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INTRODUCTION

Woody debris from upstream areas of forested or wooded watersheds is often transported to
streams during heavy rainfall events. If the debris reaches a bridge pier, it may catch and
accumulate on the pier, effectively narrowing the waterway opening. As debris continues to
accumulate during subsequent high-water events, problems of flooding, scour, and loading on
the pier are often intensified. In some cases, the accumulated debris can block most or all of an
entire span. Considerable maintenance costs are then required to continually remove the debris
from the bridge piers. Although debris accumulation at bridges has been recognized as a
significant concern, little research has been done to provide cost-effective guidance on structural
and non-structural measures to control debris accumulation. There is a suite of structural
methods, including debris sweepers, debris fins, and deflectors, as well as non-structural methods
such as watershed improvements, that are available for use. However, the use of these methods
requires knowledge and guidance as to which methods are efficient and cost-effective under a
range of conditions that can be expected at bridges in Pennsylvania.

The objective of this project was to determine appropriate, cost-effective methods for controlling
debris accumulation at bridge piers in Pennsylvania. In meeting these objectives, the following
goals were undertaken: (1) determine the state of the art of debris control, primarily focusing on
structural methods; (2) assess the reliability and sustainability of selected methods; (3) evaluate
the cost-effectiveness of each method; and (4) develop guidance for Pennsylvania Department of
Transportation (PennDOT) engineers to determine the most feasible and effective methods to use
at bridges as a function of characteristics associated with the bridge, stream, debris, and cost.

STATE OF THE ART IN DEBRIS CONTROL AT BRIDGES

DEBRIS SUPPLY

The majority of debris found in stream channels originates from trees growing in close proximity
to the stream channel (Murphy and Koski 1989; Diehl and Bryan 1993; Diehl 1997). Trees
growing in the riparian zone are introduced to rivers through a variety of mechanisms, including
bank erosion, logging, wind throw, ice accumulation, disease, landslides, and old age. Stream
bank erosion processes are responsible for the majority of debris supply, though these other
mechanisms can provide significant inputs under certain conditions (Diehl 1997).

Processes leading to stream bank erosion are important considerations, given that stream bank
erosion is a dominant factor in the introduction of debris to the river environment. Watershed
and channel characteristics are intricately related, and both influence stream bank erosion rates.
At the watershed scale, human alteration of natural conditions will lead to changes in the
hydrologic response of the watershed to precipitation. As natural vegetation is removed, soil is
compacted, and impervious surfaces are constructed, Horton overland flow processes (e.g., flow
of water horizontally across the earth’s surface occurring when infiltration and storage capacities
have been exceeded; Dunne and Leopold 1978) begin to dominate in catchments where sub-
surface flow processes were historically the preferred hydrologic pathway. These changes result
in increased peak discharge (by 200 — 500%; Hollis 1975), flow duration (500 — 1000%; Barker



et al. 1991), and frequency of channel-disturbing flows (Booth 1990; Booth 1991). A stream
channel affected by upstream disturbance and alteration of the natural flow regime will adjust to
an equilibrium condition based on the new characteristics of stream discharge. These
adjustments are the primary cause of stream bank erosion and debris supply in urbanizing or
otherwise disturbed watersheds.

Natural stream migration can also be a significant debris supply mechanism. Streams
characterized by pronounced meander can generally be classified as having high rates of lateral
migration. High debris supply rates are likely in stream systems of this configuration.

Logging has been identified as a major source of debris in surface water in several reports
(Chang and Shen 1979; Lagasse and others 1991). However, Diehl (1997) concluded that debris
accumulations contained very few saw-cut trees, indicating that this source is conditional.
Logging practices that directly affect the riparian areas adjacent to stream channels are
responsible for the majority of logging-related debris input (Bryant 1980; Bryant 1983). Stream
bank logging practices can increase debris supply directly or indirectly by disturbing bank
vegetation, causing bank failures, and compacting stream bank soils, thereby increasing surface
runoff. While stream bank logging has been a problem historically, current logging regulations
require a riparian buffer to be maintained, thereby limiting damage to stream banks and reducing
debris loads. In Pennsylvania, state forest contracts for logging on public lands require that a
buffer of 25 ft (7.6 m) on both banks be maintained to preserve the health of riparian areas (PA
Bureau of Forestry, oral communication, 2008).

Extreme meteorological events have led to large inputs of debris in isolated circumstances. In
the Mid-Atlantic region, hurricanes Agnes (O’Donnell 1973) in 1972 and Ivan in 2004 caused
significant debris loading in surface waters that typically do not experience debris-related
problems. The additional debris supply witnessed during extreme events is generated by
mechanisms that are generally insignificant. O’Donnell (1973) identified wind throw of riparian
trees as a significant source of debris to Pennsylvania rivers during Hurricane Agnes.
Floodplains can also be a significant source of debris during extreme events. Since events of this
magnitude occur rarely in Pennsylvania, a large amount of debris may accumulate on floodplains
between events and then be transported to the channel by flood waters (Bradley et al. 2005).

DEBRIS CHARACTERISTICS

The transport and accumulation of debris in surface waters is influenced by physical
characteristics of the debris, including debris length, diameter, and the presence/absence and
diameter of the root structure. These dimensions are critical in determining whether a piece of
debris is likely to be transported at a specific flow depth and whether the debris will become
trapped or pass through a bridge opening.

Site studies conducted by Diehl (1997) show that the length of debris and the upstream channel
width are the most important factors influencing the width of a debris accumulation. Based on
the data collected during this study, design log length criteria were defined. These criteria
represent the length above which debris is insufficiently abundant to produce debris
accumulations equal to or greater than their length (Diehl 1997).



The calculation of a design log length differs based on the maximum height of mature trees in
the region of interest. Figure 1 provides a plot of design log length as a function of stream width,
created from the relationship developed by Diehl (1997) for the northern tier of the Eastern
United States. The design log length can be used to assign a minimum recommendation for span
length during the design phase of new bridges. Additionally, the design log length can be used at
existing bridges to assess the potential for the formation of debris accumulations that completely
block the span between piers, abutments, or distances between bridge structures and natural
features such as mid-channel bars or islands. If a supply of debris is evident and the calculated
design log length is greater than the distance between bridge structures and/or channel features,
the potential for debris accumulation at the site is increased.
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Figure 1. Relationship between design log length and stream channel width, developed by Diehl
(1997) for the northern tier of the Eastern United States.

In Pennsylvania, the tallest tree species include white oak (Quercus alba), yellow poplar
(Liriodendron tulipifera), eastern cottonwood (Populus deltoids), and white pine (Pinus strobus).
Each of these four species is known to attain heights far greater than Diehl’s (1997) maximum
design log length. Documented heights of Q. alba, L. tulipifera, P. deltoids, and P. strobus in
the Eastern United States indicate that these species typically reach heights of 26 m, 50 m, 35 m,
and 50 m, respectively. P. deltoids and L. tulipifera preferentially occupy riparian areas and
therefore are likely to play a role in debris accumulation in Pennsylvania streams and rivers.
Given this information, it is important to note that Diehl’s (1997) design log length relationship
was developed from data collected on a subset of existing debris accumulations and may not
adequately capture the maximum potential accumulation width in rivers that are wider than 60



and that drain areas where these large tree species exist in sufficient number to generate debris
accumulations.

The presence and diameter of a root wad on trees often determines whether a piece of debris will
be transported downstream by a specified flow. The depth of water required to float a piece of
debris can be approximated by the dimensions of the trunk and root mass. Buoyant forces tend
to dominate when the depth of water exceeds the diameter of the tree trunk plus the distance the
root wad extends below the trunk. This sum was roughly equivalent to 3-5% of the log length in
the debris accumulations surveyed by Diehl (1997). Based on this information, the probability of
mobilizing a tree of known dimensions can be estimated based on measured channel cross-
section dimensions and a discharge record.

DEBRIS TRANSPORT IN SURFACE WATERS

Debris transport in surface waters occurs when water depth and hydraulic forces reach
magnitudes necessary to mobilize debris. Once debris is mobilized, it will be transported
downstream until a fixed obstruction (e.g., bridge pier or abutment, bedrock outcrop, island,
point bar, etc.) is encountered, or until water levels and hydraulic forces decrease to levels
insufficient to transport debris. The timing of debris transport, transport characteristics, and
preferred transport pathways are influenced by channel characteristics and the size of debris, and
therefore vary depending on location.

Timing of debris transport

The cost and effort involved in continuous monitoring of debris transport and accumulation has
limited the amount of information available on event-based debris transport. The current study’s
literature review revealed one study conducted by Lyn et al. (2006) in which video surveillance
systems were installed at three bridges in Indiana to investigate event-based processes, including
the timing of debris transport. Data from this study indicate that debris is generally mobilized
and transported during the rising limb of the hydrograph. Data from the three video sites suggest
that the majority of debris transport occurs during the first 12 hours of a hydrologic event. If the
time to peak discharge is longer than 12 hours, relatively little debris is transported following the
first 12 hours of rising water. From these observations Lyn et al. (2006) indicate that the timing
of debris transport in the streams investigated may explain why the magnitude of the hydrologic
event is not correlated with the magnitude of debris accumulation. Transport of debris during the
early stages of an event also suggests that the source of debris to a location of interest is
generally within a 12-hour maximum travel time of the site. Therefore, it appears that the debris-
contributing area may be a fraction of the hydrologic contributing area in large watersheds.

Characteristics of debris transport

The majority of debris is transported downstream as individual logs, with occasional contact
between individual members (Lagasse et al. 1991). However, rare instances of individual pieces
of debris forming large debris rafts have been documented (National Transportation Safety
Board 1990). It is unclear whether mobile debris rafts are generated by an accumulation of
individual pieces of floating debris, or are due to existing debris accumulations breaking free of
obstructions and travelling downstream as a solidified unit. Regardless of the method of
formation, accumulations of floating, mobile debris accumulations are generally short-lived.



Most mobile aggregations observed by Diehl (1997) were quickly broken apart by turbulence or
impact with the channel banks or other stationary obstructions.

The majority of debris is transported at the water surface, generally at the same velocity as
surface waters. In observations recorded by Diehl (1997), logs were horizontal in the water,
exposed above the water surface along their entire length, and did not rotate about a horizontal
axis. Logs were not consistently aligned with flow, but rotated about a vertical axis due to
eddies, obstructions, forces imparted by other debris, etc.

Submerged drift is transported along the bed. Therefore, pathways of submerged debris
transport generally follow the dominant subsurface flow pathways (Diehl 1997). Due to the
difficulties associated with observing and/or recording subsurface transport of debris, little
information is available on the specifics of submerged debris transport behavior.

Debris Transport Pathway

Debris transport pathways are not random. In the majority of observations the spatial pattern of
debris accumulation is repeatable, with the same pier(s) suffering from accumulation again and
again. While the spatial pattern of debris transport and accumulation at bridges does appear to
be predictable, it is dependent upon site-specific characteristics that have not been thoroughly
documented in the literature.

Generally, floating debris is transported either along the thread of the stream, the thalweg of the
stream, or both in locations where the thread and thalweg coincide. The thread of a stream is
defined as the longitudinal line of flow where surface velocities are fastest. The thalweg of the
stream is defined as the line extending down the channel corresponding to the lowest bed
elevation.

In published literature on debris transport pathways, Chang and Shen (1979) and Lagasse et al.
(1991) suggest, based on visual observations of debris transport, that the thalweg is the dominant
transport pathway. Other studies note significant effects of meanders on preferential debris
transport paths (Gilje 1979; Pangallo et al. 1992). In a statistical investigation of debris
accumulations in Indiana, Lyn et al. (2006) conclude that the location of the thalweg at the
bridge crossing is not strongly correlated with locations of debris transport or accumulation.
Rather, channel meander characteristics seem to dictate the debris transport pathway. In bend
reaches, the largest amount of debris is transported a short distance away from the outside bank
(e.g., the stream thread), regardless of the location of the thalweg. Irrespective of whether drift
transport occurs along the thalweg or the thread of the stream, the repeatability of debris
accumulation in isolated regions of the stream channel (Lyn et al. 2006) and witnessed (Diehl
1997; Lagasse et al. 1991) and recorded (Lyn et al. 2006) evidence of transport pathways
indicate that debris transport is typically confined to a path occupying a small portion of the total
channel width.

Chang and Shen (1979) indicate a correlation between timing and debris transport pathways. In
straight stream reaches, debris tends to be most concentrated in the center of the channel in rising
waters and moves laterally towards the stream banks as waters recede. The reasons for this
observed pattern are unclear, though Bradley et al. (2005) hypothesize that these preferred



transport pathways may reflect changes in the direction of secondary circulation patterns as
stream discharge fluctuates.

DEBRIS ACCUMULATION IN RIVER CHANNELS

First and second-order stream channels rarely transport large debris, since the channel width and
water depth are generally insufficient to convey mature trees of heights greater than the channel
width, and with root mass radii that are greater than the channel depth. Logs longer than the
channel width are typically transported a short distance before becoming lodged across the
channel, supported by live trees on opposing banks. The debris will likely remain in a stable,
cross-channel position until it decays or is broken into pieces small enough to be transported
within the channel.

In third- and higher-order stream channels, debris accumulation in the river channel is a natural
process involving supply, transport, deposition and decay of large woody debris. In natural
channels, debris accumulations occur in areas where stream flow is retarded or obstructed.
Susceptible in-stream locations include mid-channel bars, upstream heads of islands, point bars,
and along the banks of meander bends. Abbe and Montgomery (1996) define three distinct types
of debris accumulations in natural rivers: channel bar apex, meander, and bar top accumulations.
Debris accumulations located at the apex of channel bars are typically formed of a key member
with an attached root wad and secondary members oriented 10 to 90 degrees from upstream
flow. This type of debris accumulation is typically stable in high flows and provides a sheltered
location for additional deposition of debris and sediment. The correlation between mid-channel
bars and debris accumulation has been confirmed in several studies (Hickin 1984; Wallace and
Benke 1984), though it is unclear whether mid-channel bars trigger debris accumulation or vice
versa. Meander accumulations are the most common type of debris accumulation found in larger
rivers. Meander accumulations are formed from one or multiple trees with root wads deposited
at the upstream head of a point bar, parallel to flow along the inside of stream meanders.
Following deposition of the key members, additional debris collects normal to these members.
The result is a stable accumulation that provides eddies for additional sediment and debris
deposition. The third type of common debris accumulation is the bar top accumulation. This
type of accumulation is characterized by an accumulation of logs with little vertical stacking,
deposited on the top of the bar during receding storm flows. These accumulations are generally
not stable and are likely to mobilize during a future high-water event.

In contrast to the process/structure-based classification system employed by Abbe and
Montgomery (1996), Wallerstein and Thorne (1995) classify debris accumulations into four
categories according to the “engineering-geomorphic impact” of the accumulation. Underflow
jams occur when a fallen tree spans the entire bankfull width of the channel. The geomorphic
impact of an underflow jam is generally minimal, though a scour hole below the tree is likely to
develop. Dam jams are formed when trees approximately the height of the stream width are
deposited in the stream channel, effectively damming the stream. Effects of dam jams include
sediment deposition and additional debris accumulation upstream of the jam, and localized
stream bank and bed scour. Deflector jams form when the stream width is slightly greater than
the average tree height. By definition they do not span the entire width of the stream channel,
and localized stream bank and bed scour result from the redirection and constriction of flow.



This often leads to additional input of debris to the stream. Parallel jams become increasingly
common as river width increases. In wide rivers, debris is rotated by and aligns with the flow
and deposits as water depths recede. These jams can help to stabilize the bank toe when
deposited in the near-bank region, and promote the formation of mid-channel bars when
deposited in the mid-channel region.

Rapid expansion of the stream channel cross-section from upstream to downstream reaches also
promotes the accumulation of debris. A width expansion can be expected to lead to lower stream
velocities, which increases the likelihood of debris being trapped. In laboratory experiments,
Lyn et al. (2003) found that upstream velocity is an important variable in determining whether
debris accumulation occurs at a bridge site, and identified several sites in the State of Indiana
where upstream widening of the channel cross-section coincided with large accumulations of
debris at bridges crossing the Eel and Wabash Rivers and Indian Creek (Lyn et al. 2006).
Widening of the stream channel can also induce sediment deposition and the formation of mid-
channel bars at the bridge (Newlin et al. 2008). As documented by Wallace and Benke (1984),
mid-channel bars provide ideal locations for debris accumulation.

DEBRIS ACCUMULATION AT BRIDGES

At bridges, debris accumulations occur due to obstructions to flow or alterations in flow velocity
caused by bridge piers or abutments, or channel cross section modifications. In an investigation
of debris accumulations in the State of Indiana (Lyn et al. 2006), most of the large debris
accumulations were found in the downstream reaches of Indiana’s two major watersheds (the
Wabash and White rivers). Data from this study (Lyn et al. 2006) also indicate that large
accumulations of debris can develop within a relatively small contributing watershed. Therefore,
the probability of large debris accumulations increasing with contributing area does not amount
to a general rule.

When debris accumulations occur at a bridge, increased lateral forces on the bridge structure and
local scour at bridge piers and abutments and decreased flood conveyance through the bridge
opening can result (Diehl 1997). Specific bridge design factors play an important role in
decreasing the likelihood and extent of debris accumulation in the vicinity of the bridge. Design
considerations include pier placement, shape and alignment, deck height, and span length (Gilje
1979; Bradley et al. 2005; Lyn et al. 2006; Diehl 1997).

Bridge Pier Placement

In general, debris accumulation will occur with the highest frequency and greatest severity at
locations where bridge piers and abutments are located in the path of floating debris. In straight
stream reaches, debris tends to be most concentrated in the center of the channel in rising waters
and moves laterally toward the stream banks as waters recede (Chang and Shen 1979). The
reasons for this observed pattern are unclear. Bradley et al. (2005) suggest that these preferred
transport pathways may reflect changes in the direction of secondary circulation patterns as
stream discharge fluctuates. In bend reaches, momentum causes debris to concentrate in the
region between the center of the channel and the outside bank (Gilje 1979), though not in contact
with the bank itself (Diehl 1997; Lyn et al. 2006). Lyn et al. (2006) provide evidence to suggest
that high points in the stream channel (e.g., islands, bars, peninsulas) are also prone to debris



accumulations. Given these general characteristics of debris transport, piers should be placed in
regions removed from the dominant debris transport pathways (Bradley et al. 2005) and regions
susceptible to debris accumulations (Lyn et al. 2006).

Bridge Pier Shape and Alignment

Pier shape and alignment influence the likelihood of debris accumulation. In general, solid,
round-nose piers, aligned parallel with stream flow are recommended to decrease the likelihood
of debris accumulation (Chang and Shen 1979; Lagasse et al. 1991; Diehl 1997). Open pile
designs are likely to trap more debris than alternative configurations, since debris can become
wedged in between the support members. Therefore, retrofitting existing multiple-column piers
with a web wall between columns is recommended (Lagasse et al. 1991). Rounded piers create
less flow disturbance, and are less prone to debris accumulation than other configurations (Diehl
1997). To further reduce the potential for debris accumulation, rounded piers can be designed
with inclined upstream noses. An inclined nose functions like a debris fin, a structure which has
been shown to reduce debris accumulations (Bradley et al. 2005). Debris fins and other debris
control structures are discussed in detail in the sections below. Exposed pile caps provide an
additional obstruction to flow, increasing the potential for debris accumulation. It is therefore
recommended that pile caps be constructed at or below grade to reduce debris accumulation
potential.

