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INTRODUCTION 

 

Based upon the flood risk assessment and evaluation of mitigation measures performed for the 

Butte Creek Watershed Floodplain Management Plan (FMP), as well as input provided at the 

public meetings held as part of this process, it was determined a closer evaluation was required 

of the bridges on Butte Creek.  Input from the public included concerns about the hydraulic 

conveyance capacity of various bridges on Butte Creek and the excessive debris loading 

witnessed during high flow events. 

 

To address these concerns, the Butte Creek FMP Steering Committee recommended that Wood 

Rodgers Inc., perform hydraulic analyses and propose replacements for four bridges on Butte 

Creek that include:  Nelson Road Bridge, Midway Road Bridge, Southern Pacific Railroad 

Bridge, and Durham-Dayton Highway Bridge (Figure 1). 

 

BACKGROUND 

 

High flow events as recent as the 

1997 flood resulted in overtopping 

and damage to the bridges included 

in this analysis.  The bridges do not 

have clear-span configurations, but 

rather several smaller diameter piers 

with limited spans between them.  

This has led to significant damage 

to the bridges due to debris loading, 

as witnessed at the Durham-Dayton 

Highway Bridge in 1997.  The 

Federal Emergency Management Agency (FEMA) produced the effective Flood Insurance Study 

(FIS) in April 2000.  The FIS provided the basis for the 100-year flow rates used in this analysis.  

Additionally, the flow rate of 37,500 cfs measured during the 1997 flood event was considered 

as part of this analysis to evaluate the conveyance capacity of the proposed bridge replacements. 

 

Durham-Dayton Highway Bridge 
Debris loading and pier damage during the 1997 flood event 
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DATA AVAILABLE 

 

On November 16, 2004, Wood Rodgers met with Butte County staff including the Butte County 

Bridge Engineer to review available data and as-built drawings.  This was followed by a field-

reconnaissance to several Butte Creek bridges, including the four bridges for which this analysis 

was performed.  A photographic log was developed following the visit.  Additionally, several 

Caltrans and FEMA references were used to complete the analysis.  A list of the references and 

data include: 

 

1. Flood Insurance Study for Butte County, California and Incorporated Areas.  FEMA, 

April 20, 2000 (Attachment 1). 

 

2. Guidelines and Specifications for Study Contractors “FEMA 37,” FEMA, January 

1995 (Attachment 2). 

 

3. Caltrans, “Bridge Design Specifications – LFD Version,” April 2000 (Attachment 3). 

 

4. Caltrans “Comparative Bridge Costs,” January 2002 (Attachment 4). 

 

5. Caltrans “Seismic Design Criteria, Version 1.2,” December 2001 (Attachment 5). 

 

6. Caltrans Butte Creek bridge as-built drawings provided by Butte County on 

November 16, 2004. 

 

7. CCR, TITLE 23, Division 1, Chapter 1, Article 8, §128. Bridges. (10)(A). 

 

8. HEC-2 hydraulic models for the Butte County FIS performed in 1994 by Borcalli & 

Associates, Inc. 

 

9. Photographs of Butte Creek bridges at Nelson Road, Durham-Dayton Highway, 

Midway Road, and Southern Pacific Railroad during the 1997 flood, provided by 
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Mr. Raymond Cooper, Butte County Bridge Engineer, November 16, 2004 and 

January 10, 2005 

 

ASSUMPTIONS 

 

The following assumptions were made in performing the hydraulic analyses and design for the 

four bridges: 

 

• Freeboard requirements are governed by: 

 

FEMA 37 – Guidelines and Specifications for Study Contractors, Chapter 7. 

Evaluation of Levee Flood Control System: “Freeboard.  A minimum levee 

freeboard of 3 feet shall be necessary, with an additional 1 foot of freeboard within 

100 feet of either side of structures within the levee or wherever the flow is 

constricted, such as at bridges.  An additional 0.5 foot above this minimum is also 

required at the upstream end, tapering to the minimum at the downstream end of the 

levee.” 

 

CCR, TITLE 23, Division 1, Chapter 1, Article 8, §128. Bridges. (10)(A):  “The 

bottom members (soffit) of a proposed bridge must be at least three (3) feet above 

the design flood plane.  The required clearance may be reduced to two (2) feet on 

minor streams at sites where significant amounts of stream debris are unlikely.” 

 

• Following construction, an operation and maintenance program will be in place and 

that channel n-values can be kept within the values determined in the effective FIS. 

 

• Hydraulic bridge design was performed assuming that levees would be improved to 

have three feet of freeboard and certified. 
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ANALYSIS 

 

The HEC-2 hydraulic model prepared as part of the Butte Creek effective FIS was converted into 

the latest version “user friendly” HEC-RAS hydraulic model.  The following modifications were 

applied to the HEC-RAS model: 

 

• Channel bank stations were modified to reflect the actual top-of-bank at each cross-

section.  Levee and ineffective flow definitions were modified accordingly. 

 

• For bridge design purposes, it was assumed that all Butte Creek levee 

improvements would be implemented.  As such, all flow was modeled as contained 

within the levees. 

 

• Design capacity will be the 100-year flow rate provided in the FIS. 

 

• Where bridges are being replaced, the typical structural section is assumed to be 

type Cast-in-Place\Pre-Stressed (CIP/PS) concrete box.  This section type is among 

the most common used in California.  For this section type, bridge spans typically 

range between 100-150 feet.  To minimize the bridge deck thickness, standard pier 

spacing is assumed to be 100-feet.  For the SPRR Bridge, a steel I-Girder bridge is 

proposed with a pier spacing of approximately 100 feet. 

 

• Based upon Caltrans’ Bridge Design Specifications – LFD Version, the structure 

depth to span ratio is 0.04 for continuous span structures of this section type.  With 

piers spaced 100 feet apart, the bridge deck is assumed to be four feet thick. 

 

• Caltrans’ Seismic Design Criteria, Version 1.2, requires that every effort shall be 

made to limit the column cross-sectional dimensions to the depth of the 

superstructure.  As such, pier widths should be four feet. 
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Bridge pier protection methods could be adopted to protect the piers from damage due to debris 

loading and allow the debris to flow through the bridge.  These measures can be adopted for the 

existing or proposed bridges.  Examples of these products are the MOAB and the Bridgeshark 

from Debris Free, Inc.  The cost of these products and the installation were included in the cost 

estimates to show how the cost of such pier protection and debris control methods factor into the 

overall cost.  Following is a discussion of the analyses performed at each of the four bridges: 

 

Nelson Road 

 

At this location, Butte Creek is divided into two channel sections, which include the 

main reach and a bypass channel parallel to the creek.  Only the structure crossing the 

main channel was evaluated as part of this analysis.  The effective FIS model indicates 

that although the roadway is not overtopped at this location, the water surface at the 

upstream face of the bridge is less than 0.1 foot from overtopping the bridge deck.  The 

FIS model assumed that no debris impingement would be concurrent with the 100-year 

storm.  However, previous large storm events have routinely deposited large quantities 

of debris at the upstream face of the bridge (Figure 2), due in large part to the narrow 

pier spacing of the existing structure.  This would suggest that during the 100-year 

event flow would be obstructed and may exceed the capacity of the bridge and may 

result in overtopping the road and potentially flooding surrounding areas. 

