼ Á À
Ã ¸Ä ¿Â ¹ Á ´¹ µ ´ Á Á¹ °

ÅÆ Æ Æ Æ ÅÆ Æ Æ ÇÆ Æ Æ ÈÉ É Ê

Ë
ÌÍÏ

Î

ÐÑÒ ÓÔ ÕÒ Ñ ÕÖ ×ØÚÙ ÓÔ ÕÛ ÜÔ ÝÒ Û ÜÞ ÓÛ Þ Ü Ø

ßà á áâ ãä á á ßå æ áç èé

êë ìí îï ðñ òó ô ôõ ìö

÷ø ùú ûü ýþ ÿ� �� þ ø � û û ý ú �

�� �� �	 
 
� � �� �  	 � �

� 
� � � � �� �� 
 � � � � 	 �� � � � � �� �� 

�� �� �� �� � ! !"# $ %& '() %*+ , & - ,. + /) ) *0 1

23 4 25 6 63 78 29 : 6; 7 4 2< 79= >

?@ AB CD E ?FG HI JF @ E EG K B

LMN OP QR ST UV VW X Y

Z[ \] ^ ^_ `a bc `d e bc f_ b f c g

h ij kl mn l op iq qr h s

tuv v wx y wz {u| }

~ {u z � } { } t� | w�

�� �� � ��� �� �� � � � � � ��

�� �� �� � � � �� � � ��

� ����
�� �

�  ¡
¢ £¤

£ ¥¦§¨
© ª©

« ¥¬� 
®¯  ¡

° ±
� �²

²¡±±
®� ¡

¡³ 
´  ² µ� ¶ ·¡�±²

� µ± ¸¹ � º© »»
© ¸¯³ µ¤ � µ� ¥¼ � º¶½±�

¾¿
§À ¶

±¶²
¶ÁÂ

¯ ¶¶
Ã² ¥¯³ µ¥

Ä ¡Ã
¦�±

©Å¾
Æ� »

Ç�¾¾
© »»

¿

²¹ Ä ¼ ·¼ Á¹ ° ¿ º¹ ³ ´µ °¹ µ ½µ ¸ ´ ·µ ´ ¸¹

¶ ¼ À¶ È ¿ ± É É ·³ Áµ ¸ ³ ° ½µ ¸ ´ ·µ ´ ¸¹È¹ ½µ ¾ ¸ ³ ³ º ¸ ³ ¿Ä ·¸ ³ ½ ½¼ Á À

À³ °Ä ¹ ÁÂ ¿ ° °¹ ± ·³ ´ Áµ ¸ ± · ° ´ ¾·³ Áµ ¸ ³ ° ½µ ¸ ´ ·µ ´ ¸¹

¾³ Ê · ´ °Â ¹ ¸ µ ¼ Á µ ´ Á Á¹ °

¾¿ ½ ½¹ µ µ · ¸¹ ¹ º ¯¿ ¸ º ¯³ ÁÄ

¹ Ä À¹ È ³ ³ Ä ¿ Â ¹ Á ´¹ ·³ Áµ ¸ ³ °½µ ¸ ´ ·µ ´ ¸¹ ¿ ÁÄ ¹ ² ¾ ¿ Á º ²¹ Áµ

jrv
Rectangle

jrv
Typewritten Text

jrv
Typewritten Text
Figure 1

jrv
Typewritten Text

jrv
Rectangle

jrv
Typewritten Text

jrv
Typewritten Text
Double Box Tunnel



Table 1 Bassett Creek Flood Control Project Replacement Costs 

Feature Location Constructed Partners Cost1,2 

Phase I Tunnel: 2nd Street Tunnel Minneapolis 1979 BCWMC  
Mn/DOT 
COE 

$12,000,000 
[$39,760,000] 

Golden Valley Flood Control Project 
Regent Avenue Crossing 
Noble A venue Crossing 
Highway 100 Control Structure 
32nd Avenue Crossing  
Brunswick Avenue Crossing 
34th Avenue Crossing  
Edgewood Ave Control Structure & 
Embankment  
Edgewood Avenue Storage Basin  
Georgia Avenue Crossing  
36th Avenue Crossing  
Hampshire Avenue Crossing  
Markwood Channel Improvements  
Floodproofing Five Homes  

Golden Valley  
Golden Valley 
Golden Valley  
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 
Crystal 

1981-1984 BCWMC 
COE 
City of Golden Valley 
City of Crystal 
 
 
 
 
 
 
 

$1,600,000 
 [$3,980,000] 

 
 
 
 
 
 
 
 

Douglas Drive Crossing Crystal 1987 BCWMC  
City of Crystal  
Hennepin County 

$100,000 
 [$220,000] 

Wisconsin Avenue Control Structure Golden Valley 1987 BCWMC  
Citv of Golden Valley  

$100,000 
 [$220,000] 

Highway 55 Control Structure Golden Valley 1987 BCWMC 
COE 
City of Minneapolis 
Mn/DNR 

$85,000 
 [$190,000] 

Plymouth Creek Fish Barrier Plymouth 1987 BCWMC  
City of Plymouth 
Hennepin County 
Mn/DNR 

$60,000 
 [$130,000] 

Phase 2 Tunnel: Third Ave. Tunnel Minneapolis 1990 
 

BCWMC 
COE 
City of Minneapolis 
Mn/DNR 
Mn/DOT 

$2,800,000 
 [$5,740,000] 

Phase 3 Tunnel: Box Culvert 
Double Box Culvert  
Channel Improvements 

Minneapolis 1992 BCWMC 
COE 
City of Minneapolis 
Mn/DNR 
Mn/DOT 

$13,400,000 
 [$26,360,000] 

Markwood /Edgewood Area Modifications 
Control Structure 
Edgewood Avenue Basin 
Markwood Channel Improvements 