Bridge Deck Height and Design

Bridge deck height can influence debris accumulation if flood waters approach the bottom of the
superstructure. When this occurs, debris can collect against the bridge deck. Most pieces of
debris that contact the superstructure are likely to rotate sideways and remain at the water
surface. However, if a large piece of debris contacts the bridge endwise, the upstream end of this
piece can rotate downward. If the vertical gap between the low chord of the bridge and the
stream bed is less than the length of the debris member, debris can become lodged between the
bridge superstructure and the stream bed, effectively decreasing span lengths and leading to
accelerated accumulation of debris at the bridge site (Diehl 1997, Bradley et al. 2005). As with
other structural members of the bridge, decreasing the number of openings that can convey flow
will limit the potential for debris accumulation. Superstructure designs that include a solid
parapet and solid support beams that are directly attached to the bridge piers are recommended in
waterways that typically transport large quantities of debris (Bradley et al. 2005).

Bridge Span Lengths

Horizontal gaps between adjacent bridge elements (e.g., pier to pier, abutment to pier) as well as
between bridge elements and channel features (e.g., bars, banks, and islands) are influential in
determining the potential for debris accumulation at a bridge site. During a debris transport
event, pieces of debris are likely to contact an abutment, pier, or channel feature as debris passes
through the bridge opening. When this occurs, the debris will rotate downstream under the force
of the flow. If the debris is longer than the span between adjacent obstructions to flow, the
debris becomes lodged against the two fixed objects. In bridge design, the design log length
(Diehl 1997) should be considered when evaluating pier placement options. This concept can
also be used to evaluation the susceptibility of existing structures to debris accumulation (see the
discussion of Debris Characteristics on page 2).



DEBRIS ACCUMULATION COUNTERMEASURES

Structures designed to deflect or redirect drift so that it travels between piers have been
investigated in a number of studies (Bradley et al. 2005; Richardson and Davis 1995; Saunders
and Oppenheimer 1993). Structures of this type include debris fins, river-training structures
(e.g., vanes, weirs), hydrofoils, debris deflectors, and debris sweepers. Additional techniques
including construction of booms, debris basins, and/or crib structures at bridges prone to debris
accumulation may help alleviate the problem (Bradley et al. 2005). An appropriate method of
protecting a specific bridge should be selected from these options based on the suitability of a
structure for debris transport and channel form characteristics at the site of interest, construction
and maintenance costs, risk associated with failure of the structure(s), and aesthetic
considerations.

Debris Fins

Debris fins, also commonly termed pier nose extensions, are walls built in the stream channel
immediately upstream of a bridge. They are designed to align debris to pass unimpeded through
a bridge opening. Debris fins should be carefully aligned with the upstream flow, and
constructed with a downward sloping upstream face to limit impact forces and the probability of
debris accumulation. These structures are recommended for control of medium to large debris,
require moderate levels of maintenance, and have a relatively low environmental impact when
properly designed and installed (Bradley et al. 2005). Figure 2 illustrates the concept of the
debris fin.

-

et al. 2005).

Figure 2. Timber debris fin installation (from Brédley



In-Channel Debris Basins

In-channel debris basins are structures placed across well-defined river channels to collect debris
before it reaches a bridge or other structure of interest (Figure 3). Debris basins slow down river
flow, thereby encouraging deposition of entrained sediment in addition to collecting floating
debris. These structures are exceptionally efficient at collecting woody debris, detritus, and
sediment. However, they are maintenance intensive (the basin must be cleaned out between
storm events) and prevent the upstream/downstream movement of aquatic organisms. Due to
maintenance and ecological concerns, in-channel debris basins are not a practical solution to
debris problems in the majority of locations.
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Flgure 3 In- channel debrl-s'basm (from Bradley et al. 2005)

Flow-Altering Devices

Flow altering devices, including lowa vanes, permeable and impermeable spurs, and vanes can
be used in different configurations and under a range of environmental conditions to protect
eroding stream banks, alter the course of a channel, promote sediment deposition, and/or alter
flow patterns around infrastructure (Odgaard and Kennedy 1983). While each of these structures
differs slightly in its design, all share a common purpose. Each of these structures is designed to
disrupt the near-bed flow patterns and alter the circulation of secondary currents. Evidence
presented by Diehl (1997) suggests that secondary flow characteristics influence debris transport
pathways. Therefore, it is reasonable to assume that while the exact effects of secondary
circulation on debris transport have not been determined, the alteration of these flow paths will
affect preferred debris transport pathways.
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There are two types of flow-altering devices. One type is used to break up vortices and reduce
high flow velocities, particularly upstream of a pier. Sacrificial piles, such as sheet or cylindrical
piles, are used for this purpose. Circular shields placed around the base of the pier have also been
used as a means of breaking up the upstream vortices. These methods have proven rather
ineffective because appropriate placement for the 100-year flood is difficult. They may also fail
as shear stresses increase. These types of devices are not effective in transitioning flow through
bridge openings and preventing sediment and debris accumulation. Increased lateral forces
caused by debris accumulation have also been shown to cause failure of sacrificial piles (Bradley
et al. 2005).

The second type of flow-altering device realigns the flow to mitigate against local and
contraction scour as well as bank widening and lateral migration. They may also be effective in
moving sediment and debris through bridge openings under certain conditions. These measures
include submerged vanes, rock vanes and weirs, and bendway weirs. Small, isolated submerged
vanes, also known as lowa vanes, have been used for many years to deflect flows and sediment
to control spiral flow in bends and erosion at banks. Experimental studies have shown that
submerged vanes are effective across a wide range of flow depths from two to eight times the
vane height (Odgaard and Kennedy 1983; Odgaard and Lee 1984; Odgaard and Mosconi 1987).
The ratio of vane height to flow depth at the erosion-causing or design flow rates should be
between 0.2 and 0.5. The length should be about three to four times the vane height with an
optimum angle of about 20 degrees from the primary direction of flow. Lateral spacing of the
vanes should be less than about twice the flow depth. Vanes are typically constructed from sheet
pile or reinforced concrete set on adequately deep pilings, but could also be made of large rocks
or wood with footers of adequate depth to resist erosional forces. The theory for the design of
submerged vanes to control flow in bends was developed and tested by Odgaard and Wang
(1990) and was used to develop design charts. The ability of submerged vanes to reduce scour at
bridge piers was also tested (Lauchlan 1999); it was found that the vanes could reduce scour at
piers by up to 50 percent. More recently, Newlin et al. (2008a; 2008b) used scaled laboratory
models to show the ability of these structures to control sediment deposition patterns upstream of
bridges in high bedload channels.

Rock vanes, cross vanes, w-weirs, and other similar structures are in-stream structures typically
used to improve lateral stability and flow alignment and, in the cases of cross vanes and w-
weirs, to provide some grade control on degrading beds. These structures tend to be very
effective in flow depths up to about five times their height. Recent studies by Newlin et al.
(2008b) show that these structures also have potential for conveying sediment and debris through
bridge openings. While rock vanes are attached to the bank of the channel, they are placed at an
angle of attack similar to that of submerged vanes (approximately 25 degrees). These structures
were tested in a laboratory flume to assess their ability to move scour away from bridge piers and
abutments (Johnson et al. 2001; Johnson et al. 2002) and to prevent sediment deposition in
bridge waterway openings (Newlin et al. 2008b). The results showed that scour at the pier or
abutment was generally reduced by 65 to 90 percent, depending on flow conditions and the
structure configuration. The scour moved away from the abutment or pier into the center of the
channel. They demonstrated limited potential for controlling sediment deposition upstream of
low-chord bridges over artificially widened gravel-bed channels (Newlin 2008b). These
structures have not yet been systematically tested in the field at bridges and were tested in the
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laboratory for only two types of bridges. Preliminary design criteria for these structures and their
appropriate applications are given in Johnson et al. (2001; 2002) and Newlin et al. (2008b).

Crib Structures

Crib structures are walls built between exposed piles of existing bridges to prevent debris from
becoming trapped between the piles. Cribs are generally constructed of either wood or metal.
Debris accumulation at the bridge depicted in Figure 4 may be reduced by constructing cribs
between the exposed piles. Crib structures are relatively inexpensive to install, and the
environmental impact of the structures is minor. A moderate continuing investment is required
to maintain the structures (Bradley et al. 2005).

Sy
b

Fire 4. Crib structures could be installed on the exposed mult.iprle pi'les' éupporting this bridg
to prevent debris from becoming trapped between the piles.

.
*

Debris Deflectors

Debris deflectors are sacrificial piles placed upstream of bridge piers to deflect debris away from
the bridge pier and guide the debris through the bridge opening. They are normally arranged in a
v-shaped configuration with the apex upstream. While cylindrical pile debris deflectors have
been widely used throughout the United States, their effectiveness as a debris accumulation
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countermeasure is questionable, and they may exacerbate the problem under certain conditions
(Brice et al. 1978; Lyn et al. 2006). Figure 5 shows an example of this type of structure.

: et ﬁ T, :
Flgure 5. Cyllndrlcal plle debris deflectors installed in an Indlana River
(from Bradley et al. 2005).

Debris Sweepers

Debris sweepers are polyethylene devices that rotate around a vertical axis, under the force of
flowing water. The debris sweeper device is designed and marketed by Debris Free, Inc., a
California-based company specializing in bridge maintenance solutions. The rotating structure
floats at the water surface, and travels up and down the vertical axis as water levels rise and fall.
Floating debris is redirected if necessary, and guided through the bridge opening by the vortices
surrounding the rotating sweeper.

Debris Free, Inc. has made three distinct revisions to the debris sweeper since its inception. In
each of these product revisions, the structure used to support the rotating polyethylene cylinder
was modified to address design shortcomings identified during field tests. In the first two
generations, the sweeper was attached directly to the bridge pier. In generation one, the
sweepers were mounted directly to the bridge pier using a variety of bracket designs that slid up
and down the pier nose with rising and receding water levels. Generation two improved upon
this design by installing brackets on the top and bottom of the pier, then using a tensioned cable
to secure the sweeper while allowing the device to travel up and down the cable. The third and
current design involves driving a pile into the stream bed to support the sweeper. While not
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required, the top of the pile can be secured to the bridge pier or superstructure if feasible, based
on the location of the pile in relation to the bridge. Figure 6 shows debris sweepers installed
using first-, second-, and third-generation pier attachment technologies.

- rI!EI—-—-—n- SR

kit A dlﬂ-;ﬂ

R
Figure 6. Clockwise from upper left, debris sweepers installed using the first-,
second-, and third-generation pier attachment systems (from Debris Free, Inc.).

Bradley et al. (2005) identified four states where debris sweepers had been installed: Oklahoma,
Virginia, Tennessee, and Oregon, but provided no information on success or failure of the
structures in these states. Lyn et al. (2006) investigated several locations in the State of Indiana
where debris sweepers were installed using the generation one and two mounting systems.
Several of these structures had failed and been removed at the time of the study. Others were
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still functional; however, the data collected by Lyn et al. (2006) at these sites were insufficient to
draw any conclusions regarding the factors influencing success or failure of the structures.

Additional information on the debris sweeper design and failure rate statistics was provided by
Debris Free, Inc. First-generation debris sweeper installations began in 2001. At present, the
majority of these installations have failed. Approximately 50% of the second-generation
installations, which began in 2003, are still operable. Several of these installations have survived
several major hurricanes, and therefore are expected to remain functional through lesser events.
Debris Free began installation of the third-generation devices in 2005. The far more robust pile
support application appears to have eliminated many of the failures previously caused by
insufficient support design. To date, only 10% of the installed third-generation structures have
failed, and several of the failures that have occurred can be attributed to improper installation by
construction contractors.

SURVEY OF STATE DEPARTMENTS OF TRANSPORTATION

Throughout the United States, individual state departments of transportation (DOTSs) have
installed countermeasures to alleviate the effects of debris accumulation at bridges. Many
Eastern states were contacted to gain insight from their experience with these structures. The
states were selected based on their proximity to Pennsylvania and/or documented activity in
pursuing debris accumulation countermeasures. Federal Highway Administration (FHWA) and
state DOT bridge and maintenance engineers in the following states were contacted: Wisconsin,
Ohio, New York, Tennessee, Maryland, Virginia, Vermont, Indiana, Delaware, lowa, and
Connecticut. Contacts in each of these states received an email request for information on the
location of bridges prone to significant debris accumulation and the presence of, or plan to
construct countermeasures. Table 1 summarizes the responses received from these contacts.
FHWA and DOT personnel from lowa and Connecticut did not respond to repeated requests for
information.
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Table 1. Summary of debris accumulation countermeasure activities. Information based
on responses to a request for information received from Federal Highway Administration

and state DOT personnel.

State Affiliation Response
Wisconsin Wisconsin DOT Wisconsin had a Debris Free, Inc. installation (second-generation) but it failed due
to bent support structure and was removed from the bridge.
Ohio Ohio DOT Installed a debris deflector upstream of a large box culvert. Effective for a few
years until erosion caused the pile to fail.
New York Federal Highway Administration, No debris countermeasures currently installed or planned.
State of New York
Tennessee Tennessee DOT There are a couple of Debris Free, Inc. installations within the state. The
installations are functioning correctly. Debris fins have been used on culverts in
TN.
Maryland Maryland State Highway No debris countermeasures currently installed or planned.
Administration

Virginia Virginia DOT Provided a list of 12 sites where chronic debris accumulation is a problem.

Debris Free, Inc. installations (generations one and two) at three of these sites
were unsuccessful due to failure of pier mounting system.
Vermont Vermont DOT No debris countermeasures currently installed or planned.

Indiana Indiana DOT Referred us to Lyn et al. 2006 publication. There are many sites in the state with
chronic debris accumulation problems. Debris countermeasures exist at several of
these sites.

Delaware Federal Highway Administration, No debris countermeasures currently installed or planned.

State of Delaware
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FIELD OBSERVATIONS

In order to determine the factors that are important to the selection of appropriate
countermeasures to reduce debris accumulation at existing bridges and to assess the likelihood of
debris accumulation at new bridges, three basic sources of information were assembled and
analyzed, including the results of literature review, a query of DOT officials, and field
observations. The results of the literature review and DOT query were presented previously in
the State-of-the-Art section.

During the course of this project, field observations were conducted at 12 bridges in Virginia,

6 bridges in Tennessee, and 7 bridges in Pennsylvania. The other mid-Atlantic states, New York,
New Jersey, Maryland, Vermont, and Connecticut, are not actively addressing debris
accumulation problems at bridges according to the DOT query described above. Table 2 provides
a summary of the observations that were made at each bridge.

In Pennsylvania, bridges in Districts 1 and 2 were visited. In District 2, observations were made
at the following bridges: SR 0103 over the Juniata River, Mifflin County, Lewistown; SR 3019
over Clearfield Creek, Clearfield County, Coalport; SR 3012 over Clearfield Creek, Clearfield
County, Coalport; and SR 0153 over Bennett Branch, Clearfield County, near Penfield. Figures 7
through 13 show each of these sites. As shown in Table 2 and Figures 7 through13, three of the
four bridges visited in District 2 had moderately large sediment bars formed in the widened
channel section at the bridge. Channel widening ranged from 90-100%. Also, in the widened
sections, the flow was considerably shallower than in the upstream depths. It is hypothesized that
the combined bar and shallow flow promotes debris accumulation by providing a place for
floating debris to be snagged. The SR 0103 bridge over the Juniata had deeper flow with no
visible channel widening at the bridge. In this case, the bridge is placed just downstream of a
bend. The debris accumulates only on the pier closest to the outside of the bend, in the thalweg.
The remainder of the Pennsylvania sites are in District 1 and include US Rt. 6 over French Creek
in Crawford County north of Saegertown; SR 3017 over French Creek in Venango County,
northwest of Franklin; and SR 2013 over East Sandy Creek in Venango County, south of Qil
City. Channel widening at the bridge was observed at SR 2013 over East Sandy Creek, although
no bar deposits were noted in the widened section. The other two sites over French Creek were
not widened and no bars were evident. Debris accumulation was observed at the bridge at the SR
3017 site over French Creek.

In Virginia, 11 bridge sites were visited. These sites were identified by Virginia DOT engineers
as chronic debris accumulation locations, and were selected for inclusion in this investigation
based on this documented history of debris-related problems. The Virginia sites include: three
bridges over the James River in central Virginia, two bridges over the Staunton, Dan, and
Mehrrin Rivers in south-central Virginia, one bridge over the Hyco River in south-central
Virginia, and one bridge over the Banister River in south-central Virginia. As shown in Table 2
and Figures 14 through 24, several of these sites, including US Rt. 360 over Staunton River, VA
880 over Dan River, VA 138 and VA 621 over Mehrrin River, and VA 522 and VA 621 over the
James River, are characterized by mid-channel bars and/or shallow water depths in the vicinity
of the bridge, which may increase the potential for debris accumulation. Debris accumulations at
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multi-span bridges in VA exhibited similar characteristics to those witnessed at the Pennsylvania
SR 0103 bridge over the Juniata River. Debris at these sites (e.g., US Rt. 360 over the Staunton
River, VA 45 over the James River, VA 522 over the James River) tended to accumulate at
specific piers. Those located at the outside of meander bends or centered in the thalweg in strait
stream reaches had larger debris accumulations than other piers at the time of data collection.
Lastly, the bridges crossing the Mehrrin, Hyco, and Bannister Rivers are perhaps prone to debris
accumulation due to structural characteristics of the bridge, including piers poorly aligned with
approaching flow, exposed piles, and pier placement.

In Tennessee, five bridge sites were visited (see Figures 25 through 30): the TN 249 and TN 250
bridges over the Harpeth River, the TN 005 (US 45W) bridge over the Obion River, and the TN
007 (US 31) and TN 274 bridges over the EIk River. The selection of debris accumulation sites
was provided by the Tennessee DOT and represents locations of the most severe debris
accumulation problems within the state. Debris accumulation at these locations seemed to be
principally related to an abundant supply of debris in the watersheds and positioning of bridge
piers directly in the path of debris flow. The TN 249 bridge over the Harpeth river is located
downstream of a meander. Consequently, the bridge pier located closest to the outside of the
meander bend collects the majority of debris at this site (Figure 25). At the remaining four
Tennessee sites, observations suggest that the path of debris flow coincided with the center of the
stream channel. At each of these sites, river reaches upstream of the bridges are relatively
straight, with the deepest flow occurring roughly in the center of the channel. Bridge piers
located in the center of the channel collected the majority of debris at each of these locations.
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Table 2. Summary of site observations.