 

During the 100-year flow event, both reaches flow full.  The two reaches become 

hydraulically separated between Station 12554 and Station 12285.  It was determined 

that the main reach of Butte Creek would convey approximately 23,000 cfs, while the 

bypass would convey approximately 11,900 cfs. 

 

Midway Road 

 
The crossing at Midway Road consists of two separate reaches, which include the main 

reach and a bypass channel north of the main reach.  During a 100-year flow event, 

both reaches flow full.  Under existing conditions, Midway Road is overtopped during 
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the 100-year flow event due to a depression in the road profile between the two bridges 

crossing the creek (Figure 3).  In this analysis, both bridges were replaced with a single 

bridge alternative that would span the two levees. 

 

Southern Pacific Railroad Crossing Upstream of Midway Road 

 

The Railroad crossing consists of two separate reaches, which include the main reach 

and a bypass channel west of the main reach.  During the 100-year flow event, both 

reaches flow full.  The railroad grade does not include a depression in its span similar 

to that of Midway Road.  Under these existing conditions, the railroad would 

potentially be overtopped during the 100-year event due to insufficient conveyance 

capacity and potential loss of conveyance due to significant debris loading (Figure 4).  

As part of this analysis, both bridges were replaced with a single bridge alternative that 

would span the two levees. 

 

Durham-Dayton Highway 

 

Although this crossing has adequate freeboard under the effective FIS, the existing pier 

configuration at this crossing has historically been susceptible to debris impingement 

during large storms (Figure 5).  The FIS model assumed that no debris impingement 

would be concurrent with the 100-year flow.  As such, the effective FIS may have 

overestimated the capacity of this structure during large storm events.  Therefore, an 

alternative bridge configuration was proposed with a pier configuration that would 

allow debris loads to pass under the bridge while causing negligible damage. 

 

RESULTS 

 

A comparison between the Effective FIS water surface profile and the proposed water surface 

profile is presented on Figure 6. 
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Nelson Road 

 

The FEMA FIS indicated that at the upstream face of Nelson Road., the 100-year 

WSEL would be at El. 113.94.  By replacing the existing bridge and implementing 

levee improvements and certification, as well as debris load control and bridge pier 

protection measures, the 100-year WSEL can be reduced to El. 112.59 (Figure 7).  At 

this design WSEL, the top of the bridge deck would be at El. 119.59, and the low chord 

would be at El. 115.59.  The low chord elevation would meet both the FEMA and 

Reclamation Board freeboard criteria.  With these bridge improvements implemented, 

debris impingement would be significantly reduced at this crossing.  Additionally, 

Nelson Road would no longer be subject to potential overtopping during a 100-year 

storm and the flow would be contained within the levees. 

 

Midway Road 

 

The FEMA FIS indicated that at the upstream face of Midway Road, the 100-year 

WSEL would be at El. 137.36.  By replacing the existing bridge and implementing 

levee improvements and certification, as well as debris load control and bridge pier 

protection measures, the 100-year WSEL can be reduced to El. 137.32 (Figure 8).  At 

this design WSEL, the top of the bridge deck would be at El. 144.32, and the low chord 

would be at El 140.32.  The low chord elevation would meet both the FEMA and 

Reclamation Board freeboard criteria.  These bridge improvements would raise the 

portion of Midway Road that is currently overtopped above the 100-year flood event 

WSEL.  Additionally, the revised pier configuration evaluated in this analysis would 

leave the bridge less subject to debris impingement.  Improvements to the levees at this 

location would ensure that the 100-year storm could be contained within the banks of 

the levees. 
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Southern Pacific Railroad 

 

The FEMA FIS indicated that at the upstream face of the Railroad, the 100-year WSEL 

would be at El. 140.62.  By replacing the existing bridges with a single bridge, as well 

as debris load control and bridge pier protection measures, the 100-year WSEL can be 

reduced to El. 137.79 (Figure 8).  At this design WSEL, the top of the bridge deck 

would be at El. 144.79, and the low chord would be at El. 140.79. This low chord 

elevation would meet both the FEMA and Reclamation Board freeboard criteria.  Once 

these bridge improvements are implemented, the railroad bridge would no longer be 

subject to overtopping during a 100-year storm and the amount of levee raising 

required upstream of the bridge would be reduced.  Additionally, the revised pier 

configuration evaluated in this analysis would leave the bridge less subject to debris 

impingement, which has historically proved to be a significant problem at this location. 

 

Durham-Dayton Highway 

 

Although this bridge crossing has adequate freeboard under existing conditions, the 

dense pier configuration leaves it susceptible to potential damage due to debris loading.  

The FEMA FIS assumed that no debris impingement would occur concurrently with a 

100-year storm and determined that at the upstream face of the Highway, the 100-year 

WSEL would be at El. 165.5.  By replacing the existing bridge and installing debris 

load control and bridge pier protection measures, the reduction in the 100-year WSEL 

would not be significant in this case (Figure 9).  The main benefit from the proposed 

configuration would be in the reducing the debris load and significantly reducing the 

potential for pier damage and loss of bridge functionality during high flow events. 

 

COST ESTIMATE 

 

According to the January 2002 Caltrans Comparative Bridge Costs, the cost range for bridge 

replacement using a CIP/PS box bridge is approximately $80-150/ft2 and $150-215 for a steel I-

Girder bridge for the Southern Pacific Railroad  The cost for removing a box girder structure is 
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approximately $15-20/ ft2.  The above cost/ ft2 estimates include cost for mobilization at 

10 percent and contingency at 25 percent. For a more conservative estimate and to account for 

adjustment to 2005 dollars, this cost estimate is based upon a total of $170/ft2 for the Nelson, 

Midway, and Durham-Dayton bridges (150/ft2 for construction and $20/ ft2 for removing the 

existing structure) and $235 for the SPRR bridge replacement ($215/ft2 for construction and $20/ 

ft2 for removing the existing structure).  The cost for replacement of the SPRR Bridge does not 

account for realignment of the Kinder-Morgan 8-inch-diameter petroleum pipeline. 

 

Additionally, debris control and bridge pier protection measures could be adopted for the 

existing or proposed bridges.  As previously mentioned, examples of these products are the 

MOAB and the Bridgeshark from Debris Free, Inc.  The cost of these products and the 

installation were included in the cost estimates to show how the cost of such pier protection and 

debris control methods factor into the overall cost estimate. 