Crystal 1992 BCWMC 
COE 
City of Crystal 
Mn/DNR 

$500,000 
 [$100,000] 

Westbrook Road Crossing Golden Valley 1993 BCWMC 
COE 
City of Golden Valley 
Mn/DNR 

$200,000 
 [$370,000] 

Golden Valley Country Club Control Structure Golden Valley 1994 BCWMC 
COE 
City of Golden Valley 
Mn/DNR 

$450,000 
 [$810,000] 

Bassett Creek Park Pond Crystal 1995 BCWMC 
COE 
City of Crystal 
Mn/DOT  
Mn/DNR 

$1,300,000 
 [$2,360,000] 

Medicine Lake Outlet Structure Plymouth 1996 BCWMC 
City of Plymouth 
Hennepin County 
Mn/DNR 

$100,000 
 [$180,000] 

1 Original Construction Costs 
2 [2014 dollars] 



Table 2
Summary of Annual/Periodic Operation and Maintenance Requirements & Costs
Bassett Creek Flood Control Project, MN

Minneapolis
A Tunnel

1 Phase 1 - Second Street Tunnel (Mn/DOT)    $439,100 $5,030,400 2029 $61,944,784

2 Phase 2 - 3rd Avenue Tunnel (BCWMC)    $150,900 $1,728,400 2040 $12,378,834

3 Phase 3 - Double Box Conduit and Inlet Structure $13,900 $524,600 $6,010,500 2042 $60,309,774

$13,900 $1,114,600 $12,769,300 $134,633,400

Golden Valley
B Golden Valley Country Club Embankment $1,500 $1,800 $1,800 $14,600 N.A 2031 N.A.

Golden Valley Country Club Control Structure $1,500 $1,800 $1,800 $14,600 $491,521 2044 $1,966,083

C Hwy 55 Control Structure $1,500 $1,800 $14,600 $115,295 2044 $461,180

D Wisconsin Avenue Control Structure $1,500 $1,800 $14,600 $108,547 2037 $434,189

E Road Crossings

1 Regent Avenue $700 (8) (8) $123,964 2031 $495,854

2 Noble Avenue $700 (8) (8) $123,964 2031 $495,854

3 Westbrook Road $700 (8) (8) $217,982 2043 $871,929

$8,100 $7,200 $3,600 $58,400 $1,181,272 $4,725,089

Crystal
F Edgewood Embankment and Control Structures $1,500 $1,800 $4,400 $14,600 $95,039 2031 $380,155

G Markwood Channel & Culverts $1,500 (8) (8) $61,982 2031 $247,927

H Hwy 100 Control Structure & BC Park Pond $1,500 $1,800 $1,800 $117,100 $975,180 2031 $3,900,720

I Road Crossings

1 32nd Avenue $700 (8) (8) $95,039 2031 $380,155

2 Brunswick Avenue $700 (8) (8) $95,039 2031 $380,155

3 34th Avenue $700 (8) (8) $95,039 2031 $380,155

4 Georgia Avenue $700 (8) (8) $78,510 2031 $314,041

5 36th/Hampshire Avenue $700 (8) (8) $157,021 2031 $628,082

6 Douglas Drive $700 (8) (8) $108,547 2037 $434,189

$8,800 $3,500 $6,100 $131,700 $1,761,395 $7,045,580

Plymouth
J Medicine Lake Outlet Structure $1,500 $1,800 $1,800 $115,879 2046 $463,515

K Plymouth Creek Fish Barrier $1,500 $1,800 $1,800 $64,142 2037 $256,566

$1,500 $1,800 $1,800 $180,020 $720,081

   Total Bassett Creek Flood Control Project Costs $18,400 $12,500 $11,500 $13,900 $1,304,700 $15,890,000 $147,120,000

(1) Inspection & report; Inspection at tunnel only includes inlet structure and approach channel 

(2) BCMWC Responsible for Maintenance. Work assumed to be performed by City and reimbursed by BCWMC.

(3) BCMWC Responsible for Maintenance. Work assumed to be performed by City and reimbursed by BCWMC.

(4) Five year inspection required for above-water portion of Bassett Creek Tunnel

(5) General Maintenance includes: sediment removal, erosion repair, riprap replacement, sod & vegetation and other misc. maintenance items.

Does not include gate at Wisconsin Ave. (Note: Bassett Creek Park Pond is assumed to be dredged every 10 years at cost of $230,000 assuming a type 1 material and $500,000 for a type 2 material that requires disposal in a landfill)

Lowering the middle pool (if approved by Corps, Coast Guard, DNR etc.) could decrease dewatering costs up to $45,000.

(6) Includes all items in 1-year and 5-year O &M repairs plus void fill in Minneapolis tunnels, partical structure demo and replacement, Wiscsonsin Avenue gate upgrades for construction costs in 2014.

 (assume one repair project per project feature in addition to 5-yr maintenance)

(7) Assumes a 50 year life of project

(8) Assumes City shall be responsible for maintenance of all road crossings and the Markwood channel modificatons and storm sewer components.

(9) Cost includes total replacement of structure at the end of design life assuming 3% inflation and construction technology, means, and methods remain as they are today (2014).

Minneapolis Subtotal:

Golden Valley Subtotal:

Crystal Subtotal:

Plymouth Subtotal:

March 12, 2014
          Annual Operation & Maintenance      Five Year Operation & Maintenance

Annual Inspection & 

Report (1)

Debris           

Removal (2)

Brushing  & Tree 

Removal (3)

Five-Year Inspection 

& Report (4)

General  
Maintenance & 

Repairs (5)

Estimated Year of 

Replacement (7)

Replacement            

of Structure (9)

End of Design Life
Significant 

Rehabilitation of 

Structure (6)
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