Number .
% Channel Bars/ . Location and Est. Span
State Bridge SAream | widening Deposits of Piers Pier Type Size v | width
at Bridge Channel of Debris (ft)
PA PA 103 over Juniata . Pier 3 from left .
River 7 None None 3 Solid, round nosed bank: S-M Silt, gravel 50
PA At bridge in widened .
PA 3019 over . N . M-L debris; not
Clearfield Creek 4 150 sectlonég\c;gl. width; 1 Solid, round nosed centered on pier Gravel 45
PA At bridge in widened
PA 3012 over 4 100 section; mod. width; 1 Solid, round nosed At pier; S-M-L Gravel 35
Clearfield Creek gravel
PA At bridge in widened
PA 1533?2;?&?%%“ 4 90 section; mod. width; 1 Solid, round nosed At pier; S-M-L Gravel 40
gravel
PA PA 3012?{;?': French 6 None None 2 Solid, round nosed At pier; S, L Gravel 110
PA US Rt. 6 over French Single, round Upstream at left
Creek (PA) 6 None None 5 columns bank; mostly L Gravel 115
PA PA 2013 over East :
Sandy Creek 4 180 None 1 Solid, round nosed None Gravel 50
VA | US Rt. 360 eastbound Sediment deposition Silt, sand,
and westbound over across width of : . gravel,
Staunton River None channel, very shallow 3 Solid, round nosed Atpiers; M-L cobble, 70
in vicinity of bridge boulder
VA | VA 45 over James Sand,
River None None 5 Solid, round nosed At piers; M-L ggz\ﬁé’ 115
boulder
VA o
None None 2 columns; square, between iers" gravel, 55
columns PIETS, cobble
S-M-L
VA | VA 716 over Banister : Sand,
River None None 2 Mu!é?'g(’)ﬁj(na?f:d At pier; L gravel, 45
P cobble
VA USRt. 29 Silt, sand,
southbound over Dan None None 3 Solid, round nosed | At piers; S-M-L gravel, 120
River cobble




Number

% Channel Bars/ . Location and Est. Span
State Bridge Sct)';%aeT Widening Deposits of Fi’r:ers Pier Type Size M'Etee?‘ial Width
at Bridge Channel of Debris (ft)
VA VA 668 over None present .
Staunton River (history and Slli,a\slde,
None None 2 Solid, round nosed evidence of gobble’ 60
accumulation at boulde,r
bridge)
VA VA 880_over Dan None Mid-channel bars 1 Solid, round nosed At pier; S-M-L Silt, sand, 70
River gravel
VA | VA 138 over Mehrrin Sediment deposition Silt sand
River across width of . - ! '
None channel, very shallow 1 Solid, round nosed At pier; S-M-L gg%\gi:e, 75
in vicinity of bridge
VA | VA 621 over Mehrrin None present
River None Mid—channel,_ 0 I-b_eam polumns g:/'iségr%:g? Silt, sand, 75
downstream of bridge with crib walls accumulation at gravel
bridge)
VA VA 522 over James Silt, sand,
River Mid-channel, . e QLN gravel,
None upstream of bridge 6 Solid, round nosed | At piers; S-M-L cobble, 120
boulder
VA VA 603 over branch Mid-channel, Silt, sand,
of James River None upstream and 3 Solid, round nosed | At piers; S-M-L gravel, 45
downstream of bridge cobble
TN TN 249 bridge over : e CNA Silt, sand,
the Harpeth River None None 2 Solid, round nosed At pier; S-M-L gravel 80
TN . Point bar, at inside of .
TN 250 bridge over ’ . S Silt, sand, )
Harpeth River None meandegr?ggéream of 4 Solid, round nosed At pier; M-L gravel 45-60
TN TN 005 (US 45W) . .
. . Rounded columns, | At pier, between | Silt, sand, i
brldgesx/eerrOblon None None 2 2 per pier columns: S-M-L gravel 55-70
TN TN 007 (US 31) . o Silt, sand,
bridge over EIk River None None 4 Solid, round nosed At pier; M-L gravel 50
TN . Silt, sand,
TN 274 brl_dge over None Mid-channel bars 3 Solid, round nosed At pier; S-M gravel, 70
Elk River cobble
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Figure 8. PA 3019 over Clearfield Creek, Clearfield County, Coalport, PA.
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Figure 9. PA 103 over the Juniata River, Mifflin County, Lewistown, PA.

Figure 10. PA 153 over Bennett Branch, Clearfield County, near Penfield, PA.
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Figure 12. US Rt. 6 over French Creek in Crawford County, north of Saegertown, PA.
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Figure 13. PA 2013 bridge over East Sandy Creek, Venango County, PA.

Figure 14. US Rt. 360 bridge over the Staunton River, Charlotte-Halifax Co. line, VA.
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Figure 15. VA 45 bridge over the James River, Cumberland-Goochland Co. line, VA.

Figure 16. US Rt. 58 bridge over the Hyco River, Halifax Co., VA.
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Figure 17. VA 716 bridge over the Banister River, Halifax Co., VA.

Figure 18. US Rt. 29 bridge over the Dan River, Pittsylvania Co., VA.

26



Figure 20. VA 880 bridge over the Dan River, Pittsylvania Co., VA.
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Figure 22. VA 621 bridge over the Mehrrin River, Lunenburg/Mecklenburg Co. line, VA.
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Figure23. VA 522 bridge over the James River, Goochland/Powhatan Co. line, VA.

Figure 24. VA 603 bridge over a branch of the James River, Goochland Co., VA.
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Figure 26. TN 250 bridge over the Harpeth River, Cheatham Co., TN.
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Figure 27. TN 005 (US Rt. 45) over the Obion River, Obion Co., TN.

Figure 28. TN 003 (US Rt. 51) over the Wolf River, Shelby Co., TN.
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Figure 30. TN 274 over the Elk River, Lincoln Co., TN.
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ANALYSIS OF FACTORS AND COUNTERMEASURES

Based on the literature review, DOT queries, and field observations, a set of factors that
contribute to the accumulation of debris at bridges was determined that falls into three
categories, as described below.

Stream and watershed characteristics influencing debris supply:

Alteration of runoff. As land use changes, the hydrologic response may change to a
flashier response to precipitation, higher peak flows, etc.

Stream order. 1%- and 2"-order streams rarely transport large debris, whereas 3"- and 4™-
order streams commonly do transport large debris that may become lodged at bridges.
Channel confinement. The degree to which a channel is confined, or entrenchment, is
related to stream bank stability.

Channel sinuosity. Highly meandering streams tend to have a high rate of lateral
movement, inducing bank erosion and introduction of debris to streams.

Stream bank stability. Stream bank erosion is a dominant factor in the introduction of
debris to the river environment.

Stream bank material. The type of material can dictate the susceptibility of the banks to
rapid erosion.

Logging and other watershed disturbances. Such disturbances are a major source of
debris to streams.

Stream characteristics influencing debris transport:

Stream bed irregularities, including bridge-related channel modifications with a widened
(shallow) section upstream and at the bridge as well as bars and sediment accumulation
upstream of bridge piers.

Bank irregularities that provide eddies, dead zones for debris to catch and collect,
including widened sections at bridges.

Upstream infrastructure, including bridges, culverts, and abandoned infrastructure.

Bridge characteristics affecting debris accumulation:

Span length. If the debris is longer than the span between adjacent piers or piers and
abutments, the debris may become lodged between them.

Pier placement. Debris accumulation will occur with the highest frequency and greatest
severity at locations where bridge piers and abutments are located in the path of floating
debris.

Exposed pile caps. Exposed pile caps provide an additional obstruction to flow,
increasing the potential for debris accumulation.

Pier shape and alignment. In general, solid, round-nosed piers, aligned parallel with
stream flow are recommended to decrease the likelihood of debris accumulation.

Scour countermeasures, particularly when dumped and mounded riprap at piers.

Based on this list of factors, it is clear that the most effective practices to alleviate debris
accumulation at bridges would be to modify the stream and watershed characteristics to reduce
the supply, alter stream characteristics that influence debris transport, or replace or modify the
bridge substructure to permit debris passage beneath the bridge. In most cases, however, the
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DOT will want to focus, at least initially, on countermeasures that will be effective in reducing
the costs and efforts of ongoing maintenance due to debris at bridges and that will more
effectively prevent debris from accumulating during high flows. Removal of debris after it has
accumulated is not effective in preventing the problems associated with debris accumulation,
such as flooding, scour, and loading, since these processes are active during the high flows while
the debris is in place or accumulating.

The costs of countermeasures are highly varied. At most bridges where debris accumulates, one
option is to modify the substructure to provide passage of debris by changing the pier
configuration and/or span length to accommodate the debris. However, although this may be the
ideal option, it is not likely to be economically feasible. Thus, the discussion here centers on the
use of countermeasures rather than bridge modifications. Table 3 provides the benefits of each
selected countermeasure, their disadvantages, and estimated costs.
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Table 3. Benefits, disadvantages, and qualitative cost ranges for debris countermeasures.

Option

Benefits

Disadvantages

Annual Cost
over 10-Year
Period

Maintenance
removal of debris

Simple operation

Required over life of bridge;
disruptive of aquatic
ecosystem; accumulation
during flood events may
jeopardize bridge, cause scour
and flooding

Low to Moderate
(over longer term)

Vanes/weirs
employed to direct

Following installation, may
alleviate or reduce

Will lead to alteration of
sediment transport processes;
if not designed correctly can

debris flow o . cause aggradation or erosion in Low
. additional maintenance L oS .
through bridge . the vicinity of the bridge.
) requirements .
opening Debris may tend to hang up on
structure
May trap debris upstream of
bridge requiring maintenance
. Simple design and removal; known to fail under
Debris deflectors : .
construction high lateral forces of trapped Low

debris; failure of piles may
jeopardize bridge

Debris basin

Simple design, construction
and operation; potential to
sell collected timber and
sediment

May need to purchase land if
not located in right-of-way;
requires periodic removal of
collected sediment and debris;
lack of sediment transmission
may lead to erosion
downstream; may adversely
affect the passage of migratory
species

Moderate to High

Debris sweepers

Active system; following
installation, may alleviate
additional maintenance
requirements; requires little
disturbance of the stream
channel

Failure of system can increase
potential for debris
accumulation; not appropriate
for certain bridge
configurations (if span is less
than maximum length of
debris)

Low to Moderate

Crib walls, debris

May not require stream
modification or continuing

Low reliability; problem may
continue; maintenance

fins . . Moderate
maintenance required
Provides more effective

Reconfiguration of scour protec_tiqn as well as
debris alleviation; can None Moderate

riprap at piers

create system that alleviates
both debris and scour
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Channelization or
reconfiguring the
channel

Prevent debris and
sediment accumulation by
increasing rate of flow
through steepened

reach

Higher velocity could cause
scour at bridge; may cause
erosion of bed and banks
upstream; potential
maintenance costs associated
with erosion; not sustainable
if river system is unstable

High

Removal of
unneeded
upstream
infrastructure or
other obstructions

Eliminates obstructions that
may be causing sediment
and/or debris-related
problems in the vicinity of
the bridge; no maintenance
required following removal

Removal of obstructions may
create new flow patterns,
which may lead to additional
sediment and/or debris related
problems

Moderate to High
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GUIDELINES FOR SELECTION OF COUNTERMEASURES AT BRIDGES
The selection of debris countermeasures at bridges in District 2 is a function of the bridge

characteristics, environmental (stream and debris) factors, and the implementation and
maintenance costs over period of time. Figure 31 provides a conceptualization of the process of

selecting a countermeasure.
Debris
Problem

Bridge
Characteristics

Stream

Characteristics

Select Alternatives

Compare costs over time

/ Final Selection /

Figure 31. Flowchart conceptualizing the process of selecting
a countermeasure for debris accumulation at bridges.

The factors described in the previous section and the concept presented in Figure 31 were used to
develop a more detailed flowchart to assist in determining the best management solution for
minimizing debris accumulations at bridge piers based on these factors. The following four
questions, related to the bridge and stream characteristics described above, provide the basis of
the detailed flowchart.
1. Are the bridge piers aligned approximately perpendicularly to the channel and/or
approaching flow?
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2. Are the bridge piers designed such that they minimize the collection of debris? For
example, piers that are streamlined will tend to catch less debris than those that consist of
exposed pile groupings and/or pile caps.

3. s there evidence to suggest that the stream has been widened immediately upstream of
the bridge site to accommodate the design flow?

4. Are there channel irregularities, such as sediment deposits, bars or islands, or
infrastructure, such as abandoned bridge piers or abutments, immediately upstream of the
debris accumulation site?

The first two questions relate to the bridge itself and the second two questions relate to the
channel in the vicinity of the bridge. Based on these four questions, 16 non-unique solutions are
possible. Figure 32 is the resulting flowchart for selection of the countermeasures. The selection
of countermeasures for each solution is described below.

Riprap is frequently mounded at bridge piers as a countermeasure for scour. Mounded riprap at
piers often provides a rough surface for debris to become caught and accumulate. Therefore,
regardless of the solution path shown in Figure 32, the DOT should, as its first step in decreasing
maintenance associated with debris accumulation, remove the mounded riprap and redesign the
scour countermeasure according to the FHWA HEC-23 (Lagasse et al. 2001).

Clearly, the final selection of a countermeasure must include cost as a consideration. The relative
costs are given in Table 3. The actual costs vary substantially between sites. Although cost
should be considered, it may be that a higher cost countermeasure can provide a far more
effective solution that will be actively protecting the bridge during high flows. Debris removal,
the standard maintenance procedure, may not be as effective as some other measures since debris
is often accumulating during high flows and affecting flooding, scour, and loading.
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Figure 32. Solutions flowchart for debris accumulation at one or more piers.
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Solution 1:

Remove upstream infrastructure if no longer in use. If upstream infrastructure is still in use, or is
otherwise valuable, a system of in-stream hydraulic structures, such as vanes, can be used to
direct primary flow pathways around the upstream infrastructure and properly align the flow to
pass under the bridge. If there are stream bank irregularities immediately upstream of the bridge,
vanes and similar structures will also promote the healing of the banks and eliminate eddies and
flow obstructions that tend to promote debris accumulation. Artificially widened stream sections
just upstream of bridges result in lower stream velocities and promote sediment deposition. As
these areas become shallower they provide ideal locations for debris to collect. To concentrate
the flow through the widened areas and through the bridge openings, a system of vanes and
similar structures could be designed. Eliminating bar formation through the use of vanes will
promote a more natural transport of debris through the bridge opening.

Solution 2:

Artificially widened stream sections just upstream of bridges result in lower stream velocities
and promote sediment deposition. As these areas become shallower they provide ideal locations
for debris to collect. To concentrate the flow through the widened areas and through the bridge
openings, a system of vanes and similar structures could be designed. Eliminating bar formation
through the use of vanes will promote a more natural transport of debris through the bridge
opening.

Solution 3:

Remove upstream infrastructure if no longer in use. If upstream infrastructure is still in use, or is
otherwise valuable, a system of in-stream hydraulic structures, such as vanes, can be used to
direct primary flow pathways around the upstream infrastructure and properly align the flow to
pass under the bridge. If there are stream bank irregularities immediately upstream of the bridge,
vanes and similar structures will also promote the healing of the banks and eliminate eddies and
flow obstructions that tend to promote debris accumulation. To further ensure that debris does
not collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity
of the pier, disrupting the approaching flow and guiding debris away from the pier. If this option
is considered, the distance between the pier where the sweeper is to be installed and adjacent
piers and/or abutments should be greater than the design log length (see the literature review).

Solution 4:

The bridge pier has been constructed in the dominant debris flow pathway. The flow pathway
can be altered using a system of in-stream hydraulic structures, such as vanes, to guide debris
away from the bridge pier and through the bridge opening. To further ensure that debris does not
collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity of
the pier, disrupting the approaching flow and guiding debris away from the pier. If this option is
considered, the distance between the pier where the sweeper is to be installed and adjacent piers
and/or abutments should be greater than the design log length (see the literature review).

Solution 5:

Piers designed with solid walls, a rounded pier nose, and pile caps that are below the stream bed
elevation are less likely to trap floating debris than non-streamlined configurations. Thus, for
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bridges with these less streamlined configurations, in-stream hydraulic structures, particularly
submerged (lowa-type) vanes, can be used to guide the flow and debris around the bridge piers.
In addition, remove upstream infrastructure if no longer in use. If upstream infrastructure is still
in use, or is otherwise valuable, a system of in-stream hydraulic structures, such as vanes, can be
used to direct primary flow pathways around the upstream infrastructure and properly align the
flow to pass under the bridge. If there are stream bank irregularities immediately upstream of the
bridge, vanes and similar structures will also promote the healing of the banks and eliminate
eddies and flow obstructions that tend to promote debris accumulation. Artificially widened
stream sections just upstream of bridges result in lower stream velocities and promote sediment
deposition. As these areas become shallower they provide ideal locations for debris to collect. To
concentrate the flow through the widened areas and through the bridge openings, a system of
vanes and similar structures could be designed. Eliminating bar formation through the use of
vanes will promote a more natural transport of debris through the bridge opening.

Solution 6:

Piers designed with solid walls, a rounded pier nose, and pile caps that are below the stream bed
elevation are less likely to trap floating debris than non-streamlined configurations. Thus, for
bridges with these less streamlined configurations, in-stream hydraulic structures, particularly
submerged (lowa-type) vanes, can be used to guide the flow and debris around the bridge piers.
Artificially widened stream sections just upstream of bridges result in lower stream velocities
and promote sediment deposition. As these areas become shallower they provide ideal locations
for debris to collect. To concentrate the flow through the widened areas and through the bridge
openings, a system of vanes and similar structures could be designed. Eliminating bar formation
through the use of vanes will promote a more natural transport of debris through the bridge
opening.

Solution 7:

Piers designed with solid walls, a rounded pier nose, and pile caps that are below the stream bed
elevation are less likely to trap floating debris than non-streamlined configurations. Thus, for
bridges with these less streamlined configurations, in-stream hydraulic structures, particularly
submerged (lowa-type) vanes, can be used to guide the flow and debris around the bridge piers.
Remove upstream infrastructure if no longer in use. If upstream infrastructure is still in use, or is
otherwise valuable, a system of in-stream hydraulic structures, such as vanes, can be used to
direct primary flow pathways around the upstream infrastructure and properly align the flow to
pass under the bridge. If there are stream bank irregularities immediately upstream of the bridge,
vanes and similar structures will also promote the healing of the banks and eliminate eddies and
flow obstructions that tend to promote debris accumulation. To further ensure that debris does
not collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity
of the pier, disrupting the approaching flow and guiding debris away from the pier. If this option
is considered, the distance between the pier where the sweeper is to be installed and adjacent
piers and/or abutments should be greater than the design log length (see the literature review).

Solution 8:
Piers designed with solid walls, a rounded pier nose, and pile caps that are below the stream bed
elevation are less likely to trap floating debris than non-streamlined configurations. Thus, for
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bridges with these less streamlined configurations, in-stream hydraulic structures, particularly
submerged (lowa-type) vanes, can be used to guide the flow and debris around the bridge piers.
The bridge pier has been constructed in the dominant debris flow pathway. The flow pathway
can be altered using a system of in-stream hydraulic structures, such as vanes, to guide debris
away from the bridge pier and through the bridge opening. To further ensure that debris does not
collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity of
the pier, disrupting the approaching flow and guiding debris away from the pier. If this option is
considered, the distance between the pier where the sweeper is to be installed and adjacent piers
and/or abutments should be greater than the design log length (see the literature review).

Solution 9:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. In addition, remove any upstream
infrastructure if no longer in use. If upstream infrastructure is still in use, or is otherwise
valuable, a system of in-stream hydraulic structures, such as vanes, can be used to direct primary
flow pathways around the upstream infrastructure and properly align the flow to pass under the
bridge. If there are stream bank irregularities immediately upstream of the bridge, vanes and
similar structures will also promote the healing of the banks and eliminate eddies and flow
obstructions that tend to promote debris accumulation.

Solution 10:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Artificially widened stream sections
just upstream of bridges result in lower stream velocities and promote sediment deposition. As
these areas become shallower they provide ideal locations for debris to collect. To concentrate
the flow through the widened areas and through the bridge openings, a system of vanes and
similar structures could be designed. Eliminating bar formation through the use of vanes will
promote a more natural transport of debris through the bridge opening.

Solution 11:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. In addition, remove any upstream
infrastructure if no longer in use. If upstream infrastructure is still in use, or is otherwise
valuable, a system of in-stream hydraulic structures, such as vanes, can be used to direct primary
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flow pathways around the upstream infrastructure and properly align the flow to pass under the
bridge. If there are stream bank irregularities immediately upstream of the bridge, vanes and
similar structures will also promote the healing of the banks and eliminate eddies and flow
obstructions that tend to promote debris accumulation. To further ensure that debris does not
collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity of
the pier, disrupting the approaching flow and guiding debris away from the pier. If this option is
considered, the distance between the pier where the sweeper is to be installed and adjacent piers
and/or abutments should be greater than the design log length (see the literature review).