 

Below is a summary of the cost estimate for protecting the existing bridges and piers, and the 

cost for replacing these bridges.  A more detailed cost estimate is included in the tables located at 

the end of this report. 

TABLE 1 
COST ESTIMATES 

Bridge 
Existing Bridge Pier 

Protection 
$ 

Bridge Replacement Cost 
Including Pier Protection 

$ 
Nelson Bridge 345,200 1,413,300 

Midway Bridge 189,300 5,816,300 

SPRR Bridge 365,300 4,847,300 

Durham-Dayton Bridge 460,800 2,225,700 
 



Biggs

Extension

Canal

Ham
lin

Sl
ou

gh

Cott
on

woo
d

Cree
k

Dr
y

Creek

PG&E
La

ter
al

Western

Li
ttl

e

CanalButt
e

C
re

ek

GLENN CO.

BUTTE CO.

M
ID

W
AY

R
O

A
D

 Z
Z

A
G

U
AS

 F
R

IA
S

 R
D

NELSON

RICHVALE

DURHAM
DAYTON

"!162

"!99

J:\Jobs\8230.001-Butte\Butte-OA\Civil\Docs\Watershed Research and Analyses\H&H Analyses\Bridge Analyses\Bridge Analysis Location Map.mxd

Flood Zone:
A-No Base Elevations Determined

AE-Base Flood Elevations Determined

AE-F-Floodway Areas In Zone AE
AH-Depths Of 1 To 3 Feet (Usually Ponding); Base Flood Elevations Determined

AO-Depths Of 1 To 3 Feet (Usually Sheet Flow) Average Depths Determined

D-Undetermined Flood Hazard

X-No Base Elevations Determined

XF-Area Of 500-Year Flood

SOURCES
Butte County Department of Development Services, 2003
California State University at Chico - 
Geographic Information Center, 2000
Federal Emergency Management Agency Q3 Flood Data, 2000

0 0.5 1 1.5 20.25
Miles

Nelson Road
Bridge

Midway Road
Bridge

Southern Pacific
Railroad Bridge

Durham-Dayton
Highway Bridge

BUTTE CREEK WATERSHED 
FLOODPLAIN MANAGEMENT PLAN

BRIDGE LOCATIONS

FIGURE 1



N
ELSO

N
 R

O
A

D
, D

O
W

N
STR

EA
M

 FA
C

E - 1997 FLO
O

D

100'-9"

A
B

U
T 1

Proposed bridge features include: 
1.  Pier spacing at approxim

ately 100'.
2.  A

 single pier (existing bridge has 28 piers).
3.  Installation of debris reduction and rem

oval m
echanism

.

N
ELSO

N
 R

O
A

D
 - N

O
V

EM
B

ER
 2004

LEG
EN

D        EFFEC
TIV

E 100-Y
EA

R
 W

SEL SH
O

W
N

 D
O

ES N
O

T A
C

C
O

U
N

T FO
R

 D
EB

R
IS IM

PIN
G

EM
EN

T (El. 113.94)
        100-Y

EA
R

 W
SEL W

ITH
 PR

O
PO

SED
 B

R
ID

G
E M

O
D

IFIC
A

TIO
N

 (El. 112.59)

100'-9"

4' (TY
P.)

PR
O

PO
SED

 B
R

ID
G

E R
EPLA

C
EM

EN
T

EX
ISTIN

G
 C

O
N

D
ITIO

N
S

N
ELSO

N
 R

O
A

D
, U

PSTR
EA

M
 FA

C
E - 1997 FLO

O
D

STO
N

E 
PR

O
TEC

TIO
N

1.5
1

ELEV
A

TIO
N

EX
ISTIN

G
 G

R
O

U
N

D

1" = 25'

B
EN

T 2

EL. 113.94

LO
W

 C
H

O
R

D
EL. 115.59

EL. 112.59

A
B

U
T 3

FIG
U

R
E 2

PR
E

L
IM

IN
A

R
Y

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

N
ELSO

N
 R

O
A

D
 B

R
ID

G
E

PR
O

PO
SED

 R
EPLA

C
EM

EN
T



EX
ISTIN

G
 G

R
O

U
N

D

800'

Proposed bridge features include: 
1. Pier spacing at approxim

ately 100'.
2.  Span length increased to 1000' (approxim

ate)
3.  8 piers (existing bridge has 84 piers).
4.  Installation of debris reduction and rem

oval m
echanism

.

98'-3"

1.5

A
B

U
T 1

STO
N

E 
PR

O
TEC

TIO
N

B
EN

T 2

1

M
ID

W
A

Y
 R

O
A

D
 - N

O
V

EM
B

ER
 2004

LEG
EN

D        EFFEC
TIV

E 100-Y
EA

R
 W

SEL SH
O

W
N

 D
O

ES N
O

T A
C

C
O

U
TN

T FO
R

 D
EB

R
IS IM

PIN
G

EM
EN

T (El. 137.36)
        100-Y

EA
R

 W
SEL W

ITH
 PR

O
PO

SED
 B

R
ID

G
E M

O
D

IFIC
A

TIO
N

 (El. 137.32)

EX
ISTIN

G
 C

O
N

D
ITIO

N
S

100' O
.C

. (TY
P.)

B
EN

T 6

M
ID

W
A

Y
 R

O
A

D
 - 1997 FLO

O
D

SO
U

TH
ER

N
 PA

C
IFIC

 R
A

ILR
O

A
D

 A
N

D

PR
O

PO
SED

 B
R

ID
G

E R
EPLA

C
EM

EN
T

B
EN

T 3

ELEV
A

TIO
N

4' (TY
P.)

B
EN

T 41" = 100'

B
EN

T 5

SO
U

TH
ER

N
 PA

C
IFIC

 R
A

ILR
O

A
D

 A
N

D
M

ID
W

A
Y

 R
O

A
D

 - 1997 FLO
O

D

87'-3"

B
EN

T 8
B

EN
T 7

LO
W

 C
H

O
R

D
EL. 140.32

EL. 137.32
EL. 137.36

B
EN

T 9
A

B
U

T 10

FIG
U

R
E 3

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

M
ID

W
A

Y R
O

A
D

 B
R

ID
G

E 
PR

O
PO

SED
 R

EPLA
C

EM
EN

T



STO
N

E 
PR

O
TEC

TIO
N

800'

Proposed bridge features include: 
1.  Pier spacing at approxim

ately 100'.
2.  Span length increased to 900' (approxim

ate)
3.  9 piers (existing bridge has 71 piers).
4.  Installation of debris reduction and rem

oval m
echanism

.