Solution 12:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. The bridge pier has been constructed
in the dominant debris flow pathway. The flow pathway can be altered using a system of in-
stream hydraulic structures, such as vanes, to guide debris away from the bridge pier and through
the bridge opening. To further ensure that debris does not collect on the bridge pier, a debris
sweeper could be installed to create vortices in the vicinity of the pier, disrupting the
approaching flow and guiding debris away from the pier. If this option is considered, the
distance between the pier where the sweeper is to be installed and adjacent piers and/or
abutments should be greater than the design log length (see the literature review).

Solution 13:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Piers designed with solid walls, a
rounded pier nose, and pile caps that are below the stream bed elevation are less likely to trap
floating debris than non-streamlined configurations. Thus, for bridges with these less streamlined
configurations, in-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Remove upstream infrastructure if no
longer in use. If upstream infrastructure is still in use, or is otherwise valuable, a system of in-
stream hydraulic structures, such as vanes, can be used to direct primary flow pathways around
the upstream infrastructure and properly align the flow to pass under the bridge. If there are
stream bank irregularities immediately upstream of the bridge, vanes and similar structures will
also promote the healing of the banks and eliminate eddies and flow obstructions that tend to
promote debris accumulation. Artificially widened stream sections just upstream of bridges result
in lower stream velocities and promote sediment deposition. As these areas become shallower
they provide ideal locations for debris to collect. To concentrate the flow through the widened
areas and through the bridge openings, a system of vanes and similar structures could be
designed. Eliminating bar formation through the use of vanes will promote a more natural
transport of debris through the bridge opening.
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Solution 14:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Piers designed with solid walls, a
rounded pier nose, and pile caps that are below the stream bed elevation are less likely to trap
floating debris than non-streamlined configurations. Thus, for bridges with these less streamlined
configurations, in-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Artificially widened stream sections
just upstream of bridges result in lower stream velocities and promote sediment deposition. As
these areas become shallower they provide ideal locations for debris to collect. To concentrate
the flow through the widened areas and through the bridge openings, a system of vanes and
similar structures could be designed. Eliminating bar formation through the use of vanes will
promote a more natural transport of debris through the bridge opening.

Solution 15:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Piers designed with solid walls, a
rounded pier nose, and pile caps that are below the stream bed elevation are less likely to trap
floating debris than non-streamlined configurations. Thus, for bridges with these less streamlined
configurations, in-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Remove upstream infrastructure if no
longer in use. If upstream infrastructure is still in use, or is otherwise valuable, a system of in-
stream hydraulic structures, such as vanes, can be used to direct primary flow pathways around
the upstream infrastructure and properly align the flow to pass under the bridge. If there are
stream bank irregularities immediately upstream of the bridge, vanes and similar structures will
also promote the healing of the banks and eliminate eddies and flow obstructions that tend to
promote debris accumulation. If there are stream bank irregularities immediately upstream of the
bridge, vanes and similar structures will also promote the healing of the banks and eliminate
eddies and flow obstructions that tend to promote debris accumulation. To further ensure that
debris does not collect on the bridge pier, a debris sweeper could be installed to create vortices in
the vicinity of the pier, disrupting the approaching flow and guiding debris away from the pier.

If this option is considered, the distance between the pier where the sweeper is to be installed and
adjacent piers and/or abutments should be greater than the design log length (see the literature
review).

Solution 16:

Bridge piers that are not aligned perpendicularly to the approaching flow decrease the effective
distance between adjacent piers and/or abutments, increase the effective width of the pier, create
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regions of increased flow velocity around the upstream face of the pier, and create eddies around
the downstream face. These flow alterations increase the likelihood of debris accumulation at the
bridge site. In-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. Piers designed with solid walls, a
rounded pier nose, and pile caps that are below the stream bed elevation are less likely to trap
floating debris than non-streamlined configurations. Thus, for bridges with these less streamlined
configurations, in-stream hydraulic structures, particularly submerged (lowa-type) vanes, can be
used to guide the flow and debris around the bridge piers. To further ensure that debris does not
collect on the bridge pier, a debris sweeper could be installed to create vortices in the vicinity of
the pier, disrupting the approaching flow and guiding debris away from the pier. If this option is
considered, the distance between the pier where the sweeper is to be installed and adjacent piers
and/or abutments should be greater than the design log length (see the literature review).

EXAMPLES

Following Figure 32 and the solution descriptions that follow, several examples can be given
using the data for bridges given in Table 2. For PA 103 over the Juniata, there is no artificial
widening, bars or other channel irregularities. The piers are solid and streamlined, but in the path
of floating debris. Following Figure 32, Solution 4 is suggested. In-stream hydraulic structures,
such as vanes, may provide sufficient flow re-direction to guide debris around the bridge pier and
through the bridge opening. To further ensure that debris does not collect on the bridge pier, a
debris sweeper could be installed to create vortices in the vicinity of the pier, disrupting the
approaching flow and guiding debris away from the pier. Since the debris is small to medium in
size, the distance between the pier where the sweeper is to be installed and adjacent piers is
greater than the design log length. Given that the channel is a 7"-order stream and is rather wide
and deep, installation of vanes at the pier may prove to be a difficult and costly implementation.
Thus, the sweeper is likely the best selection.

Both PA 3019 over Clearfield Creek and PA 153 over Bennett Creek are 4™-order streams with
significant widening of the channels at the bridges and sediment deposition just upstream in the
widened sections. From Figure 32, the suggested solution for both bridges is Solution 1. In these
two cases, there is no upstream infrastructure to be removed. The primary irregularities in the
channel are the presence of sediment bars at both bridges where debris can be caught. A set of
vanes, particularly submerged (lowa-type) vanes may be very useful in providing locally higher
velocities so that the sediment moves through the bridge openings, reducing or eliminating the
problematic sites and improving natural flow through the bridge openings.

US 6 over French Creek is a 6"-order stream that has not been widened, and bars of sediment
deposition have not accumulated. The debris caught at the piers tends to be rather large, but not
longer that the bridge span lengths. As for the Juniata River example, a 6™-order stream tends to
be rather wide and deep. Thus, the most cost-effective solution is likely the debris sweeper.

Data on three additional bridges were collected to permit testing of the method developed in this

report at bridges not included in the development of the method. These bridges were selected
based on a documented history of recurring debris accumulation at the sites and include: PA 588
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(Riverview Road) over Connoquenessing Creek; PA 3031 (Prestley Road) over Chartiers Creek;
and PA 351 (Koppel Road) over the Beaver River. These three sites are shown in Figures 33
through 35. The relevant stream and bridge parameters are included in Table 4. For the PA 588
bridge over Connoqguenessing Creek, the bridge piers are not well aligned with the approaching
stream flow and significant channel irregularities, including mid-channel bars and bedrock
outcrops, exist. Chronic debris accumulation at this site is likely due to these characteristics,
despite the use of streamlined piers and preservation of the natural stream width at the site.
Based on these characteristics, Figure 32 indicates that solution 15 is appropriate. Solution 15
recommends the use of in-stream hydraulic structures to align upstream flow with the bridge
piers. Hydraulic structures can also be used to concentrate flow in the center of the channel
upstream of the bridge, which may reduce the impact of existing mid-channel bars on debris
transport and reduce the probability of additional sediment deposition at the site. If additional
countermeasures are required to reduce the accumulation of debris at this site, a debris sweeper
could be installed at one or both bridge piers to create currents that redirect debris around the
bridge substructure.

Both the PA 3031 bridge over Chartiers Creek and the PA 351 bridge over the Beaver River are
well aligned with approaching flow and were constructed using streamlined piers. Neither
watercourse has been artificially widened in the vicinity of the bridge nor do stream irregularities
adversely affect debris transport. Both of these bridges suffer from chronic debris accumulation
due to piers that were placed in predominant debris flow pathways. Based on these
characteristics, Figure 32 indicates that solution 4 is appropriate for both bridges. Solution 4
recommends that a system of in-stream hydraulic structures, such as vanes, be employed to guide
debris away from bridge piers and through the bridge openings. A debris sweeper could be
installed on each of the piers that are most prone to debris accumulation to further ensure that
debris does not collect at the site. At the Chartiers Creek site, a single bridge pier is located
directly in the center of the channel with span lengths of about 70 ft on either side of the pier.
Care should be taken to ensure that the distance between the bridge abutments and pier is greater
than the maximum length of debris transported downstream during a variety of debris
transporting events. If this is not the case, additional sweepers and hydraulic structures may be
required to rotate debris so that the major axis is aligned with flow, allowing the debris to travel
through the bridge opening without blocking the span between the pier and abutment.
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Figure 34. PA 3031 over Chartiers Creek, Allegheny County, PA.
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Figure 35. PA 351 over the Beaver River, Beaver County, PA.

48



Table 4. Summary of observations from sites used to test the debris accumulation countermeasure method.

State

Bridge Stream % Bars/ Number Pier Type Location and Bed Est. Span
Order | Channel Deposits of Piers Size Material Width (ft)
Widening in of Debris
at Bridge Channel
PA | PA 588 over Gravel/cobble
Conno_que- 6 None _b{ar_s in 2 Solid, round None Silt, sand, gravel, 70
nessing vicinity of nosed cobble
Creek bridge
PA PA 3031
over Solid, round Silt, sand, gravel,
Chartiers > None None ! nosed None cobble 70
Creek
PA | PA 351 over Solid, rip rap At pier closest Silt, sand, gravel
Beaver 7 None None 3 ' to right bank; ’ ' ' 85
! around base cobble, boulder
River S-M-L
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Site |

STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
SR 2017, 524 130 S’/ZI/Oa?
BRIDGE NUMBER STREAM NAME
0- - 130 -
bo-3017 - 130~ 1950 French (reek
GPS COORDINATES

N 41°26.292" ) F9° 52328
SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
8 Natural X None ¥ None [¥{None
X Agricultural X Grass O Occasional O Away from river
O Urban JX Pasture O Frequent O Along river
O Suburban M Crops
MRural X Shrubs
O Industrial J8 Deciduous Forest/trees
)ZfCattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None & Natural ONone O None
O <1 river width O Agricultural X Grass R <l river width L. 5.
X 1-5 river widths O Urban O Pasture 0 1-5 river widths )
O 5-10 river widths O Suburban O Orchards O>5 river widths
O>10 river widths X Rural [ Crops
O Industrial M Shrubs
O Mining %Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

R.B. has

hene



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

K None ¥ None 0 Along channel bank

O Left bank O Natural 0O Set back <1 river width
O Right bank O Constructed [J Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics

O Straight O Mild bends

(M Meandering J’ Moderate bends

O Braided O Tight bends

O Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
™ None K None JX|None JANone \@'Debris
OOccasional O Bedrock J Occasional O Bedrock O Mining
O Frequent O Boulders O Frequent ] Boulders [ Reservoir
O Confined J Gravel armor O Confined O Gravel armor O Knickpeint

O Bridge protection O Bridge protection

O Grade control O Bridge abutments

0 Debris O Bank stabilization

[ Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
O Cascade or step-pool O Modified (engineered) I Perennial
O Plane, pool-riffle, dune-ripple (JRegulated O Flashy perennial
O Braided O Arroyo U Intermittent

O Ephemeral

Chamel width= 2272 §b

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation  Bar Width
O Clay ¥ None O Silt 1 None R None
X.Silt O Alternate bars (0 Sand O Grasses O Narrow
(% Sand O Point bars O Gravel OReeds/shrubs [0 Moderate
D Gravel O Mid-channel bars [ Cobbles O Trees 0O Wide

# Cobbles O Diagonal bars

Boulders S Irregular/combination




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? Myes [no

tree density: O sparse (X dense

tree health: Mgood OI poor

tree ages: 0 young K mature (1 old
tree diversity? Ydyes [Ino

Bank
Characteristic | Left Bank Right Bank

Oclay O clay

Kisilt W silt

¥sand Bdsand

® gravel Bgravel

®¥.cobbles ¥ cobbles

O boulders O boulders
Bank material | O bedrock O bedrock

K no layers “?Tno layers

O cohesive O cohesive

O sand O sand

O gravel O gravel

O cobbles O cobbles
Layer material | [Jboulders O boulders
Bank height Z-4 £2 - & /t

] steep (@ steep

O moderate s ‘/s" e Omoderate "~ %< e
Bank slope O shallow O shallow

tlnone T none

® grasses/annuals W grasses/annuals

¥ reeds/shrubs Freeds/shrubs

¥ trees ¥ trees

falling trees? ¥ yes Oino

tree density: [ sparse (@ dense

tree health: & good O poor

tree ages: [J young X mature 0 old
tree diversity? Eyes O no

Bank erosion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction

O general # ‘},
type of erosion: ‘\\D he#”
O fluvial

gy

(1 geotechnical

location of erosion:
Foutside meander bend
O inside meander bend
(J opposite bar or obstruction
O general
type of erosion:
fluvial
1 geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
M Presence of debris at bridge (See Part 9)

O Presence of debris at upstream sites

Documented need for debris removal at bridge (Contact:

Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

LI None Percent
O Small floating debris 25 o/ o
) Medium floating debris -

O Large floating debris %o

[dFine detritus
O Coarse detritus
O Boulders

Percent

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: Z

Width between piers:

d m’omﬁ

Width me ents‘:
{;eﬂ banLlf‘)or abutment to 3 4 -‘n"é @or

[ L 4a™ r\t

ht
abu‘fW+

opler' s 74

Piers 1 -2

2 -3 3 - 4

Width (ft) [13 [+

106 FE

Height of low chord above stream bed: / 4 7[b

PART 11: PIER CHARACTERISTICS
,ESingle, solid piers

[ Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
(0 Sheltered location (Piers

ﬂBank/ﬂoodplam {Piers ! )

—)

Mln the channel (Piers

Z

)

}ﬁ In the path of debris flow (Piers _Z~ )




o=
STREAM RECONNAISSANCE

For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
SR 5 /z/ / oF
BRIDGE NUMBER STREAM NAME
20- 000k - 330 O&G L. french Creck
GPS COORDINATES ‘

Nyi® q4.618" Wgo’ 1.3ed

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
(¥ Natural [0 None W None X None
o X Agricultural Grass O Occasional O Away from river
9,9“{ ’1 @NJ & Urban Pasture O Frequent O Along river
\,Lf,VE (¥ Suburban " [ACrops
il [¥Rural §2.Shrubs
W [¥Industrial @& Deciduous Forest/trees
¥ Cattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN :
Floodplain Width - Land Use Vegetation Riparian Buffer Strip
I None X Natural CINone ~ None
O <1 river width O Agricultural ¥ Grass ™ <1 river width
%1-5 river widths O Urban O Pasture O 1-5 river widths
O 5-10 river widths O Suburban O Orchards O >5 river widths
O>10 river widths X Rural O Crops
O Industrial § Shrubs
OO0 Mining W Deciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees
l\ J PSteean %’ow\ fle.:/c é)""wl’ chawnel  bar, 5’0‘“ L®
(lown shreans ) FV‘DM cleck Lpstress of 2 >

plebfﬁ on P!c'{; R’d ?) frpml )ﬁ«‘“’ bﬂmlﬁ ur-s‘]'réam % L/,mﬂ'g&

r T te ’

2 )

3) le by \Oa.nﬁ) dbwﬂéhéﬂm’\. a( L)rié{jd [m*'e Erosmh)
q)

5') bt tf 2 "



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location
N None MNone [J Along channel bank
O Left bank (0 Natural O Set back <1 river width
O Right bank . OConstructed O Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Planform Meander Characteristics
O Straight O Mild bends
Meandering %Moderate bends
{J Braided O Tight bends
0 Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
ﬂNone ﬁLNone ,Bf None M None ¥ Debris
O Occasional [JBedrock O Occasional O Bedrock 3 Mining
O Frequent O Boulders O Frequent O Boulders O Reservoir
fOConfined [ Gravel armor O Confined O Gravel armor O Knickpoint
O Bridge protection (3 Bridge protection
[ Grade control O Bridge abutments
O3 Debris O Bank stabilization
O Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
O Cascade or step-pool [ Modified (engineered) JﬁPerennial
O Plane, pool-riffie, 'dune-ripple (J Regulated 0 Flashy perennial
O Braided O Arroyo O Intermittent
O Ephemeral -

Channel width=_“V 250 ‘F CC‘{'

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation  Bar Width
O Clay CINone O Sik O None O None

g Silt O Alternate bars ® Sand I& Grasses O Narrow
M Sand ' Point bars ™ Gravel }m Reeds/shrubs ¥ Moderate

X Gravel ¥ Mid-channel bars X Cobbles O Trees O Wide
W Cobbles / O Diagonal bars

O Boulders O Irregular/combination

L)\)‘,“f d@w)nd'(ettm ;% L:)r‘{dlac‘,

L l v 2
EATIONN bridy
oo R, D




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? Myes Uno

tree density: (I sparse ¥dense

tree health: Bgood 3 poor

tree ages: [1 young #\ mature 0 old
tree diversity? fyes Ono

Bank
Characteristic | Left Bank Right Bank

Oclay Oclay

O silt Osilt

[0 sand X sand

i gravel X gravel

[¥ cobbles ¥ cobbles

& boulders X boulders
Bank material | bedrock O bedrock

KA no layers R no layers

O cohesive O cohesive

O sand O sand

O gravel O gravel

O cobbles O cobbles
Layer material | [Jboulders O boulders
Bankheight | 4-< fre} 4d-5 Feet

ﬁ steep P‘.‘l steep

O moderate O moderate
Bank slope U shallow 0 shallow

U none O none

R grasses/annuals (X grasses/annuals

freeds/shrubs ) reeds/shrubs

Witrees ¥ trees

falling trees? Clyes X no

tree density: & sparse [ dense

tree health: K good O poor

tree ages: [0 young ¥ mature J old
tree diversity? Syes Cno

Bank erosion
and failure
location

location of erosion:
Xi outside meander bend
UJ inside meander bend
O opposite bar or obstruction
O general

type of erosion:

fluvial

{0 geotechnical

pree”
Clﬁ "; J-‘LWL

location of erosion: Nowe Visible
O outside meander bend 01 R.[B3.
Oinside meander bend ~ VUpstresn
O opposite bar or obstruction J%
O general lprid 21.

type of erosion:
O fluvial

(] geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

'Iﬂ Presence of debris at bridge (See Part 9) ek

W Presence of debris at upstream sites — | momed rately gstream 6’% b ‘d@c i L.B.
MDocumented need for debris removal at bridge (Contact: )

¥ Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
O Small floating debris O Fine detritus

K Medium floating debris E 0 Coarse detritus

}&Large floating debris 35 (0 Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

umber of piers: Q N
i \},H\ds ¢59 /0%’ depes
Width measurements: OL’\' a4
Left bank o pier: t ) Right bank or abutment to
Width between piers:
Piers 1 -2 2 -3 3 - 4 4 - 5 5 -6
Width (ft) | A 1% ~ 15 ~ g A 116 ~l 75

Height of low chord above stream bed:

PART 11: PIER CHARACTERISTICS

(I Single, solid piers

O Multiple, closely spaced pier or pile groups

[J Exposed pier footing piles [ { J {-,i
%Multiple piles, or row of pier columns skewed to approaching flow f ooty allgred / e

. S
PART 12: PIER LOCATION at AUJW\’L
K) Sheltered location (Piers _(; 0% % In the channel (Piers 1,2,2.4, %)
d Bank/floodplain (Piers ) A In the path of debris flow (Piers _Z. , % )
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE

58 2013 5’/2//06’
BRIDGE NUMBER | STREAM NAME

[0 - L0112 ~ 100 - co0s East 3%1&47 Creck
GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
JHNatural [J None & None None
J Agricultural O Grass i Occasional O Away from river
8 Urban O Pasture O Frequent ' O Along river
O Suburban 8 Crops
[ Rural @ Shrubs
O Industrial M Deciduous Forest/trees
O Cattle grazing ¥ Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None }XNatural O None O None
<1 river width O Agricultural O Grass <1 river width
O 1-5 river widths O Urban O Pasture 0O 1-5 river widths
1 5-10 river widths O Suburban O Orchards )Z{>5 river widths
O>10 river widths O Rural O Crops
O Industrial IMShrubs

O Mining )eciduous Forest/trees
O Cattle grazing Coniferous Forest/trees

2_\ U‘OShth) Q’u’"‘ LB_ \)nt}{ﬂ-" hlftjb
2) dblﬂnﬂ“f&ﬂd‘\‘ grov\ brl{,ly, cle;,k.
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Z‘)) O}OWY\Q*Ylﬂm 'FAJ 5/1 ]Of'dﬁb)l (;fom y"(ﬁlq‘} La,n‘d)dﬂwnéﬁ'reﬁm
U\DH V‘\'G\vcln-’o\mne] Ioa/ (wma%w b(lwmlj pper)

5 luege rmber (457¢)



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

one X(None O Along channel bank
O Left bank [J Natural O Set back <1 river width
O Right bank O Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics

O Straight {0 Mild bends
KMeandering & Moderate bends

O Braided ¥ Tight bends

O Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types
T None (O None }Q’None one
E(bccasional Bedrock [J Occasional C Bedrock
OFrequent X(Boulders O Frequent O Boulders
OConfined O Gravel armor O Confined (3 Gravel armor
O Bridge protection 0 Bridge protection
O Grade control O Bridge abutments
O Debris [0 Bank stabilization
[0 Dams (beaver, engineered) O Debris

Corps classification (other)
O Modified (engineered)
O Regulated

2 Arroyo

'M-B classification

O Cascade or step-pool

' mlane, pool-riffle, dune-ripple
O Braided

Channel width = I&ﬁ E{z a—+ br\a\fje—

4s L& wide VPt eam
PART 7. BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
O Clay W None O Silt O None

O Silt O Alternate bars O Sand O Grasses

M Sand O Point bars C Gravel O Reeds/shrubs
o Gravel O Mid-channel bars [ Cobbles O Trees

(X Cobbles O Diagonal bars

#Z Boulders O Irregular/combination

Other

X Debris

[} Mining

1 Reservoir
O Knickpoint

Flow Habit
Perennial

O Flashy perennial

O Intermittent

O Ephemeral

Bar Width
O None

O Narrow
O Moderate
0O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? O yes Wino

tree density: & sparse [ dense

tree health: Kl good [J poor

tree ages: [0 young ¥ mature O old
tree diversity? X yes Ono

Bank
Characteristic | Left Bank Right Bank
CIclay O clay
Csilt O silt
X sand — at b“ﬁlﬂ“ A sand
X gravel ) pstrear v,b Mgravel
(%! cobbles e 4 T# cobbles
I boulders ! %}' & boulders
Bank material | [ bedrock [ bedrock
¥ no layers Xno layers
O cohesive O cohesive
O sand O sand
| gravql O gravel
O cobbles I cobbles
Layer material | [ boulders O boulders
Bank height \-2 ¢ 5 fx
O steep stteep
[ moderate O moderate
Bank slope HAshallow O shallow
] none O none
% grasses/annuals 4 grasses/annuals
¥l reeds/shrubs ¥ reeds/shrubs
™ trees ™ trees

falling trees? Oyes ®ino

tree density: [1 sparse 4 dense

tree health: ® good O poor

tree ages: [J young ¥ mature ) old
tree diversity? iEﬁyes Ono

Bank erosion
and failure
location

location of erosion:
X outside meander bend
O inside meander bend
O opposite bar or obstruction
[ general
type of erosion:
fluvial
O geotechnical

location of erosion:
I outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
X fluvial
O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

O Presence of debris at bridge (See Part 9) — Wnone f?re)sgn-\—i\(

& Presence of debris at upstream sites

- (@ Documented need for debris removal at bridge (Contact: - )
[® Evidence of bank erosion '

PART 9: DEBRIS TYPE / QUANTITY

¥ None Percent Percent
(O Small floating debris (O Fine detritus

O Medium floating debris O Coarse detritus

O Large floating debris O Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

S Bno\’f’ chewed o Clow -
| decreuses elfeckive aprang

— Y onder by

Width measurements: ' . L -
Left bank orto pier: 5 ? p{ r ‘abutmentto pier: éi ;[I »(:'?:', ’ '
Width between piers: (’2 ’C'E' from bewk to alout ""‘“ml'>

Piers 1 -2 2~ 3 3 -4 4 - 5 5 -6
Width ({ft}

Number of piers:

Height of low chord above stream bed: / "7 ycﬁ

PART 11: PIER CHARACTERISTICS _

X Single, solid piers — 5 Ygwe d 1o @\om - Ser. ]’7!‘(‘,,, bures
O Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

0O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
O Sheltered location (Piers ) ¥ In the channel (Piers ‘ )
O Banl/floodplain (Piers ) HIn the path of debris flow (Piers | )



ROAD NAME/NUMBER

BRIDGE NUMBER

GPS COORDINATES

PART I: WATERSHED

STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

53012, Culport, Ceacheld G . /eefen

STREAM NAME

Clw fld wak

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
O Natural U None O None 0 None
O Agricultural O Grass O Occasional O Away from river
O Urban O Pasture O Frequent O Along river
(J Suburban O Crops
O Rural O Shrubs
O Industrial O Deciduous Forest/trees
O Cattle grazing ] Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
ONene ] Natural O None U None
O <1 river width O Agricultural Grass C <1 river width
(1 1-5 river widths O Urban 0 Pasture %]-5 river widths
O 5-10 river widths M_Suburban O Orchards O>5 river widths
%ﬂ 0 river widths O Rural O Crops
_ O industrial ﬁShrubs
O Mining Deciduous Forest/trees
[ Cattle grazing 0 Coniferous Forest/trees

f) Q&Clhj Uf?‘sh’em

‘2) UPSh’M o se QOM ‘Drxdg{, deck




PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location
None W None O Along channel bank
O Left bank O Natural O Set back <1 river width
] Right bank O Constructed O Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Planform Meander Characteristics
O] Straight O Mild bends
0 Meandering O Moderate bends
O Braided O Tight bends
O Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other

X None None ONone U None O Debris

O Occasional O Bedrock jZﬁOccasional Bedrock O Mining

O Frequent O Boulders . O Frequent ‘ﬁBoulders O Reservoir
O Confined O Gravel armor O Confined O Gravel armor O Knickpoint

O Bridge protection O Bridge protection
O Grade control aﬁlﬂ bnd O Bridge abutments

O Debris O'\/‘j [J Bank stabilization

1 Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
O Cascade or step-pool O Modified (engineered) erennial
w]ane, pool-riffle, dune-ripple O Regulated [ Flashy perennial
0O Braided O Arroyo O Intermittent

Channel width = %0 E\: Un(‘lu b"“jﬁ3 4% ”Q UP%&"‘CMDE)}:E?;I‘TQMB
0 br« Jé}-

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation  Bar Width
0 Clay 0 None O Silt m\lone ONone
ilt O Alternate bars ® Sand O Grasses O Narrow
Sand O Point bars ¥ Gravel O Reeds/shrubs  TModerate
Gravel O Mid-channel bars W Cobbles O Trees 0O Wide
obbles O Diagonal bars
{Boulders X{Irregular/combination

‘\LN'F'IJ}'ICM»(' C&,l)»‘ied lOv( thecfjlnﬂ W\C&M
brld%ﬂ-

2



SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
Oclay Oclay
XCsilt silt
'sand N sand
O gravel O gravel
O cobbles O cobbles
O boulders O boulders
Bank material O bedrock O bedrock
Q@no layers mo layers
O cohesive O cohesive
O sand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | boulders O boulders

Bank vegetation

falling trees? ‘bﬁyes Ono

tree density: [J sparse E{dense

tree health: Bigood O poor

tree ages: [1 young ﬁgmature O old
tree diversity? es Ono

Bank height (ﬂ (;L é ,f é
'@steep O ‘ﬁsteep _
O moderate (fd)‘/ I moderate ‘-/// S
Bank slope O shallow ‘ O shallow
[Jnone O none
8 grasses/annuals B‘[grasses/annuals
({reeds/shrubs reeds/shrubs
W trees Kl trees

falling trees? \%Ayes O ne

tree density: [ sparse Mdense
tree health:A] good O poor

tree ages: L1 young { mature [J old
tree diversity? ﬂyes Ono

Bank erosion
and failure
location

location of erosion:
O outside meander bend
[ inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
- Ofluvial
O geotechnical




SECTION 5 —~ DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
- W Presence of debris at bridge (See Part 9)
%!P)resence of debris at upstream sites
ocumented need for debris removal at bridge (Contact: )
[ Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

ONone Percent Percent
Y Small floating debris O Fine detritus

edium floating debris ' O Coarse detritus
@arge floating debris O Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

a Of¢
Number of piers: ' K k 2 CJO “‘F t -
Width measurements: T
Left bank or @0 pier: 35 Right bank or @’m pier: s

Width between piers:

Piers 1 -2 2 -3 3 -4 4 - 5 5 -6

Width (ft)

Height of low chord above stream bed: / { O[zc-

PART 11: PIER CHARACTERISTICS

Dﬂsmgle, solid piers ‘ '@ ﬁml Cl er_'M ﬁ)’e roNosA
(J Multiple, closely spaced pier or pile groups

(0 Exposed pier footing piles

0 Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
O Sheltered location 'Dg}n the channel
O Bank/floodplain 'ﬁln the path of debris flow



STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER SR 2014 DATE ?/zc /‘Leo'-%
Mill Shreet + W@Qﬁcz’f
BRIDGE NUMBER STREAM NAME

Clearfelel Cra.k

GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
O Natural ONone ONone O None

O Agricultural O Grass d Occasional O Away from river
0O Urban OJ Pasture O Frequent O Along river

O Suburban O Crops

O Rural OJ Shrubs

O Industrial {1 Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

PART 3: FLOODPLAIN

Fleodplain Width Land Use Vegetation Riparian Buffer Strip
O None XNaturai ONone O None
O <1 river width O Agricultural WﬁGrass O <1 river width
J 1-5 river widths O Urban O Pasture WI -5 river widths
O 5-10 river widths O] Suburban O Orchards O>5 river widths
ﬂﬂ 0 river widths KRural OCrops
: O Industrial ‘ﬁShrubs
O Mining ﬁDeciduous Forest/trees

O Cattle grazing O Coniferous Forest/irees

| opsirean doet ' lor}dcgc S Younk deloris upShream ,é lgy,pj?,
7. Ur;'$h'w"‘ ‘F}W"\ U{) f‘A“b‘-’ 9. vpsivur " Yo meters Uﬂj%kéve{
%, kama) O(Dum at U‘ﬂﬁ‘h’m e 0/6 ﬂdgﬂ. gg"om l?(ldﬁdc_ €c

. HownsTv-ein o (w'd?ft deck

o
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PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

None %bne O Along channel bank
(O Left bank O Natural 0O Set back <1 river width
O Right bank O Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight O Mild bends

O Meandering 0 Moderate bends

[J Braided O Tight bends

0 Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types
one None O None O None

O Occasional [ Bedrock Occasional O Bedrock

O Frequent U Boulders O Frequent [ Boulders

O Confined O Gravel armor O Confined (O Gravel armor

3 Bridge protection
O Grade control
O Debris

O Dams (beaver, engineered) Ol Debris

M-B classification Corps classification (other)

0 Cascade or step-pool (1 Modified (engineered)
W(Plane, pool-riffle, dune-ripple O Regulated

11 Braided O Arroyo

Channel width =

PART 7. BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
OClay ONone O Silt O None
WSl O Alternate bars Sand Grasses
] Sand O Point bars Gravel O Reeds/shrubs
Gravel O Mid-channel bars Cobbles O Trees
™ Cobbles O Diagonal bars
¥ Boulders Irregular/combination

5 Bridge protection
ridge abutments
O Bank stabilization

Other

O Debris

O Mining

O Reservoir
O Knickpoint

gl(;w Habit
NPerennial

O Flashy perennial
O Intermittent
O Ephemeral

Bar Width

O None

O Narrow
oderate

O Wide




SECTION 4 - BANK SURVEY (select ali that apply)

Bank
Characteristic | Left Bank Right Bank
O clay O clay
silt Wsilt
ﬁsand Wsand
O gravel O gravel
O cobbles O cobbles
[ boulders O boulders
Bank material O bedrock O bedrock
mno layers Nno layers
O cohesive Ocohesive
O sand O sand
O gravel O gravel
[ cobbles O cobbles
Layer material | boulders C boulders
Bank height % g b g <§3 % N
&gteep teep
O moderate B moderate
Bank slope O shallow O shallow
{none O none
ﬁ‘grasses/annuals %grasses/annuals
Wreeds/shrubs Wreeds/shrubs
ﬁtrees Mp‘ees
falling trees? [Jyes Wono falling trees? O yes E(po
tree density: [ sparse (dense tree density: O sparse KYdense
tree hea]th:ﬂgood O poor tree hea]th?\@good O poor
tree ages: [0 young m mature {1 old | tree ages: @ young [x mature 0 old
Bank vegetation | tree diversity? ¥lyes COIno tree diversity? ¥l yes [no

W

Bank erosion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial

O geotechnical

location of erosion:
O outside meander bend
Oinside meander bend
O opposite bar or obstruction
O general

type of erosion:

- Ofluvial

0 geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

%}‘;}RT 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

resence of debris at bridge (See Part 9)

O Presence of debris at upstream sites — Loo |4 tJu-4 \UL\o‘\‘v -~

KDocumented need for debris removal at bridge (Contact: )
O Evidence of bank erosion M one.

PART 9: DEBRIS TYPE / QUANTITY

UNone Percent Percent
O Small floating debris O Fine detritus

®Medium floating debris ' O Coarse detritus

\?ILarge floating debris KBoulders

C(ébfl? no-l' centered on pler, S‘U3je—€+5 clebrig Jam f\ESkr%d
Foon shallow water, not PUJ‘(,(\Q b/e o{ /a,ef loc < Fron

SECTION 6 - BRIDGE CHARACTERISTICS
PART 10: PIER MEASUREMENTS

Number of piers: _I__ l{}b ]OM E .. % algw{’m-{r . 6]
Width s f!j ht honk ~ bkt s 17

Left bank o@ 5@ Right bank or 40

Width between piers:
Piers 1 -2 2 -3 3 -4 4 - 5 5 -6
Width (ft)

Height of low chord above stream bed: [ (@ vp &

PART 11: PIER CHARACTERISTICS

ingle, solid piers égm : Oreew {CLf Fﬁe{‘ no S
O Multiple, closely spaced pier or pile.groups

[J Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

e

PART 12: PIER LOCATION
5 Sheltered location ﬁn the channel
O Bank/floodplain “Hn the path of debris flow

3 Shrewn. s widened 3% x at br‘dse Qm vpstrean.
& ach . @’r Yoo @ \Ortolfjc s very ghallow relafive.
—+~ vPsJ’Ycu\, (;bvw( do‘unsf’rwa reaoles



STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
éle 0!03> Lewlshw\‘ Mg“lw\. Cb‘ 9 /J%-W?
BRIDGE NUMBER STREAM NAME

Ju,ma:{'&. (emc_,f

GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Fgilure Locations
O Natural O 'None )EﬂNone None

O Agricultural O Grass O Occasional O Away from river
O Urban {1 Pasture O Frequent O Along river

O Suburban O Crops

J Rural O Shrubs

O Industrial O Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/irees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None O Natural ONone O None
O <1 river width (O Agricultural W Grass O <1 river width
[ 1-5 river widths O Urban O Pasture 1-5 river widths
0O 5-10 river widths Suburban O Orchards 0>5 river widths
ﬁ> 10 river widths [1 Rural O Crops
O Industrial Shrubs
O Mining eciduous Forest/trees

0J Cattle grazing O Coniferous Forest/trees

7;5 %&Ir e / . /Dg Frr oo /4,:; P /éf-‘/:.’j ,Zﬁ A . (J/"’S‘)/"‘ff’*ftt ( RCT v :>

2 : S\Q,at'v-‘-—f-
< Seare

4} ! U ) oo [\ e % ?'{;f nz oA ; {‘g Lon e /_M . f-“f".’ i
/ 4
§ : D&’ fl‘)(' i 5 V/t: o - /(" }/]/ éti,m // L x’-‘Kf- 1 A r{;j £,



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

ﬂ]\]one None TSLAlong channel bank

[J Left bank Natural O Set back <1 river width
O Right bank O Constructed O Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform : ° Meander Characteristics

{1 Straight O Mild bends

O Meandering [JModerate bends

O Braided O Tight bends

OJ Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Cgntrol Types Width Controls  Control Types

mNone ﬁi!one None one

U Occasional O Bedrock O Occasional O Bedrock

O Frequent O Boulders [ Frequent C Boulders

(J Confined O Gravel armor O Confined C Gravel armor
O Bridge protection O Bridge protection
O Grade control O Bridge abutments
O Debris O Bank stabilization
O Dams (beaver, engineered) O Debris

M-B classification Corps classification (other)

O Cascade or step-pool . O Modified {(engineered)

O Plane, pool-riffle, dune-ripple O Regulated

O Braided . \\) P O Arroyo \d%&

Channel width = {Ow' . ’\j:\«:s\ L))

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
O Clay Jﬁ;None 0O Silt (dNone

Wilt [J Alternate bars ] Sand (1 Grasses
(1 Sand O Point bars O Gravel O Reeds/shrubs
O Gravel O Mid-channel bars [ Cobbles O Trees

"H Cobbles 0 Diagonal bars
O Boulders [ Irregular/combination

Other

XDebris

C Mining
I Reservoir
CJ Knickpoint

Flow Habit
erennial

O Flashy perennial

O Intermittent

O Ephemeral

Bar Width
(ONone

O Narrow
O Moderate
O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? Oyes M no

tree density: (] sparse jZIdense

tree health:ﬁ good O poor

tree ages: O young }{ mature [ old

tree diversity? piyes Ono

Bank
Characteristic | Left Bank Right Bank
]ay ﬁclay
silt %] silt

O sand O sand

O gravel O gravel

O cobbles O cobbles

[Jboulders O boulders
Bank material | bedrock O bedrock

O no layers O no layers

O cohesive O cohesive

O sand O sand

O gravel O gravel

O cobbles O cobbles
Layer material . |[J boulders O boulders
Bank height ~ o { ~ Jo {%

O steep [ steep

X{moderate 3¢ moderate
Bank slope O shaflow O shallow

O none O none

ﬁgrasses/annuals grasses/annuals

)Xf_reeds/shrubs ;ﬁ:‘reeds/shrubs

trees Mtrees

i’a]ling trees? Oyes Mno
tree density: [] sparse
tree health:L] good [ poor

tree ages: O young %P mature O old
tree diversity? ¥yes Ono

€nse

o

N

Bank erosion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction’
O general
type of erosion:
O fluvial
O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
(J general
type of erosion:
O fluvial
O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
ﬁ}resence of debris at bridge (See Part 9) ‘ (\ B
N~ w2 ¥ B Presence of debris at upstream sites < [ref o S et
,&Documented need for debris removal at bridge (Contact:

[J Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
Small floating debris SO O Fine detritus
Medium floating debris = O Coarse detritus
O Larg{f;loating debris O Boulders (0
] oy
. AEC 0 A AOEC LA 2ped £ &
{\)E} e \0( (RN 4)3 \ \DWA Pf’@, OUSB ¢ {‘36 {

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: ﬁ -’)‘/ / '
Width measurements: %?2
Left bankjor abutment to@ jo_ Right banipor abutment to@ Q_

Width between piers:

Piers 1 -2 2 - 3 3 -4 4 - 5§

Width (ft)

Height of low chord above stream bed: gb ‘(:L-

PART 11: PIER CHARACTERISTICS
ingle, solid piers
O Multiple, closely spaced pier or pile groups
0O Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION \
O Sheltered location & In the channel | s B 5
K[ Bank/floodplain fl &In the path of debris flow , e

VA% Ve Y °{



R Caertalel Yt
C;g\/ BECISTINES \é’\\
?aonssaomwf\\k

3 JOHNL | 0. WILHELM i

*WS,_ ‘
/ 9£:j_l2'«03

egistered Professional Engineer - Date

UNDERWATER BRIDGE INSPECTION

BMS NO. 44 0103 0556 0801

S.R. 0103
OVER
JUNIATA RIVER
GRANVILLE TOWNSHIP
MIFFLIN COUNTY

DATE OF INSPECTION : JULY 28, 2003

This structure safety inspection document is confidential pursuant to 65 P.5.§66.1 et seq., 75 Pa, C.S. §3754 and
23 U.5.C. §409 and may not be disclosed or used in litigation without written permission from the bridge owner,

PICKERING, CORTS & SUMMERSON, INC.
CONSULTING ENGINEERS & LAND SURVEYORS

8208 NEWTOWN - YARDLEY ROAD, NEWTOWN, PA 18840 215/968-3300 FAX 215/968-3849
1600 REED ROAD, SUITE 1, PENNINGTON, NJ 08534 609/737-2033 FAX G60RITIT-7306

et 1A




Structure Name:  S.R. 0103 over Juniata River
BMS ID: 44 0103 0556 0801 Mifflin County
Date: 7/28/03 :

l.  Right (downstream) elevation.

2. Left (upstream) elevation.

-6-



Structure Name:  S.R. 0193 over Jumiata River
BMS ID: 44 0103 0556 0801 Mifflin County
Date: 7/28/03

3, Pier |, far face.

4,  Pier 2, far face.

-



Structure Name; S.R. 0103 over Juniata River
BMS ID: 44 0103 0556 0801 Mifftin County
Date: 7/28/03

J

6. Pier 3, upstream nose. Note the large build-up of timber debris.

8-
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER | DATE

5k o015 3, %G OL30, OFFSEl OF# /2 //a/zw 7
BRIDGE NUMBER . STREAM NAME
GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY .CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
O Natural ' ONone X None one

O Agricultural O Grass O Occasional : o Away from river
O Urban O Pasture ‘ O Frequent O Along river

O Suburban O Crops

O Rural O Shrubs

O Industrial O Deciduous Forest/trees

O Cattle grazing C Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None : A Natural O None O None
O <1 river width " 'O Agricultural Grass J <1 river width
O3 1-5 river widths O Urban O Pasture O 1-5 river widths
(3 5-10 river widths O Suburban [ Orchards O >5 river widths
>10 river widths Rural O Crops : !
: R )xlélilndustrial X Shrubs ’2 o Pf‘ - /00 7{&
O Mining )S[Deciduous Forest/trees

B3 Cattle grazing O Coniferous Forest/trees

frc frres :

i) g/;éﬂf v undor é‘frcfjc g id  Lbuw F
D brdee M IS0 dywnstrosm on rsht bant

3) upé%em ot /L lgrzpl},, @Om fL?L\'{ b bosnd
L") dﬂ[ﬁh("}‘rl’am '{%«L{ ffi ru%C) QOW\ if-('r ,L)Ld(’\ur:l



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

K None X(None O Along channel bank

O Left bank O Natural . - O Set back <1 river width
O Right bank O Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
[ Straight O Mild bends

(O Meandering O Moderate bends

O Braided {1 Tight bends

O Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply) .

Bed Controls Control Types Width Controls  Control Types
None None None None

O Occasional [ Bedrock O Occasional 1 Bedrock

O Frequent O Boulders O Frequent O Boulders

O Confined O Gravel armor O Confined O Gravel armor
O Bridge protection O Bridge protection
C Grade control O Bridge abutments
O Debris O Bank stabilization
O Dams (beaver, engineered) O Debris

M-B classification Corps classification (other)

J Cascade or step-pool O Modified (engineered)
O Plane, pool-riffle, dune-ripple - C Regulated
O Braided OArroyo

Channel width = M_al //’n&{yc ’ Y< fE Lyt ex

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation .
OClay CJNone O Silt O None

Y Silt [ Alternate bars RSand - EGrasses

# Sand O Point bars R Gravel G0 z O Reeds/shrubs
¥ Gravel % /’ Mid-channel bars [ Cobbles O Trees

[ Cobbles Diagonal bars '

O Boulders (1 Irregular/combination

Other
Debris

O Mining

0 Reservoir

O Knickpoint

Flow Habit
Perennial

O Flashy perennial
O Intermittent
O Ephemeral

A

Bar Width
O None
O Narrow

M Moderate L%
O Wide

gg’ &y pe’ﬁ/ ;M«



SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
Oclay O clay
| Esilt Lsilt
Wjsand sand
W gravel W gravel
Nocobbles @cobbles
O boulders O boulders
Bank material [ bedrock O bedrock
ﬁjno layers ;ano layers
O cohesive O cohesive
C sand O sand '
O gravel O gravel
O cobbles O cobbles
Layer material | O boulders O boulders

Bank height 2 £ 2 #
Wsteep Nteep
O moderate O moderate

Bank slope i1 shallow O shallow
O none U none
W grasses/annuals Y grasses/annuals
& reeds/shrubs ¥reeds/shrubs

Bank vegetation

Wirees

falling trees? O yes Wno

tree density: Klsparse T dense

tree health: Kl good [ poor

tree ages: ¥ young OJ mature 0 old
tree diversity? EJes Tno

Mtrees

falling trees? []yes E’no

tree density: (W3parse [Jdensc

tree health: ¥ good O poor

tree ages:w young OO0 mature 0 old
tree diversity? Klyes [ no

N

Bank erosion
and failure
Jocation

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial

O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
(MPresence of debris at bridge (See Part 9)
.Presence of debris at upstream sites

MDocumented need for debris removal at bridge (Contact: _Mrt Z? MX

O Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

L None Percent Percent
O Small floating debris O Fine detritus

B Medium floating debris 0% O Coarse detritus

M Large floating debris RO O Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: /
Width measurements: 7[’{_
Left bank or abutment to pier: é Right bank or abutment to pier: féD

Width between piers:

Piers 1 -2 2 -3 3 - 4 4 - 5 5 -

Width (ft)

Height of low chord above stream bed: /& Fé

PART 11: PIER CHARACTERISTICS
Single, solid piers
[ Multiple, closely spaced pier or pile groups
0 Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION l
O Sheltered location (Piers ) In the channel (Piers )
O Bank/floodplain (Piers ) In the path of debris flow (Piers ___~ | )
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
5,2 2oty , SEl JOF2 , OFFSET vn /2 /0/?.4:5:::‘.‘-?
BRIDGE NUMBER STREAM NAME

GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
O Natural O None O None ONone
O Agricultural O Grass O Occasional O Away from river
38 Urban (1] Pasture O Frequent O Along river
O Suburban O Crops
O Rural O Shrubs
O Industrial [ Deciduous Forest/trees
U Cattle grazing O Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip
ONone O Natural O None ONone
O <1 river width O Agricultural O Grass <1 river width
O 1-5 river widths O Urban U Pasture O 1-3 river widths
O 5-10 river widths O Suburban O Orchards 0O>5 river widths
0110 river widths O Rural O Crops

(-] Industrial O Shrubs

O Mining O Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

Not o suitabl site lue  {- shallow 5P fed
6\18‘%’8!“__ debris gupply 5 ﬁam ap/Jm:.m?/ le #t bk

st 2 In/?rf:/y /;j/é’d w1 lh tlebris

&y
AD:LM }
/7 () ypé frene: /me bl

3 dhmstous. o by



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

00 None O None O Along channel bank

O Left bank O Natural ] Set back <1 river width
O Right bank O Constructed O Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics

O Straight O Mild bends

[0 Meandering 0 Moderate bends

O Braided O Tight bends

J Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
O None O None O None O None O Debris
[ Occasional (0 Bedrock O Occasional O Bedrock O Mining
O Frequent O Boulders O Frequent O Boulders O Reservoir
O Confined O Gravel armor O Confined O Gravel armor 1 Knickpoint
[ Bridge protection O Bridge protection
O Grade control O Bridge abutments
O Debris O Bank stabilization
O Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
O Cascade or step-pool O Modified (engineered) [ Perennial
O Plane, pool-riffle, dune-ripple O Regulated O Flashy perennial
[] Braided C Arroyo O Intermittent
00 Ephemeral
Channel width =

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation  Bar Width
O Clay O None O Silt ONone I None

O Silt O Alternate bars O Sand [0 Grasses O Narrow
(O Sand O] Point bars O Gravel O Reeds/shrubs [ Moderate
O Gravel (O Mid-channel bars [0 Cobbles O Trees D Wide

0 Cobbles O Diagonal bars

O Boulders O Irregular/combination




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? O yes O no

tree density: O sparse [ dense

tree health: O good O poor

free ages: 0 young O mature [ old
tree diversity? Oyes Ono

Bank
Characteristic | Left Bank Right Bank
Oclay Oclay
Osilt Osilt
O sand O sand
O gravel [Jgravel .
O cobbles O cobbles
O boulders O boulders
Bank material | [ bedrock O bedrock
O no layers O no layers
[ cohesive O cohesive
O sand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | [J boulders O boulders
Bank height
O steep U steep
O moderate O moderate
Bank slope O shallow O shallow
O none O none
O grasses/annuals [J grasses/annuals
O reeds/shrubs O reeds/shrubs
O trees [ trees

falling trees? O yes Ono

tree density: O sparse O dense

tree health: O good O poor

tree ages: 0 young 1 mature O old
tree diversity? Oyes no

Bank erosion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
[J opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
O Presence of debris at bridge (See Part 9)

O Presence of debris at upstream sites

O Documented need for debris removal at bridge (Contact:

J Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
O Small floating debris O Fine detritus
O Medium fleating debris O Coarse detritus

O Large floating debris O Boulders
SECTION 6 - BRIDGE CHARACTERISTICS
PART 10: PIER MEASUREMENTS

Number of piers:

Width measurements:

Left bank or abutment to pier: Right bank or abutment to pier:
Width between piers:

Piers 1 -2 2 -3 3 -4 4 - 5
Width (ft)

Height of low chord above stream bed:

PART 11: PIER CHARACTERISTICS

O Single, solid piers

0 Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
O Sheltered location (Piers ) 0 In the channel (Piers )
O Bank/floodplain (Piers ) O In the path of debris flow (Piers
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Map D4\ Seguence [P 5= “rieie noky

STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER : DATE
360 Eout [ West
BRIDGE NUMBER STREAM NAME

N 3'.‘90 4?;““94 ! % ; - 8’{'%17\‘[‘01/1 P\U‘M
GPS COORDINATES

W80 412500 § -3

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
& Natural C1None X None XK None
ol -.{‘S @Agricultural ‘® Grass J Occasional O Away from river
\/ | ®Urban W Pasture O Frequent O Along river
& 5\,;;" X Suburban W Crops
\(}’( ‘?\/b{ [SI Rural &[ Shrubs
~ Industrial ‘¥l Deciduous Forest/trees
\~ ECattle grazing IXLConiferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
[JNone K Natural O None O None '
0O <1 river width 0O Agricultural X Grass O <1 river width
O 1-5 river widths O Urban 1 Pasture | 1-5 river widths
[ 5-10 river widths O Suburban O Orchards O>5 river widths
Eél 0 river widths O Rural U Crops
' O Industrial (X.Shrubs
[J Mining MDeciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees
n '\Hcmﬁy

% )ﬂr 16{3&

l?-,cfwgg « 3f) ypsheer nose of WBL piers , from mﬁH bank
(}0’4“" Qf) Close - v tf}) LBL - 4 w/c/;bﬂf Sweeper
WX 3 QH clo% - up of wBL - § -,/u/ ben 1 ;’uﬁow% shuchre
. X | '
WD) ) b o by %
| g .1 . M) vpstrem nox ot EBL
kq &L‘“e' Q’S/) Clﬂwnf;hf&tw\. L’DM hridac O—DD pPlers



Terraces
None

O Left bank

O Right bank

PART 4: VERTICAL CONFINEMENT

Levees ~ Levee Location

ﬁ None O Along channel bank
[ Natural 1 Set back <1 river width
O Constructed [J Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Channel width = é OO g

Bed Material Bar Types Bar Material
M Clay None - Sl

R Silt O Alternate bars O Sand
M Sand [2 Point bars O Gravel
M.Gravel O Mid-channel bars O Cobbles
(X Cobbles O Diagonal bars
i) Boulders O Irregular/combination

_ Planform Meander Characteristics
O Straight X(Mild bends
' eandering [ Moderate bends
O Braided O Tight bends
OO0 Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
None None None None MDebris
O Occasional [JBedrock 0 Oceasional O Bedrock O Mining
‘O Frequent O Boulders O Frequent O Boulders [0 Reservoir
OConfined 3 Gravel armor O Confined O Gravel armor O Knickpoint
O Bridge protection O Bridge protection
1 Grade control | O Bridge abutments
O Debris O Bank stabilization
O Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
[J Cascade or step-pool 8 Modified (engineered) Perennial
O Plane, pool-riffle, dune-ripple O Regulated [ Flashy perennial
O Braided O Arroyo 0O Intermittent

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

J Ephemeral
Bar Vegetation - Bar Width
O None O None
[J Grasses O Narrow
(O Reeds/shrubs 0O Moderate
O Trees 0O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank erosion
and failure
location

location of erosion:
O outside meander bend
Minside meander bend
U opposite bar or obstruction
O general

type of erosion:
jX]Lfluvial

U geotechnical

Bank
Characteristic | Left Bank Right Bank

X clay . R Bﬁ clay )

W silt ugcxt’tw\“[ silt \eG .’ra)rfc‘f

®sand . \ (¥sand ﬁﬁ

| ¥ gravel 69[ ﬂgravel SOi (

O cobbles O cobbles

[ boulders O boulders
Bank material | ] bedrock O bedrock

w \

no layers ino layers

O cohesive O cohesive

Osand O sand

O gravel O gravel

O cobbles O cobbles
Layer material | boulders O boulders
Bank height o) P—h \0 Q{:

W] steep , Wsteep

. Omoderate > 4’5 © O moderate ~> 4§ ©

Bank slope O shallow O shallow

O none O none

14 grasses/annuals % grasses/annuals

UJ reeds/shrubs O reeds/shrubs

M trees Wtrees

falling trees? (yes Cno falling trees? X yes O no

tree density: O sparse (X dense tree density: O sparse ¥ dense

tree health: % -good O poor tree health: ¥4 good O poor

tree ages: (X young (X' mature ] old | tree ages: &' young ¥ mature 0 old
Bank vegetation | tree diversity? ¥yes Cno tree diversity? Xyes [no

location of erosion:  None ¥is/ é’&
O outside meander bend
O inside meander bend
Ol opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical

]e({ ]f)ﬁunlf 15 gjree;f’?ﬂ/ CUM{ 15 5'%0»0-’@ 5!?-!45 afé

Gchve  aresion ( loa
Soil e£c.) -

"9 7[%’5, vertiel basiks, ey posecl




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

I Presence of debris at bridge (See Part 9) Aetlocl é »
W Presence of debris at upstream sites C’f € /9’ 5 Sweeper /NS /)
X Documented need for debris removal at bridge (Contact: _ /10 f 74/ﬂ ¢ ﬁom ng  Coree €C/ l{ )

WEvidence of bank erosion — r)r eclom mwﬂ“j ](’,H beun k J

PART 9: DEBRIS TYPE / QUANTITY

O Nene . Percent Percent
X! Small floating debris (0] 1 Fine detritus

¥ Medium floating debris Y0 O Coarse detritus

W Large floating debris éﬂ} (J Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS P numbers - fmwj downshream | covnting L te R

Width measurements: 5
eft bankior abutment to 30 r abutment to(pier: 35
AU appear Yo be pvenly spacedd o # apart

Number of piers:

Width between piers:
Piers 1 - 2 2 - 3 3 -4 4 - 5 5 -6
width (ft) ER) o Yo Fo Teo
Height of low chord above stream bed: g 5 'Ft alooy€ wcd—e,{r QU {ac.L
PART 11: PIER CHARACTERISTICS o
MSmg]e solid piers - wedl Ct t m.c[ wnik. /ffow (,’{(fécléldi’\ 5 rounc[e*c[ noges

O Multiple, closely spaced pier or pile groups
O Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION o
® 1n the channel (Piers 5: 4; S )

O Sheltered location (Piers __ )
O Bank/floodplain (Piers _! ; 2 Q, ) Kl In the path of debris flow (Piers 3 ¢, 5~ )
{ge notes back



Site #3 \ SCqoence # 1/

ROAD NAME/NUMBER DATE
45 ,/ °1/ 08
BRIDGE NUMBER STREAM NAME

GPS COORDINATES N 33#°¢0:241 )g*/. 31 ft

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
O Natural ONone O None [ None
{1 Agricultural O Grass 00 Occasional 0O Away from river
0 Urban I Pasture O Frequent [J Along river
(J Suburban O Crops
O Rural [J Shrubs
1 Industrial O Deciduous Forest/trees %
[0 Cattle grazing [J Coniferous Forest/trees i\
PART 3: FLOODPLAIN \
Floodplain Width Land Use Vegetation " Riparian Buffer Strip i
O None W Natural (3 None O None '
O <1 river width K Agricultural W Grass <1 river width
ﬁl-S river widths O Urban [ Pasture [ 1-5 river widths
O 5-10 river widths . O Suburban O Orchards [J>5 river widths
[0>10 river widths ORural ¥ Crops

' O Industrial X Shrubs

0 Mining JPiDeciduous Forest/trees

STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

J Qmed /Euef

. {
v 3§°05. 113
SECTION 2 - REGION AND VALLEY DESCRIPTION

O Cattle grazing O Coniferous Forest/trees

?i&f)‘ 60)6(@19(15 accuwu.{a:fwm On pier s (gfym;t s L !m.gj[,L cbove f)

5’!) vpstieam rfam rwJM boak  vades ianc\je,
{L\ (lll,ci,wny'f’rea.m’ g'om fu]'lq* ba,n[-’- u‘c-\c(éf brid’(jt

53) L':(ﬂbﬂé aCL\#W‘*[“{"OV‘ En Fie/} § Q’ pram fi?i’l*' l:u:.hK
dp-‘,\ing\‘(tﬂm 0'(: bf“[‘j{"l 2
5‘”} view 2f brdge pers fvom right bank — Note Keevmy latin c!hbf:;i':‘jij



PART 4: VERTICAL CONFINEMENT

dth
dth

Terraces Levees Levee Location

X None one 0 Along channel bank .
[ Left bank O Natural (1 Set back <1 river wi
O Right bank O3 Constructed [0 Set back >1 river wi

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
[ Straight M&i]d bends
'ﬁMeandering oderatebends — oA paayp
0 Braided O Tight bends
O Anastomosed :
0 Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

- lovge bend opsird

Bed Controls ,Control Types Width Controls  Control Types Other
None one one None ebris