54'-3"

A
B

U
T 1

B
EN

T 2

1.5
1

SO
U

TH
ER

N
 PA

C
IFIC

 R
A

ILR
O

A
D

 - N
O

V
EM

B
ER

 2004

LEG
EN

D        EFFEC
TIV

E 100-Y
EA

R
 W

SEL SH
O

W
N

 D
O

ES N
O

T A
C

C
O

U
N

T FO
R

 D
EB

R
IS IM

PIN
G

EM
EN

T (El. 140.62)
        100-Y

EA
R

 W
SEL W

ITH
 PR

O
PO

SED
 B

R
ID

G
E M

O
D

IFIC
A

TIO
N

 (El. 137.79)

        

EX
ISTIN

G
 C

O
N

D
ITIO

N
S

B
EN

T 7

SO
U

TH
ER

N
 PA

C
IFIC

 R
A

ILR
O

A
D

 A
N

D
M

ID
W

A
Y

 R
O

A
D

 - 1997 FLO
O

D

PR
O

PO
SED

 B
R

ID
G

E R
EPLA

C
EM

EN
T

100' O
.C

. (TY
P.)

B
EN

T 5

EX
ISTIN

G
 G

R
O

U
N

D

B
EN

T 3
B

EN
T 4

ELEV
A

TIO
N

1" = 100'

4' (TY
P.)

B
EN

T 6

SO
U

TH
ER

N
 PA

C
IFIC

 R
A

ILR
O

A
D

 A
N

D
M

ID
W

A
Y

 R
O

A
D

 - 1997 FLO
O

D

60'-3"

B
EN

T 9
B

EN
T 8

EL. 137.79

LO
W

 C
H

O
R

D
EL. 140.79

EL. 140.62

B
EN

T 10
A

B
U

T 11

FIG
U

R
E 4

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

SO
U

TH
ER

N
 PA

C
IFIC

 
R

A
ILR

O
A

D
 B

R
ID

G
E 

PR
O

PO
SED

 R
EPLA

C
EM

EN
T



D
U

R
H

A
M

-D
A

Y
TO

N
 H

IG
H

W
A

Y
 - 1997 FLO

O
D

STO
N

E 
PR

O
TEC

TIO
N

67'-3"

Proposed bridge features include: 
1.  Pier spacing at approxim

ately 100'.
2.  3 piers (existing bridge has 55 piers).
3.  Installation of debris reduction and rem

oval m
echanism

.

A
B

U
T 1

1.5
1

D
U

R
H

A
M

-D
A

Y
TO

N
 H

IG
H

W
A

Y
 - N

O
V

EM
B

ER
 2004

LEG
EN

D        EFFEC
TIV

E 100-Y
EA

R
 W

SEL SH
O

W
N

 D
O

ES N
O

T A
C

C
O

U
N

T FO
R

 D
EB

R
IS IM

PIN
G

EM
EN

T (El. 165.50)
        100-Y

EA
R

 W
SEL W

ITH
 PR

O
PO

SED
 B

R
ID

G
E M

O
D

IFIC
A

TIO
N

 (El. 165.43)

EX
ISTIN

G
 G

R
O

U
N

D

100'

EX
ISTIN

G
 C

O
N

D
ITIO

N
S

D
U

R
H

A
M

-D
A

Y
TO

N
 H

IG
H

W
A

Y
 - 1997 FLO

O
D

PR
O

PO
SED

 B
R

ID
G

E R
EPLA

C
EM

EN
T

100'

4' (TY
P.)

B
EN

T 2

ELEV
A

TIO
N

1" = 40'

B
EN

T 3

70'-3"

LO
W

 C
H

O
R

D
EL. 168.43

B
EN

T 4

EL. 165.43

A
B

U
T 5

EL. 165.50

FIG
U

R
E 5

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

D
U

R
H

A
M

-D
A

YTO
N

 H
IG

H
W

A
Y 

B
R

ID
G

E PR
O

PO
SED

 
R

EPLA
C

M
EN

T



80
0

AGUAS FRIAS ROAD

100

120

140

220

ELEVATION (FT)

160

180

200

240

DURNELL ROAD

MIDWAY ROAD
SOUTHERN PACIFIC RAILROAD

10000
20000

40000

D
ISTA

N
C

E (FT)

30000
50000

NELSON ROAD

FIG
U

R
E 6

B
U

TTE C
R

EEK
 

W
A

TER
 SU

R
FA

C
E PR

O
FILES

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

PR
O

PO
SED

 100-Y
EA

R
 W

SEL

DURHAM-DAYTON HIGHWAY

PR
O

PO
SED

 TO
P O

F LEV
EE

EX
ISTIN

G
 TO

P O
F LEFT B

A
N

K
EX

ISTIN
G

 TO
P O

F R
IG

H
T B

A
N

K

C
H

A
N

N
EL IN

V
ER

T
EFFEC

TIV
E 100-Y

EA
R

 W
SEL

LEG
EN

D



80
0

90

R.S. 10935

100

110

150

ELEVATION (FT)

120

130

140

160

1000
2000

4000

D
ISTA

N
C

E (FT)

3000
5000

R.S. 12285

R.S. 12526

R.S. 12615
R.S. 12540

R.S. 14776

B
U

TTE C
R

EEK
W

A
TER

 SU
R

FA
C

E PR
O

FILES 
A

T N
ELSO

N
 R

O
A

D
 B

R
ID

G
E

FIG
U

R
E 7

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

NELSON ROAD

PR
O

PO
SED

 100-Y
EA

R
 W

SEL
PR

O
PO

SED
 TO

P O
F LEV

EE

EX
ISTIN

G
 TO

P O
F LEFT B

A
N

K
EX

ISTIN
G

 TO
P O

F R
IG

H
T B

A
N

K

EFFEC
TIV

E 100-Y
EA

R
 W

SEL
C

H
A

N
N

EL IN
V

ER
T

LEG
EN

D



80
0

90

R.S. 10935

R.S. 34509

100

110

150

ELEVATION (FT)

120

130

140

160

R.S. 36422

R.S. 37328

R.S. 37792

R.S. 39500

1000
2000

4000

D
ISTA

N
C

E (FT)

3000
5000

R.S. 37560

R.S. 37633

B
U

TTE C
R

EEK
 W

A
TER

 SU
R

FA
C

E PR
O

FILE A
T 

M
ID

W
A

Y R
O

A
D

 A
N

D
 SO

U
TH

ER
N

 
PA

C
IFIC

 R
A

ILR
O

A
D

 B
R

ID
G

ES

FIG
U

R
E 8

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

MIDWAY ROAD
SOUTHERN PACIFIC RR

PR
O

PO
SED

 100-Y
EA

R
 W

SEL

EX
ISTIN

G
 TO

P O
F R

IG
H

T B
A

N
K

EX
ISTIN

G
 TO

P O
F LEFT B

A
N

K

PR
O

PO
SED

 TO
P O

F LEV
EE

C
H

A
N

N
EL IN

V
ER

T
EFFEC

TIV
E 100-Y

EA
R

 W
SEL

LEG
EN

D



120
0

130

140

150

190

ELEVATION (FT)

160

170

180

200

1000
2000

4000

D
ISTA

N
C

E (FT)

3000
5000

R.S. 51354

R.S. 53959

R.S. 53649
R.S. 53759
R.S. 53779

R.S. 55504

B
U

TTE C
R

EEK
 -  W

A
TER

 
SU

R
FA

C
E PR

O
FILES A

T 
D

U
R

H
A

M
-D

A
YTO

N
 H

IG
H

W
A

Y 
B

R
ID

G
E

FIG
U

R
E 9

B
U

TTE
 C

R
E

E
K

 W
ATERSH

ED
F

LO
O

D
PLA

IN
 M

A
N

A
G

EM
EN

T PLAN

PR
E

L
IM

IN
A

R
Y

DURHAM-DAYTON HIGHWAY

PR
O

PO
SED

 100-Y
EA

R
 W

SEL

EX
ISTIN

G
 TO

P O
F R

IG
H

T B
A

N
K

EX
ISTIN

G
 TO

P O
F LEFT B

A
N

K

PR
O

PO
SED

 TO
P O

F LEV
EE

C
H

A
N

N
EL IN

V
ER

T
EFFEC

TIV
E 100-Y

EA
R

 W
SEL

LEG
EN

D



TABLE 1

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

 RETROFIT FOR EXISTING BRIDGES 
PRELIMINARY COST ESTIMATE SUMMARY1

Item Unit Unit Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 0 0 0 0 0 0 0 0 0 0
Removal/Demolition of Existing Bridge sf 20 0 0 0 0 0 0 0 0 0 0
Estimated Uninstalled Cost of Bridgesharks/MOABs ls n/a 1 243,000 1 122,500 1 283,500 1 317,500 4 966,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800 1 21,800 1 21,800 1 21,800 4 87,200
Additional Piles ea 7,500 7 52,500 6 45,000 8 60,000 10 75,000 31 232,500
Bracket for model 10 Bridgeshark ea 4,650 6 27,900 0 0 0 0 10 46,500 16 74,400
Temporary Bridge sf 120 0 0 0 0 0 0 0 0 0 0
Flagman/Railroad Force ea 100,000 0 0 0 0 0 0 0 0 0 0
Shoefly shift 100,000 0 0 0 0 0 0 0 0 0 0

Total 345,200 189,300 365,300 460,800 1,360,600

1Costs include Mobilization and Contingency

TotalNelson Road Bridge Midway Road Bridge Southern Pacific Railroad Bridge Dayton-Durham Highway Bridge

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 1A

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

  RETROFIT FOR EXISTING BRIDGE AT NELSON ROAD
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 0 0
Removal/Demolition of Existing Bridge sf 20 0 0
Estimated Uninstalled Cost of Bridgesharks/MOABs, 
Includes:                                                                                           
6 Bridgeshark Pile Applications                                                       
6 Bridgeshark Model 10 pier attachments                                                                                                             
2 MOAB Pile Applications                                                   
8 Plastic Piles 55' x 13.25" OD                                                 
6 Model 10 Brackets ls 243,000 1 243,000
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 7 52,500
Bracket for model 10 Bridgeshark ea 4,650 6 27,900
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 345,200

Nelson Road - Existing

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 1B

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

  RETROFIT FOR EXISTING BRIDGE AT MIDWAY ROAD
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 0 0
Removal/Demolition of Existing Bridge sf 20 0 0
Estimated Uninstalled Cost of Bridgesharks/MOABs                                                                     
Includes:                                                                                         
7 Bridgeshark Pile Applications                                                             
7 Plastic piles 55' x 13.25" OD ls 122,500 1 122,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 6 45,000
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 189,300

Midway Road - Existing

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 1C

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

RETROFIT FOR EXISTING BRIDGE AT SOUTHERN PACIFIC RAILROAD
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 0 0
Removal/Demolition of Existing Bridge sf 20 0 0
Estimated Uninstalled Cost of 
Bridgesharks/MOABs                                                                     
Includes:                                                                                         
7 MOAB Pile Applications                                                             
7 Plastic piles 55' x 13.25" OD ls 283,500 1 283,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 8 60,000
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 365,300

Southern Pacific Railroad - Existing

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 1D

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

RETROFIT FOR EXISTING BRIDGE AT DURHAM-DAYTON HIGHWAY
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 0 0
Removal/Demolition of Existing Bridge sf 20 0 0
Estimated Uninstalled Cost of Bridgesharks/MOABs                                                                     
Includes:                                                                                         
11 Bridgeshark Pile Applications                                                  
10 Bridgeshark Model 10 Pier Attachements                             
11 Plastic Piles 55' x 13.25" OD                                                  
10 Model 10 Brackets              

ls 317,500 1 317,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 10 75,000
Bracket for model 10 Bridgeshark ea 4,650 10 46,500
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 460,800

Southern Pacific Railroad - Proposed

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 2

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

BRIDGE REPLACEMENT
PRELIMINARY COST ESTIMATE SUMMARY 1

Item Unit Unit Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 8,000 1,200,000 33,100 4,965,000 0 0 12,320 1,848,000 53,420 8,013,000
Structural Steel I-Girder sf 215 0 0 0 0 12,000 2,580,000 0 0 12,000 2,580,000
Removal/Demolition of Existing Bridge sf 20 8,000 160,000 14,230 284,600 12,000 240,000 12,320 246,400 46,550 931,000
Estimated Uninstalled Cost of Bridgesharks/MOABs ls n/a 1 31,500 1 122,500 1 220,500 1 94,500 4 469,000
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800 1 21,800 1 21,800 1 21,800 4 87,200
Additional Piles ea 7,500 0 0 6 45,000 6 45,000 2 15,000 14 105,000
Bracket for model 10 Bridgeshark ea 4,650 0 0 0 0 0 0 0 0 0 0
Temporary Bridge sf 120 0 0 0 0 12,000 1,440,000 0 0 12,000 1,440,000
Flagman/Railroad Force ea 100,000 0 0 0 0 1 100,000 0 0 1 100,000
Shoefly shift 100,000 0 0 0 0 2 200,000 0 0 0 200,000

Total 1,413,300 5,438,900 4,847,300 2,225,700 13,625,200

1Costs include Mobilization and Contingency.

3Existing Midway Road crossing consists of two bridges.  Proposed crossing will consist of a single span between the levees on either side of Butte Creek.