0 Occasional ~ [ Bedrock 0 Occasional O Bedrock O Mining

O Frequent O Boulders [ Frequent 01 Boulders O Reservoir

OConfined [0 Gravel armor [ Confined 1 Gravel armor O Knickpoint
[J Bridge protection [ Bridge protection
[ Grade control O Bridge abutments
0 Debris U] Bank stabilization

(1 Dams (beaver, engineered) [ Debris

M-B classification Corps classification (other)

O Cascade or step-pool [0 Modified (engineered)

[J Plane, pool-riffle, dune-ripple U Regulated

{1 Braided 00 Arroyo ;
14 vl + dp = & 10 I[ﬁ

Channel width = blO {t approimete - based pn estimated distanee bet

)ON-’S /: 2, 3,4, s myf mearufttf .,r/'fé’/-ﬁm—'f A’sz?d-w""
Prers b and F and measwred s tanee behuween ]

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation = Bar Width

O Clay A None . OSsilt O None [ONone

01 Silt [0 Alternate bars 0 Sand 3 Grasses O Narrow

¥ Sand [ Point bars (J Gravel CJReeds/shrubs [ Moderate

) Gravel 00 Mid-channel bars [ Cobbles O3 Trees O Wide

™ Cobbles [ Diagonal bars

% Boulders {0 Irregular/combination

Flow Habit
crennial
O Flashy perennial
[J Intermittent
CJ Ephemeral

jt it

F snd P /




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic { Left Bank Right Bank
Oclay - DOclay
i silt aded ¥silt , A"*J
bd sand N \ (¥ sand \[0) A
@ gravel Sot 5 gravel Ser
& cobbles [Rcobbles
[ boulders 3 boulders
Bank material | [Jbedrock O bedrock
®.no layers ®no layers
O cohesive O cohesive
O sand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | (] boulders I boulders
Bank height i -20 $4 12 -20 f¢
X steep o, - | steep _
. Wmoderate ~ 30~ b0 Smoderate ~ 20~ ko
Bank slope (J shallow O shallow
Cnone O none
X grasses/annuals (X grasses/annuals
[ reeds/shrubs M reeds/shrubs -
& trees ¥l trees
falling trees? Myes Ino falling trees? M yes [Ino
tree density: [T sparse (Bdense tree density: {1 sparse (¥ dense
tree health: & good O poor tree health: 8 good [3 poor
tree ages: ® young M matureJ old | tree ages: © young & mature [J old
Bank vegetation | tree diversity? Kiyes Ono tree diversity? Myes Ono
Gr o’)“’;, . location of erosion: location of erosion:
\‘,“\M«\ \.zf}“‘\w“,) X outside meander bend [ outside meander bend
. \\“n_c)\ \\)“(\“ ,, Oinside meander bend ™ inside meander bend
e .57 ?}g" (2 opposite bar or obstruction O opposite bar or obstruction
XET W\ | Ogeneral [J general
Bank)‘earosion type of erosion: type of erosion:
and failure ® fluvial 4 fluvial
location 1 geotechnical O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

i Presence of debris at bridge (See Part 9)

£ Presence of debris at upstream sites

) Documented need for debris removal at bridge (Contact: )

\\yw\rideme of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

{ONone Percent Percent
O Small floating debris [ Fine detritus

N{Medlum floating debris <D (3 Coarse detritus

"l Large floating debris 50 1 Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: 3
Width measurerpents: 2 J
\@ or abutment t¢ piey: 4'2— 'ﬁ’ nght bank or abutment t - ot ‘?C/je ag
(,ucifcr

3@ W oﬁp v ’J;Wldth between piers:
w(twkplers 1 - 2 2 - 3 3 - 4 4 - 5 5 < 6 o=
\)W
{

Width (ft) TES X - | 7 1714

V‘&[}h o) &Helght of low chord above stream bed o 1£ t a é,a Ve waj-e roSur Fce

‘ M PART 11: PIER CHARACTERISTICS

jﬁ’{“* ELSingle, solid piers — rcvnded pose \ al G Wid with (:(0“
(}0 O Muitiple, closely spaced pier or pile groups

& Exposed pier footing-piles Pl e Cagd

0 Multiple piles, or row of pier columns skewed to approaching flow

¢ hunte

PART 12: PIER LOCATION _ o VW&

IX{Sheltered location (Piers | "7( ) ﬁln the channel (Piers 23, q gg k)

0 Bank/floodplain (Piers ) ™ In the path of debris flow (Piers b ) 5 )

bwsd on d(,bf“ﬁ UkCLLAr‘V\LLlQ,‘(’t‘bv\‘L"V\ clmy
oF visik, b appears Hud Jhese ace
-Hmf mw‘ﬁ §u§(,€;4+ilolc, *'z, (bbru

Accumw lation



| GPS COORDINATESp/ 3684y 050!

iMM /D # 4 ! S;:}aemu //) e 5
STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER | DATE

BRIDGE NUMBER , STREAM NAME

4,

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED ‘ PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
®'Natural O None [XNone Y None

® Agricultural 44 Grass O Occasional O Away from river
O Urban ¥ Pasture O Frequent O Along river

[ Suburban 0 Crops

§21Rural ¥ Shrubs

O Industrial ® Deciduous Forest/trees

[XI Cattle grazing % Coniferous Forest/trees-y( Porne I;'/an A,fm,\J

l*(ho fﬁ’éamlmnk éncmj , /N /?éﬁﬂfwdftfi)
PART 3: FLOODPLAIN

Floodplain Width Land Use "~ Vegetation Riparian Buffer Strip
O None : M Natural O None (1 None '
<1 river width & Agricultural ) Grass: O <1 river width
O 1-5 river widths 0O Urban M Pastare— MO 0 1-5 river widths
1 5-10 river widths O Suburban O Orchards [>5 river widths
ﬁl‘>10 river widths W Rural 5 no

O Industrial [X0'Shrubs

O Mining ™ Deciduous Forest/trees

O Cattle grazing -S-Gem-fe-l:ous-l;efes‘b‘trees,@;ﬂm/ o

=) L;awaf'ofS

‘?:ch’r&?: [()) UﬂS'fer’ﬁm face 5'[ l’”‘/ﬂ'f plecs from V"7(/ é‘i"k

1) vpsheam of  redge, from ripht bak
W)c/o.;uhs/wam 0{ .é“"/jej from r'ﬁ/l! hank

'CI) 6‘2‘%!6 \%O\W/lej 6pum L?ll"w&e,m {ress 147
(_Ugen hetween anKs aind \"nu*;)




PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location
KI'None Y None : Raadang channel bank
O Left bank [ Natural 0 Set back <1 river width
[JRight bank O Constructed O Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Planform Meander Characteristics
O Straight - O Mild bends
' Eﬂ:Meandering W Moderate bends
[ Braided O Tight bends
J Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
W None ﬁNone W None , rm‘None MDebris
O Occasional O Bedrock - [ Occasional O Bedrock O Mining
OFrequent [ Boulders O Frequent O Boulders O Reservoir
& Confined O Gravel armor O Confined O Gravel armor O Knickpoint
O Bridge protection O Bridge protection
O Grade control O Bridge abutments
O Debris 0 Bank stabilization
O Dams (beaver, engineered) O Debris
M-B classification ' Corps classification (other) Flow Habit
O Cascade or step-pool O Modified (engineered) ¥ Perennial
O Plane, pool-riffle, dune-ripple O Regulated O Flashy perennial
O Braided _ O Arroyo O Intermittent

. O Ephemeral
Channel width = , 5 O é‘z

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

- Bed Material Bar Types Bar Material ~ Bar Vegetation Bar Width
Clay K None O Silt one one
WSt O Alternate bars O Sand O Grasses 1 Narrow
] i Sand O Point bars J Gravel O Reeds/shrubs O Moderate

(% Gravel O Mid-channel bars [ Cobbles O Trees O Wide
[ ™ Cobbles U Diagonal bars
O Boulders O Irregular/combination




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

lSﬁltre:es

falling trees? ,ﬁyes Ono
tree density: (1 sparse ¥ dense
tree health:\ﬁ good O poor

tree ages ¥ young W mature d old
tree diversity? Klyes [Ono

Bank _
Characteristic | Left Bank Right Bank

X clay : ﬂclay X «\f.@&

Bsilt . g}w\“‘q Hsilt \ Q")A@

sand V \ sand \
. ’D X Q %D Y
gravel ‘Trgravel
Ccobbles Ocobbles
_ £ boulders [ boulders

Bank material | bedrock O bedrock

i no.layers %o layers

O cohesive O cohesive

O sand Osand

O gravel O gravel

O cobbles O cobbles
Layer material | boulders O boulders .
Bank height ' 4— Ap’f ) 4 7CZ

Wy steep Rsteep

(o] et}
. Omoderate > ‘-/g [ moderate > L?Zg\

Bank slope O shallow O shallow

O none [ none

'ﬂ@‘ grasses/annuals H.gras ses/annuals

0 reeds/shrubs O reeds/shrubs

ﬁtrees

falling trees?Nd yes O no

tree density: O sparse Wdense

tree health:\ﬁ good O poor

tree ages ¥ young ¥ \mature ] old
tree diversity? wyes Ono

Bank erosion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
U general
type of erosion:
J fluvial
O geotechnical

location of erosion:
ﬁoutside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical

E'\)ii“’“u’ dt Lroston on 00Jf§'A¢
bmk — ho LroSton —

LLJD C(OU)MS'{'Yiam m[ Ar.m(ge

a\mn

ots fi

sutside o
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ri?Ur benke ol
rdeﬁosi-hom O/L

memda/l} :
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SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
ﬁPresence of debris at bridge (See Part 9)

Presence of debris at upstream sites

Documented need for debris removal at bridge (Contact:

?[Evidence of bank erosion ~ (io)kl( bank N VIC tn Jr\] ef br ic‘f_?ﬂ-

PART 9: DEBRIS TYPE / QUANTITY

OO None Percent Percent
0¥ Small floating debris 25 O Fine detritus

(¥ Medium floating debris P O Coarse detritus

& Large floating debris gj o) ] Boulders

- SECTION 6 - BRIDGE CHARACTERISTICS
PART 10: PIER MEASUREMENTS

Number of piers:

Width ents: P
' Left bank or abutment to % { 5 ££ ‘or abutment tg

Width between piers:

Piers 1 -2 2 - 3 3 -4 4 - 5 5 -6
Width (ft) 55 54 {5‘

Height of low chord above stream bed: «g 0 f }, ()LE ovi ,,){«.»Lef S w7 A«t{,

PART 11: PIER CHARACTERISTICS

O Single, solid piers

(0 Multiple, closely spaced pier or pile groups
O Exposed pier footing piles

e o
O Multiple piles, or@r of pier columns skewed to approaching flow NS 30 jkg/c/

PART 12: PIER LOCATION

M heltered location (Piers ) Mln the channel (Piers 2,3 )
%Bank/ﬂoodplain (Piers ] , 2 ) ¥ In the path of debris flow (Piers _Z , 3 )

- ;--‘"—“‘—'.M—m pa—

e

et w

el _,../-—""‘"‘—'_-“

—

See diaqrar on beck
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ROAD NAME/NUMBER DATE
BRIDGE NUMBLER STREAM NAME
GPS COORDINATES N 3 [a ‘ 3‘/ . 2.27 ! .;7 2

W 19° 22.340' - 20 i

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED

Land Use Vegetation Valley Side Failures - Failure Locations
Natural O'None one W None
{ Agricultural ~ﬁGrass O Occasional 0 Away from river
¥/ Urban \Ei Pasture O Frequent O Along river
jZf.Suburban MCrops
[JRural MShrubs
(1 Industrial TEDeciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
C None K Natural O None O None '
(3 <1 river width - K Agricultural W;rass <1 river width
O 1-5 river widths O Urban O Pasture Jil-s river widths
IZI :5-1 0 river widths "ﬁiSuburban O Orchards O>5 river widths
>10 river widths K Rural O Crops
O Industrial ,EﬁShrubs
] Mining WDeciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees
Par £ W/ bikin

+

STREAM RECONNAISSANCE '
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

PART 2: RIVER VALLEY CONDITION

Frads a /ajma/

rtyer

0j /y“'e/ #ér ///Uff)’u/m? (/iérrsl ;é.u Z»// égm‘é
6[0!4)51(7")7(&[,11 0{ ér"/?t” Ar‘»h /?// Z’A’-hk L;/b‘ll‘{ﬁf 4#;:6'/.

) vuw psteim 4 bridye from ot fpank

1) View

.Ehjfirel lorw{ﬁe ﬁém IZH’ [mnkl w (S0 ya/afg
dotwnstream  of bripe - niete ridots, y tintloeact.



PART 4: VERTICAL CONFINEMENT

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight JHMild bends
' eandering 0O Moderate bends
O Braided O Tight bends
O Anastomosed

(0 Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types
é"’ XNone O None None one
7 pé PR Occasional [0 Bedrock O Occasional O Bedrock
/ D[ im O Frequent O Boulders O Frequent O Boulders
h,a lﬁ OConfined O Gravel armor O Confined O Gravel armor
/ I O Bridge protection O Bridge protection
n 240 \/ O Grade control O Bridge abutments
Y il O Debris . 00 Bank stabilization
() f 5 ;r ji\Dams (beaver,(engiheeredB L1 Debris

Joo W .
b

IR

M-B classification

{ Cascade or step-pool

U Plane, pool-riffle, dune-ripple
O Braided

Channel width = Li & , 2 j[’t

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Corps classification (other)
O Modified (enginecred)

O Regulated

0 Arroyo

Bed Material Bar Types Bar Material  Bar Vegetation
O Clay one O Sikt O None
B3 silt O Aiternate bars O Sand J Grasses

WA Sand O Point bars O Gravel O Reeds/shrubs
% Gravel O Mid-channel bars O Cobbles O Trees
®Cobbles O Diagonal bars
O Boulders

O Irregular/combination
g

Terraces Levees Levee Location

‘ HNone one O Along channel bank
O Left bank O Natural O Set back <1 river width
O Right bank £ Constructed 0 Set back >1 river width

Other
M\chris

8 Mining

O Reservoir
O Knickpoint

Flow Habit
erennial

LJ Flashy perennial

(J Intermittent

OJ Ephemeral

Bar Width
CINone

O Narrow
0 Moderate
0O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank

Characteristic | Left Bank Right Bank
 clay Fclay
 silt Bsilt
®sand Ksand
M gravel M gravel
5 cobbles [ cobbles

O boulders -~ ‘r/,d as ancden

Oboulders - 77 7277 wnolos

Bank vegetation

Bank material bedrock br{y!@z. O bedrockr bffxf/’
Wino layers | Ko layers
[ cohesive O cohesive
O sand O sand
O gravel O gravel
Ol cobbles O cobbles
Layer material | boulders O boulders
Bank height | > %f : / 7 /[2 _
¥ steep o K steep
. O moderate > 45 O moderate 7 45' e
Bank slope O shallow O shallow
[Inone {Inone
& grasses/annuals %] grasses/annuals
O reeds/shrubs O reeds/shrubs
Kitrees [l trees

falling trees? ¥ yes [Ino

tree density: O sparse J{'dense

tree health: ®'good O poor

tree ages: X young Qcmature O old
tree diversity? ®yes Tno

falling trees? yes Cno

tree density: O sparse %{dense

tree health; X good [ poor

tree ages: Xl young X mature D old
tree diversity? Myes Ono

Bank erosion
and failure
location

location of erosion:
X outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
K fluvial
0 geotechnical

location of erosion:
OJ outside meander bend
O inside meander bend
O opposite bar or obstruction
O general

type of erosion:
O fluvial
O geotechnical

preandlid

Norg- on tnshd




" SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

¥ Presence of debris at bridge (See Part 9)

W Presence of debris at upstream sites

¥ Documented need for debris removal at bridge (Contact: )

_EEVldencgofbankeroswn -H bﬂrﬂk (w Hicn stu.c,(, g ke «é br:d—?ﬂ—)

PART 9: DEBRIS TYPE / QUANTITY

[0 None Percent Percent
M:Small floating debris 5% O Fine detritus

® Medium floating debris 26% O Coarse detritus

W Large floating debris 32% O Boulders ‘

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS bf&/eﬁ@ T prers - pier b s in el le ‘7(

Number of piers: 7’ '/'/’//”Z/a/ collectim af(érzs o es prers are
/h %/00[/%/4{[’1 /’»‘fl'?)? fZa) M""”S‘féem NéfCA Fxs

- Width meas ents: . 4o

lhacussa WV(_

or abutment t nght bank or abutment to pier: ‘ i 3 ,&
zz 2&8

Width between piers:

Piers 1 -2 2 -3 3 -4 4 - 5 5 -6
wWidth (ft)

Height of low chord above stream bed:

PART 11: PIER CHARACTERISTICS ' . .
Msnngle solid piers ’P Y2 a I’IO'I’ a [I VXEC( Lo | .{.[,\ "Cl(?)k)
O Multiple, closely spaced pier or pile groups j

W Exposed pier footing piles faf le Cﬂlp A 5’ /o %

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION

O] Sheltered location (Piers __ ) In the channel (Piers _ & [ﬂ

ﬂBank/ﬂoodplam (Piers 4~ ) ﬁln the path of debris flow (Piers (;2 )

Clintd—psspss prers -5 which are on o maindton,

as5¢s5ed  on Geparate Sheet
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
BRIDGE NUMBER STREAM NAME
GPS COORDINATES

Sa,wu. &y *L‘L‘a / i%rq,»cj\

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
R Natural O None I None Y None

™ Agricultural ¥ Grass 0 Occasional O Away from river
® Urban % Pasture [ Frequent O Along river

4 Suburban . ¥ Crops

(J Rural Wl Shrubs

O Industrial ] Deciduous Forest/trees

[ Cattle grazing O Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip

[JNone ﬁNatural [0 None O None ‘

0 <1 river width ¥ Agricultural K Grass <1 river width

O 1-5 river widths 0O Urban OPasture W 1-5 river widths

O 5-10 river widths [ Suburban Kl Orchards (‘\Ta_ 00 >5 river widths

'ﬁ?l 0 river widths (XRural 0 Crops ,Pa,— M}
O Industrial & Shrubs
O Mining &{ Deciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees

F‘fﬁ”fs v /3) Upstream ‘Fﬁu; PDM rw)kP hunk < note fre¢ on pier o
l”f) UPﬁh—mw\ ﬁaa 0[ paers én C"Uwﬂﬁil'rea,m lameS
(note  debris en pre l/ of +his 5/95:”’(0#1*55/9"”‘/}'
ENH\ [m'mme of débrrg’ o prer 4 ;.-{ Ups+rcam ID;*(J@&)

15) vpstresm ol hrto'fje [oim rtgh‘l/ biw K

(V\D‘*l’. Citbﬂs On be&[fC‘Ck I Cch—M 0’6 C,(‘(Lamnt[gu /00 i/ﬁfﬁ
vestrean of beidace)



Terraces

I None

O Left bank
3 Right bank

Planform
O Straight

"W Meandering
O Braided
O Anastomosed
O Engineered

O Braided

Bed Material

1 Clay

A O Silt
MSand

} ¥ Gravel

‘§Cobbles
WBoulders

M-B classification
[J Cascade or step-pool
0 Plane, pool-riffle, dune-ripple

PART 4: VERTICAL CONFINEMENT

Levees

XNone

O Natural

Levee Location

O Constructed

K(Mild berids
I Moderate bends
[0 Tight bends

O Along channel bank
O Set back <1 river width '
(3 Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Meander Characteristics

SECTION 3 - CHANNEL DESCRIPTION

Bed Controls Control Types Width Controls
O None O None M None
[ Occasional MBedrock O Occasional
O Frequent  RBoulders O Frequent
C Confined O Gravel armor O Confined
O Bridge protection
O Grade control
O Debris