2Cost for removal of existing bridge and construction of new bridge is estimated using Caltrans "Bridge Design Specifications," January 2002, at $110/ft2 for a new bridge and $20/ft2 for removal of existing bridge.  Surface area for proposed bridge is 
calculated as follows:  Bridge surface area = bridge length * ((2 lanes * 12') + (2 shoulders * 4 feet)).  Example:  for proposed Nelson Bridge, surface area = 250*((2*12)+(2*4)) = 8000 ft2.

4Assuming removal and replacement of a single 12-foot rail approximately 1000 feet long.  Cost for removal of existing bridge and construction of new bridge is estimated using Caltrans "Bridge Design Specifications," January 2002, at $215/ft2 for a new 
bridge and $20/ft2 for removal of existing bridge.  The cost for replacement of the SPRR bridge may be higher once the cost for transfer of the Kinder-Morgan petroleum pipeline is included.

TotalNelson Road Bridge2 Midway Road Bridge2,3 Southern Pacific Railroad Bridge4 Dayton-Durham Highway Bridge2

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 2A

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

BRIDGE MODIFICATIONS AT NELSON ROAD
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 8,000 1,200,000
Removal/Demolition of Existing Bridge sf 20 8,000 160,000
Estimated Uninstalled Cost of Bridgesharks/MOABs, 
Includes:                                                                                                                                                                                                        
1 MOAB Pile Application                                                   
1 Plastic Piles 55' x 13.25" OD ls 31,500 1 31,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 0 0
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 1,413,300

Nelson Road - Proposed Bridge

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 2B

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

BRIDGE MODIFICATIONS AT MIDWAY ROAD 
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 33,100 4,965,000
Removal/Demolition of Existing Bridge sf 20 14,230 284,600
Estimated Uninstalled Cost of Bridgesharks/MOABs                                                                     
Includes:                                                                                         
7 Bridgeshark Pile Applications                                                             
7 Plastic piles 55' x 13.25" OD ls 122,500 1 122,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 6 45,000
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 5,438,900

Midway Road - Improved

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 2C

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

 BRIDGE MODIFICATIONS AT SOUTHERN PACIFIC RAILROAD
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Structural Steel I-Girder sf 215 12,000 2,580,000
Removal/Demolition of Existing Bridge sf 20 12,000 240,000
Estimated Uninstalled Cost of 
Bridgesharks/MOABs                                                                     
Includes:                                                                                         
7 MOAB Pile Applications                                                             
7 Plastic piles 55' x 13.25" OD ls 220,500 1 220,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 6 45,000
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 12,000 1,440,000
Flagman/Railroad Force ea 100,000 1 100,000
Shoefly shift 100,000 2 200,000

Total 4,847,300

Southern Pacific Railroad - Proposed

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



TABLE 2D

BUTTE CREEK WATERSHED FLOODPLAIN MANAGEMENT PLAN

BRIDGE MODIFICATIONS AT DURHAM-DAYTON HIGHWAY
PRELIMINARY COST ESTIMATE SUMMARY

Item Unit Unit Cost, $ Quantity Total Cost, $

Box Girder CIP/PS Bridge Deck sf 150 12,320 1,848,000
Removal/Demolition of Existing Bridge sf 20 12,320 246,400
Estimated Uninstalled Cost of 
Bridgesharks/MOABs                                                                     
Includes:                                                                                         
3 MOAB Pile Applications                                                             
3 Plastic piles 55' x 13.25" OD ls 94,500 1 94,500
Drive first 40-foot x 12" pile (Initial mob.) ea 21,800 1 21,800
Additional Piles ea 7,500 2 15,000
Bracket for model 10 Bridgeshark ea 4,650 0 0
Temporary Bridge sf 120 0 0
Flagman/Railroad Force ea 100,000 0 0
Shoefly shift 100,000 0 0

Total 2,225,700

Southern Pacific Railroad - Proposed

Butte Creek Watershed Floodplain Management Plan
Cost_Estimate.xls

Wood Rodgers, Inc.
2/11/2005



Item Unit Unit Cost, $
Box Girder CIP/PS Bridge Deck sf 150
Removal/Demolition of Existing Bridge sf 20
Bridgeshark/MOAB Installation ls attached
Drive first 40-foot x 12" pile (Initial mob.) ea 21800
Additional Piles ea 7500
Bracket for model 10 Bridgeshark ea 4650
Temporary Bridge sf 170
Flagman/Railroad Force ea 100000
Shoefly shift 100000



Source
Caltrans "Bridge Design Specifications", January 2002 and Raymond Cooper - Butte County Bridge Engineer
Caltrans "Bridge Design Specifications", January 2002 and Raymond Cooper - Butte County Bridge Engineer
Estimate received from Debris Free, Inc.
Estimate received from Edward Kraemer and Sons, Inc.
Estimate received from Edward Kraemer and Sons, Inc.
Estimate received from Edward Kraemer and Sons, Inc.
Caltrans "Bridge Design Specifications", April 2000 and Raymond Cooper - Butte County Bridge Engineer
RS Means
RS Means



















Appendix H - Attachment 6: Proposed Pier Protection Systems and Cost Estimate 
 

Page 1 of 12 

Debris Free, Inc. 
Bridge systems 
Ojai, California  
 
 

Estimated Systems and Costs 
 
Existing Conditions                                                               Proposed Conditions  
 
Nelson Road Bridge                                                                Nelson Road Bridge 
 
6 Bridgeshark Pile Applications                                            1 MOAB Pile Application  
 
6 Bridgeshark Model 10 pier attachments                             1 Plastic Pile 55’x 13.25” OD 
 
2 MOAB Pile Applications                                                      
 
8 Plastic Piles 55’x 13.25” OD                                                 
 
6 Model 10 brackets 
 
Uninstalled price = $ 243,000                                                Uninstalled price =  $31,500 
 
Midway Road Bridge                                                               Midway Road Bridge 
 
7 Bridgeshark Pile Applications                                         7 Bridgeshark Pile Applications 
 
7 Plastic piles 55’ x13.25” OD                                             7 Plastic piles 55’x 13.25” OD 
 
Uninstalled price = $ 122,500                                              Uninstalled price = $ 122,500 
 
    
Southern Pacific Railroad Bridge                              Southern Pacific Railroad Bridge 
 
9 MOAB Pile Applications                                                  7 MOAB Pile Applications 
 
9 Plastic Piles 55’ x 13.25” OD                                           7 Plastic Piles 55’ x 13.25” OD 
 
Uninstalled Price = $ 283,500                                              Uninstalled Price = $ 220,500 
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Durham/Dayton Road Bridge                                        Durham/Dayton Road Bridge  
 
11 Bridgeshark Pile Applications                                      3 MOAB Pile Applications  
 
10 Bridgeshark Model 10 Pier Attachments                      3 Plastic Piles 55’ x 13.25” OD 
 
11 Plastic Piles 55’ x 13.25” OD 
 
10 Model 10 Brackets 
 
Uninstalled Price = $ 317,500                                          Uninstalled Price = $ 94,500   
 
 
    The above systems and prices include consultation engineering fees, pile stabilizer 
brackets and shipping to a pre determined site. Installation of piles and Model 10 brackets 
will be provided at an additional cost by our Certified Approved Contractor, Ed Kraemer 
and Sons. All debris shall be removed prior to the installations by the governing agencies. 
 
Thank you for allowing us to prepare this estimate, 
 
Mike Collier, President 
 
Debris Free Inc.                         
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January 25, 2005 

           
 
 
Debris Free, Inc. 
1694 South Rice Road 
Ojai, California 93023 
 
Attention: Mr. Mike Collier 
 
Reference: Pile Installation & Bracket Installation 
 
Subject: Cost Proposal for Installation at Four Locations – Chico, California 
 
Gentlemen: 
 
Edward Kraemer & Sons, Inc. is pleased to provide labor, material, and equipment necessary to 
drive one steel pile for the installation of one Moab Bridge Shark deflectors at four separate 
locations.  We offer the following proposal per bridge location: 
 
Nelson Bridge – Butte River: 
 
Initial Mobilization including furnish & drive one 40 foot x 12” pile  $21,800.00 
Each additional pile at this location (potentially 5 addt’l.)   $  7,500.00 
Installation of one Bracket for model 10 Bridgeshark    $  4,650.00 
 
Midway Bridge – Butte River: 
 
Initial Mobilization including furnish & drive one 40 foot x 12” pile  $21,800.00 
Each additional pile at this location (potentially 6 addt’l.)   $  7,500.00 
Installation of one Bracket for model 10 Bridgeshark                $  4,650.00 
 
S.P. Railroad Bridge – Butte River: 
 
Initial Mobilization including furnish & drive one 40 foot x 12” pile  $21,800.00 
Each additional pile at this location (potentially 8 addt’l.)   $  7,500.00 
Installation of one Bracket for model 10 Bridgeshark                $  4,650.00 
 
Durham/Dayton Road Bridge – Butte River: 
 
Initial Mobilization including furnish & drive one 40 foot x 12” pile  $21,800.00 
Each additional pile at this location (potentially 10 addt’l.)   $  7,500.00 
Installation of one Bracket for model 10 Bridgeshark                $  4,650.00 
 

    EDWARD 
      KRAEMER 
      & SONS, 
      INC. 
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We include the following in our proposal: 
Initial mobilization of truck crane and pile driving equipment to each location. 
Furnishing of one 12 inch by .375 wall pipe 40 foot length, uncoated black pipe. 
Installation of the pipe pile including installing the Moab bridgeshark. 
Installation of the bracket for the bridgeshark. 
Insurance including workman’s compensation 
 
We exclude the following: 
Traffic control, Permits, Survey 
Removal of subsurface obstructions. 
Railroad Insurance. 
Diversion of water. 
 
The installation of piles for the S.P. railroad bridge is based on accessing the railroad bridge from 
either side of the structure on top of the railroad tracks and ballast.  All coordination with the 
railroad including permits, flagging, temporary road access to the tracks is excluded from our 
pricing. 
 
We anticipate using a 50 –65 ton truck crane for the pile installation and accessing the installation 
from the deck of the bridges. It is assumed that the bridges will withstand this loading. 
 
 
We require at least 30 days notice prior to mobilization to the proposed locations in order to 
schedule the manpower and equipment. 
 
If additional information is necessary, we will furnish it upon request. 
 
Sincerely, 
 
Edward Kraemer & Sons, Inc. 
 
 
 
Peter A. Clark 
Utah Region Manager 
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Nelson Road Bridge, Butte Creek 
Butte County, California 

Existing Conditions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Key: 
           
          Under deck Bridgesharks with Model 10 pier attachments installed at 12.5 degree offset 
 
             Bridgeshark Pile Application installed at 25 degree offset for skew 
 
 
              MOAB Remote Pile Application drift training 
 
              Clockwise Rotation 
 
                        Counterclockwise Rotation 
 
              Total Bridgesharks = 12   Total MOAB = 2 
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Nelson Road Bridge, Butte Creek 
Butte County, California 

Proposed Conditions 

Key:  
 
                             MOAB  
 
 
                   Clockwise Rotation 
 
                   Total MOAB = 1 
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Midway Road Bridge, Butte Creek 
Butte County, California 

Existing Conditions 

Key:  
 
           Bridgeshark Pile Application 
 
           Remote Pile Application – Drift Training 
 
           Counterclockwise Rotation 
 
           Clockwise Rotation 
 
           Total Bridgesharks = 7 
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Midway Road Bridge, Butte Creek 
Butte County, California 

Proposed Conditions 

Key: 
           
         Bridgeshark Pile Application 
    
         Counterclockwise Rotation 
 
         Total Bridgesharks = 7 
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Southern Pacific Railroad Bridge, Butte Creek 
Butte County, California 

Existing Conditions 
 

Key: 
         
             MOAB Pile Application 
 
             MOAB Remote Pile Application – Drift Training 
 
             Clockwise Rotation 
 
             Counterclockwise Rotation 
              
             Total MOAB = 9 



Appendix H - Attachment 6: Proposed Pier Protection Systems and Cost Estimate 
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Southern Pacific Railroad Bridge, Butte Creek 
Butte County, California 

Proposed Conditions 

Key:  
 
            MOAB 
 
            Clockwise Rotation 
 
            Total MOAB = 9 



Appendix H - Attachment 6: Proposed Pier Protection Systems and Cost Estimate 
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Durham/Dayton Bridge, Butte Creek 
Butte County, California 

Existing Conditions 

Key:  
 
           Bridgeshark Pile Application installed at 29 degree offset for skew 
 
           Under deck Bridgeshark with Model 10 pier attachments installed at 12.5 degree offset 
 
           Clockwise Rotation 
            
           Counterclockwise Rotation 
 
           Total Bridgesharks = 21 



Appendix H - Attachment 6: Proposed Pier Protection Systems and Cost Estimate 
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Durham/Dayton Bridge, Butte Creek 
Butte County, California 

Proposed Conditions 

Key: 
 
             MOAB Pile Application offset for 29 degree skew 
 
 
                  Clockwise rotation 
 
    
                  Counterclockwise rotation 
 
 
                  Total MOAB = 3 
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Debris & Scour: The Problem
Local scour and drift accumulation have 
plagued our nationʼs bridge infrastructure for 
many years. Crews currently spend precious 
time and financial resources applying retroac-
tive countermeasures.  No cost-effective pre-
ventive method of reducing scour and drift 
accumulation has been introduced to mainte-
nance engineers to remedy this problem.   Let 
us introduce to you Debris Free, Inc. and our 
cost effective, preventive solutions. Instead 
of paying yearly costs to clear debris, Debris 
Free, Inc. offers a number of mitigating means 
with which to handle debris issues. Our vari-
ous products are customizable and allow us to 
carefully craft each project to the needs and 
specifications of your structure. Specialty engi-
neering is no problem and actually helps us to 
ensure that the job is done right, and provides 
you with the best solution we can offer.

Drift accumulation has become one of the 
most costly problems in bridge maintenance. 
Our products allow large woody debris to pass 
through your structures. They allow fish free 
migratory movement without structure re-
strictions. On top of it all of our products help 
to avoid washouts and potential scour. We can 
help you to save significantly on maintenance 
budgets.



Product Line:
Debris Free, Inc. has pioneered the drift deflec-
tion industry.  We have developed sole source 
technologies that solve many of drift deflectionʼs 
largest problems. 

The Bridgeshark:
The Bridgeshark was engineered and designed 
as a water velocity powered turbine to deflect 
drift from bridge piers and box culvert center 
diaphragm walls.  It will handle small to medium 
drift loads.

Specifications:
- Durable cross-linked polyethylene outer-wall
- Bridgeshark dimensions are 60” long by 30” 
wide,  its weight is 90 lbs.
- 3/8”wall thickness w/ 9000 lb. tensile strength 
before yield
- Powered by 29 longitudinal compound radial 
arc fins
- Interior foam floatation helps the system to ad-
just to changing elevations of the river
- Interchangeable bushings with various center-
bores for various bracketing configurations

Top: Cougar Creek, Washington, near Mt. 
St. Helens.

Bottom: Bridgeshark double-stack. Kalama 
River, Washington.



Bracketing Configurations:
The Bridgeshark is a versatile unit that can be placed in a variety of locations.  Debris Free has developed 
different bracketing applications for specific situations.

Model 10

The standard bracket is the Model 10. This bracket is 
most suitable for box culverts and bridges with smaller 
debris, handling force-loads of up to 10,000 lbs.

Features:
- 3/4”Stainless steel cable 
- Seal welded 4”x4”x 3/8” wall square tubing, hot dipped 
galvanized after the weld 
- UHMW thrust rollers 
- Cable tension eye-bolts 
- Available in elevation ranges from 6ʼ0” to 40ʼ- 0”
- Multiple Bridgesharks can be stacked on the Model 10

Model 20

The Model 20 is our mid-range bracket.   This bracket is 
most suitable for bridges with mid sized debris with force 
loads of up to 20,000 lbs. 

Features:
- 1 1/2”Stainless steel cable
- Seal welded 6”x 6” x 1/2” wall square tubing, hot dipped galvanized after the weld
- UHMW thrust rollers 
- Cable tension eye-bolts 
- Available in elevation ranges from 6ʼ-0” to 40ʼ-0”.
- Multiple Bridgesharks can be stacked on the Model 20. 

Pile Applications:
We are not limited to attaching Bridgesharks just to the pier. Piles can go out in front or be offset for 
skewed approaches.  Drift can be trained to flow through desired spans.
 
Stacking of the Bridgeshark or MOAB on the pipe will enable it to cover tumbling to intermediate to float-
ing ranges of debris flows at the same time.

The length of the pile and the end user specifications determines the elevation. The pile is then back-filled 
with concrete and a pipe collar is added. A telescoping bracket is attached to the deck fascia. The sleeve is 
a polyethylene pipe welded to the UHMW bushings on the Bridgeshark.  Welded polyethylene pipe eleva-
tions range from 5  ̓to 30ʼ. 

All piles are supplied and driven by the government agencies. The government agencies or private contrac-
tors can install Bridgesharks. 

Bracket mounted Bridgeshark, Na-
varro River, California.



The MOAB:
The MOAB, or Mother of all Bridgesharks, has been 
designed to meet the demands of the most debris-in-
fested rivers. The MOAB can be strategically placed 
in rivers to turn and deflect the largest trees and di-
rect them to the open spans of the structure.

MOAB Specifications:
- With a domineering size of 9  ̓6” tall, 5 ft in width 
and weight of 800 lbs, the MOAB comes ready to 
tackle the toughest of jobs in the drift deflection 
field
- Interior closed-cell foam allows the MOAB to ad-
just to the changing water elevations
- Interior sleeve is a 14” I.D. polyethylene pipe weld-
ed to the UHMW bushings on each end
- The MOAB requires a round steel pile to be driven 
to 25 ft in appropriate locations
- The MOAB can be stacked in multiples where ap-
plicable

The MOAB is only available for pile application be-
cause of its size.  Government agencies supply the 
pile and installation.  A Debris Free Representative 
will be present to ensure correct installation of all 
MOAB units.

Top: MOAB, Obion River, Tenesse.

Bottom: MOAB detail, Obion River, Tenesse.



Top: Escambia River, Florida. Prior to 
installation, debris accumulation was a 
serious seasonal issue. Note the van in 
the upper right hand corner for scale 
comparison.

Bottom: Escambia River, Florida. After 
installation debris accumulation is non-
existent.

Escambia River, Florida
This bridge over the Escambia River in Flori-
da was once one of the worst trouble spots for 
Florida Department of Transportation.  The 
maintenance crews spent countless hours and 
thousands upon thousands of dollars each year 
clearing drift from this bridge.

In March, Debris Free equipped this bridge 
with Bridgeshark systems.  After enduring 
multiple high-water events, the bridge has been 
clean. The crews have spent their time working 
on other valuable projects, and those thousands 
of dollars of maintenance monies have been al-
located to other places.

While Debris Free can handle such massive 
problems as the Escambia River it is also capa-
ble of handling much smaller problems spots. 
Our Bridgeshark and MOAB systems can be 
arrayed and individually tailored to virtually 
any river environment from the Mighty Missis-
sippi to slower, more shallow settings.



Mississippi River, Illinois
The Mississippi River created large drift prob-
lems for maintenance crews in Quincy, Illinois.  
These pictures show the severity of the problem 
before Bridgeshark installation.

Ten Bridgeshark systems have been deflecting 
drift from this structure since September 2003.  
It has incurred a large high-water event for over 
four weeks in March 2004, with waters reaching 
over three feet above flood-stage.  The success of 
these units has again saved countless maintenance 
dollars.  Debris Free is proud to have corrected a 
recurring maintenance issue.

Top: Mississippi, River, Quincy, Il-
linois. Heavy debris accumulation is 
evident, prior to installation.

Bottom: Same bridge, after installation. 
Note the total lack of debris at Bridge-
shark installations in foreground while 
debris has accumulated in background, 
where no Bridgesharks were installed.
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