O Dams (beaver, engineered)

PART 6: CHANNEL DESCRIPTION (select all that apply)
Control Types
% None

O Bedrock

O Boulders

1 Gravel armor

O Bridge protection
O Bridge abutments
[0 Bank stabilization
O Debris

Corps classification (other)

O Arroyo

Channel width = ZDO -C |

Bar Types
one
O Alternate bars
O Point bars
{0 Mid-channel bars
O Diagonal bars

Bar Material
O Silt

(J Sand

O Gravel

O Cobbles

O Irregular/combination

0 Modified (engineered)
OO Regulated

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bar Vegetation
1 None
Grasses
O Reeds/shrubs
(1 Trees

Other
MDebris

8 Mining

O Reservoir
O Knickpoint

Flow Habit
'Perennial

O Flashy perennial

3 Intermittent

O Ephemeral

Bar Width
®None

(1 Narrow
O Moderate
O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? Kyes CIno

tree density: [ sparse X dense

tree health: ¥ good O poor

tree ages: Iﬁ young ® mature d old
tree diversity? Y yes Tno ‘

Bank
Characteristic | Left Bank Right Bank _
Kiclay \;@)ﬂ—)-( 0‘"\’&&\ . N clay ¢c g\’&‘\'ﬂfﬁ
Wsilt { n W silt V ‘)
M sand 7° M sand Sot l
K gravel Kbgravel
O cobbles O cobbles
Oboulders O boulders
Bank material O bedrock O bedrock
Klno layers ¥ no layers
Ol cohesive O cohesive
D sand Osand
O gravel O gravel
O cobbles O cobbles
Layer material | O boulders O boulders .
Bank height ~% St ~ ¥ £
"W steep _ h}steep
B O moderate > Lfg o O moderate > ys_ °
Bank slope O shallow O shallow
O none O none
]ﬁ:grasses/annuals W grasses/annuals
O reeds/shrubs O reeds/shrubs
Kitrees T trees

falling trees? Klyes [ no

tree density: O sparse ¥ dense

tree health: $ good O poor

tree ages™J young ¥ mature 0 old
tree diversity? XIyes Ono

Bank erogion
and failuge
location

location of erosion:
O outside meander bend
W inside meander bend
O opposite bar or obstruction
[0 general
type of erosion:
X fluvial
O geotechnical

location of erosion:
M outside meander bend
O inside meander bend
O opposite bar or obstruction
{1 general
type of erosion:
X fluvial
O geotechnical

W‘M Lroslon - 50&( (un‘/eo)éwlah:()
pA&ny) 4*{&8—6‘ Léou\mj ovt  opuves cN‘-NA&[ on bolh

banks = more o lﬂH han k (""5""[3 of bﬁna"l)

a}cf’%ai N gome W‘acﬁj



SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL - . (
W Presence of debris at bridge (See Part 9) ~ ot tmweia , on dree on pizv 4} Severed ;
X] Presence of debris at upstream sites ——sz> [n  mid- afag nme f' pSshrecm < bre 4/5 e, ey A

[ﬁDocumented need for debris removal at bridge (Contact: )on
Y2 Evidence of bank erosion bed rock
PART 9: DEBRIS TYPE / QUANTITY _
O None Percent Percent
O Small floating debris O Fine detritus
0O Medium floating debris O Coarse detritus
W Large floating debris oo e O Boulders
L ohe free

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: i ([3’ A’la/; rémaen ’nj L in }hé “ Ary/érﬁnCA S'ed; i
Width measurements: . )
r abutment to@ ~ {0 l;éi r abutment to @ Sb /‘6

Width between piers: .
Piers 1 -2 2 -3 3 - 4 4 - 5 5 -6
width (ft) 11y LY
i ¥ : '
Height of low chord above stream bed: “5q _\ Ptuﬂ' l;l afec in 'C“’OC\PIG“”\

PART 11: PIER CHARACTERISTICS
MSingle, solid piers
O Multiple, closely spaced pier or pile groups

(X Exposed pier footing pifes F e onp
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATIOW _ 4 15 < Jo ¢ Ko
[ Sheltered location (Piers W ) JX(In the channe! (Piers -3 , L_/ ) | fed? bank
¥ Bank/floodplain (Piers |, 2. ) T In the path of debris flow (Piers 3 l:lj )
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE

oS L
BRIDGE NUMBER STREAM NAME j
o {
1 06,3%
GPS COORDINATES M 33 53¢ )S _ (j%wm /cw /@

0 \ +
SECTION 2 - REGION AND VALLEY DESCRIPTION
PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
-y Land Use Vegetation Valley Side Failures Failure Locations
atural O None None ne

>Agricultural Grass O Occasional O Away from river
\M f@Urban gPasture { Frequent 1 Along river

Y5 Suburban ¥ Crops :

MRural )0 Shrubs
W ~4 Industrial ™ Deciduous Forest/trees

HhCattle grazing dConiferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strlp

O None ﬁ\!atural O None ONone

3 <1 river width WAgricultural (XGrass O <1 river width

O 1-5 river widths O Urban XPasture J&1-5 river widths

0 5-10 river widths K Suburban O Orchards 03>5 river widths

/ﬁ}l 0 river widths X Rural ¥ Crops
O Industrial Shrubs
O Mining Deciduous Forest/trees

A Cattle grazing O Coniferous Forest/trees

- iw'Jr{ })no(j

v /-/ mi /8
upsfrmm

{OJCL\IH/‘BZ 4-!7) Up$h‘{cwv\,i ﬁ*oM lé{“l bmk - i’lb"’e bec V‘oc,

Qotarop A {00

4’\ C(DUN\S H{m po*’\a I&F’-‘ Iﬂ"x‘.n lC. Upsiream from
i brtdg}-

N Upshream.  pose .E piecs — ' noty olebris
5WU;|0€1’ lMt')Wl"\'Mﬁ \omclte_‘rs

A"b\ slath{ WMH"/] 2\(,%%9!04 CJ lm/u‘lfje (e” L/‘U—k,)




PART 4: VERTICAL CONFINEMENT

Terraces Levees ~ Levee Location

K.None K] None 0O Along channel bank

O Left bank O Natural [0 Set back <1 river width
O Right bank O Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight HMild bends
‘ Weandering [0 Moderate bends
O Braided O Tight bends
O Anastomosed
0 Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types

0 None ONone MNone None

W Occasional M,‘Bedrock O Occasicnal T Bedrock

O Frequent O Boulders O Frequent O Boulders

O Confined O Gravel armor O Confined O Gravel armor
O Bridge protection O Bridge protection
O Grade control O Bridge abutments
O Debris O Bank stabilization
O Dams (beaver, engineered) ([ Debris

M-B classification Corps classification (other)

0 Cascade or step-pool O Modified (engineered)
LI Plane, pool-riffle, dune-ripple O Regulated
O Braided O Arroyo

Chamelwiath=_| 15 ¢4, @ lngljé

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material = Bar Vegetation
OClay ‘None O Silt JNone

™ Silt O Alternate bars O Sand O Grasses

8 Sand O Point bars O Gravel O Reeds/shrubs
M Gravel O Mid-channel bars O Cobbles O Trees

¥ Cobbles (JDiagonal bars

¥l Boulders O Irregular/combination

Other
ebris
O Mining
{1 Reservoir
O Knickpoint

Flow Habit
Perennial

U Flashy perennial

O Intermittent

J Ephemeral

Bar Width
CINone

O Narrow
O Moderate
0O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
R clay | 5 gclay WLA
stlt : ilt ;
‘g\.\sand ?/\4“) M:md N Q%L
¥ gravel \JU\ ‘ \ avel %64
Acobbles SO’ v Mcobbles
O boulders . _ O bouliders
Bank material O bedrock O bedrock
Kl‘ no layers ‘Eno layers
[ cohesive O ¢ohesive
O sand O sand
O gravel O gravel
O cobbles [Jcobbles
Layer material | boulders O boulders

[0- /5 +¢

Bank vegetation

tree density; O sparse B{dense

tree health:‘@good O poor

tree ages: 3 young ¥ mature (0 old
tree diversity? Wyes Ono

Bank height l(‘U - (g ﬂ

Ksteep - Nsteep
D
: O moderate > cfs_b Omoderate 77 ‘/{

Bank slope O shallow O shallow
O none U none
Rl grasses/annuals ™ grasses/annuals
mreeds/shrub_s Y@ reeds/shrubs
(Htrees MGhy Ntrees ey
falling trees? Myes Clno tnelined | falling trees? Wyes CIno lh(‘j Lne (J

tree density: O sparse X dense

tree health’¥1 good O poor

tree ages: X young XC mature J old
tree diversity? W yes {lno

Bank erosion
and failure
location

location of erosion: .
Wioutside meander bend ~ L{oD d
O inside meander bend Yards
O opposite bar or obstruction\J e
O general

type of erosion:

fluvial
1 geotechnical

Jocation of erosion; ne
O outside meander bend ”0

dn~0 inside meander bend V\f—‘lf

O opposite bar or obstruction¥ot ¢ é"’f'

Ogeneral
type of erosion:

O fluvial

O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
ﬁ:)Presence of debris at bridge (See Part 9)
¥ Presence of debris at upstream sites

ocumented need for debris removal at bridge (Contact:

)
T Evidence of bank erosion  pw i ov — 2 \M%L th\m,(s be e Pie-f‘S 3+ ‘]j

PART 9: DEBRIS TYPE / QUANTITY v bwf

ONone Percent Percent
[J Small floating debris [ Fine detritus

C Medium floating debris O Coarse detritus

KDLarge floating debris {60 O Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

f Il
PART 10: PIER MEASUREMENTS oS 9(1 H “‘0
. e
Number of piers: s \ w;('&oq & er 64’ - CI' 3 ;> 4 @
. [f-l/ 1 Q 19"2-' { ) A—CC”CLS o \sz
Width measurements: - (e 4 Soro - 1 M‘Y’
Left bank or abutment to pier: 0 Right bank or abutment to pier: 0 U""’J((

Width between piers:
Piets 1 -2 2 - 3 . 3 -4 4 - 5 5 -6

"

wideh (56) | ;0 ¥ | Lo Ay | GO KT [ O $F

Height of low chord above stream bed: 7“‘( p{, ppove W u:léf 9(}3{ ‘Fck,eﬂf

PART 11: PIER CHARACTERISTICS

¥ Single, solid piers — YoOUR 3%[ nost & I \ 3“ ed Lu/ ‘r{"‘ wJ
J Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION aqaln st henk
¥ Sheitered location (Piers _L,"’—) (¥ In the channel (Piers LB—)

£Bank/floodplain (Piers _ 4 ) (XIn the path of debris flow (Piers 2 , 2)

\/\B.Cl Old)riﬁ $VUMPM5 1S }’q,ugc,{ on F;.gfs 7 4 3 .
(tmoved  or da'ﬁrq\(f’o{ - onl7 Mwwutuﬁ brackers yeman
\OOH\ V\/\()Uh‘hnﬁ l’)rr/\cltc‘l's %d&r{(7 f/&maﬁ{)c/

4
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE

BRIDGE NUMBER STREAM NAME

Dﬁm Rluex’

GPS COORDINATES

N 367 1500 [4). ,(o.pws(}

. t
) :} Ci“ 5@ 30‘]_SEC ION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED ' PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
& Natural O None W None & None
gAgricultural U Grass O Occasional O Away from river
O Urban X Pasture O Frequent O Atong river

O Suburban ® Crops

O Rural ™ Shrubs

O Industrial % Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Stl“ip
ONone ¥(Natural O None O None
O <1 river width ™ Agricultural O Grass 0 <1 river width
O 1-5 river widths 0O Urban W Pasture W 1-5 river widths
O 5-10 river widths . O Suburban O Orchards & >5 river widths
m >10 river widths O Rural O Crops
O Industrial % Shrubs
O Mining B4 Deciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees

?‘C'i'i)“— E ') UPS‘)’(eam ')Qam I:'rfcjjz ceck
2) :waw;,‘hfdum '}((o.m bff&(jc. {(eck _'1r~) bau’ E/mmj 02

' i . V pSlreem 2L bricle
7)) 65{6‘»/ CIDU""’;’PVE'LLIM H’ brfd?c fu’_/ j

e L') Aebrle @ uszﬁ'eam z;w{e IL brldge, f'l(,r - l’\o“\’c beer {;rm(p‘;'wn UFS‘h"’-"“L
,2 debris  from right bunk.

[\ Uin<Hesoim L:La [ brrcfﬂtf -ﬁvm Lef} bﬂﬂk

a.ms{’ ‘¢£'€ f)mk



PART 4: VERTICAL CONFINEMENT

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight ﬂ'Mild bends
‘M Meandering O Moderate bends
O Braided O Tight bends
O Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Contrels  Control Types
X None M None ™ None None
O Occasional O Bedrock O Occasional O Bedrock
O Frequent [ Boulders O Frequent O Boulders
O Confined O Gravel armor O Confined O Gravel armor
O Bridge protection O Bridge protection

O Grade control
O Debris
O Dams {beaver, engineered)

O Bridge abutments
O Bank stabilization
O Debris

M-B classification
O Cascade or step-pool

Corps classification (other)
O Modified (engineered)

Terraces Levees Levee Location

[ None 'ﬁNone (0 Along channel bank

O Left bank O Natural O Set back <1 river width
OO Right bank O Constructed O Set back >1 river width

Other

‘E\‘Debris

C Mining
C Reservoir
O Knickpoint

Flow Habit

»Perennial

I

\ § ~ ,‘
"‘\ quhu)‘m o G\owf\ 4”6““' 4\)‘9 mergbﬂ\

He CMH@\ Puu’

O Plane, pool-riffle, dune-ripple O Regulated O Flashy perennial
O Braided O Arroyo O Intermittent
O Ephemeral
Channel width =
. Q\(‘;\o PART 7: BED SEDIMENT DESCRIPTION (select all that apply)
'é;i«" v " Bed Material Bar Types Bar Material ~ Bar Vegetation = Bar Width
AP {ooi‘ Clay O None (¥ Silt M None O None
‘\ 3{Q}f ; (@ Silt O Alternate bars ¥ Sand [0 Grasses (O Narrow
ﬁq, o } Sand O Point bars (¥ Gravel OReeds/shrubs Y Moderate " o
S 9/‘ (_'IXI Gravel K Mid-channel bars [ Cobbles O Trees 1 Wide
(V' & | OCobbles O Diagonal bars
4\&\ Qy O Boulders rr O Irregular/combination
A |



SECTION 4 - BANK SURVEY ({select all that apply)

Bank
Characteristic | Left Bank Right Bank
'K clay '&fclay
Msilt N silt
Msand ﬁsand
S grave! O gravel
O cobbles O cobbles
O boulders O boulders
Bank material | O bedrock O bedrock
Rlno layers ) no layers
O cohesive O cohesive
O sand Osand
O gravel O gravel
O cobbles O cobbles
Layer material | O boulders Oboulders
Bank height (2 ‘P eet \). Fe_..-_,‘\’
Rsteep . Wsteep
. O moderate S’ ° O moderate 615 °
Bank slope O shallow O shatlow
O nene U none
]X? grasses/annuals T grasses/annuals
O reeds/shrubs O reeds/shrubs
Kitrees W trees
falling trees? ﬁ yes Ono falling trees? Wyes (no
tree density: [ sparse ¥ dense tree density: (I sparse [Wdense
tree health: ¥ good O poor tree health: ] good O poor
. tree ages: (0 young W matured old | tree ages: [0 young W matured old
Bank vegetation | tree diversity? Eyes Ono tree diversity? W yes {Ino
location of erosion: location of erosion:
O outside meander bend [J outside meander bend
O inside meander bend O inside meander bend
O opposite bar or obstruction O opposite bar or obstruction
W general ~ﬁ-gemeral
Bank erosion type of erosion: type of erosion:
| and failure XJ fluvial uvial
location O geotechnical O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
TiPresence of debris at bridge (See Part 9)

i Presence of debris at upstream sites
W Documented need for debris removal at bridge (Contact:

MEvidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
T Small floating debris 15 O Fine detritus

O Medium floating debris 135 O Coarse detritus o

O Large floating debris 5 )] O Boulders O

SECTION 6 - BRIDGE CHARACTERISTICS
PART 10: PIER MEASUREMENTS

Number of piers: 55

Width measurements: [‘ . >
Left bank or abutment to pier: g/ L Right bank or abutment to pier: y /( (:

Width between piers:

Piers 1 -2 2 -3 3 -4 4 - 5 5

width (ft) [ J d0 [t

Height of low chord above stream bed?" % ‘PQ ¢ {, "ﬂ wc&e f Swy \*C».\LL

PART 11: PIER CHARACTERISTICS

ﬁSingle, solid piers _

O Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

lose b hanlke
PART 12: PIER LOCATION fJ ¢t o
W Sheltered location (Piers | y 3 ) X 1n the channel (Piers 2 )
O Bank/floodplain (Piers ) lﬂ‘ln the path of debris flow (Piers _Z- )

o w;,ghw; |t e

\?lpjt T .
(AN i | /3"
b hfr ok ok

4
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

~ SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
SR 138 @ LuneabMQ/MmUe“lﬂWj & . Lwe
BRIDGE NUMBER | STREAM NAME
N 3 43499 i Mehrrm Rwe/

GPS COORDINATES

W 38 o472 { - A

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
¥ Natural ONone “® None I None

¥l Agricultural B Grass O Occasional O Away from river
O Urban ' (% Pasture J Frequent O Along river

¥ Suburban 8 Crops ‘

i Rural 4 Shrubs

(1 Industrial % Deciduous Forest/trees

B Cattle grazing K Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip

ONone X Natural O None 1 None '

O <1 river width O Agricultural X\ Grass O <1 river width

O 1-5 river widths O Urban O Pasture O 1-5 river widths

{J 5-10 river widths O Suburban  OOrchards K>5 river widths

O0>10 river widths 3 Rural {J Crops ¥ L
I Industrial ¥ Shrubs orrestedl C \W ! Ctse
O Mining ™ Deciduous Forest/trees Site
O Cattle grazing O Coniferous Forest/trees
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PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location
™ None X[ None [J Along channel bank
[ Left bank O Natural 1 Set back <1 river width
O Right bank O Constructed O Set back >1 river width
PART 5: LATERAL RELATION.OF CHANNEL TO VALLEY
Planform Meander Characteristics
O Straight ®Mild bends
I Meandering O Moderate bends
{J Braided O Tight bends
[ Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
[0 None ONone X None O None | Debris
I, Occasional M Bedrock W Occasional O Bedrock O Mining
O Frequent O Boulders O Frequent O Boulders O Reservoir
OConfined G Gravel armor O Confined [ Gravel armor O Knickpoint
O Bridge protection ‘neauq v1p rap [ Bridge protection
O Grade control un de; bf‘dﬁe-' O Bridge abutments
O Debris ‘ O Bank stabilization
O Dams (beaver, engineered) J Debris
M-B classification Corps classification (other) Flow Habit
O Cascade or step-pool O Modified (engineered) N.Perennial
O Plane, pool-riffle, dune-ripple 0 Regulated O Flashy perennial
{0 Braided O Arroyo O Intermittent

_ O Ephemeral
Channel width = [ m) £ t

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material  Bar Types Bar Material  Bar Vegetation = Bar Width

O Clay O None - Wisilt O None O None

X Silt O Alternate bars (#Sand ¥ Grasses '~ ONarrow

& Sand [ Point bars Gravel (¥ Reeds/shrubs ™ Moderate [ i -f t
& Gravel Kl Mid-channel bars [ Cobbles O Trees O Wide

& Cobbles / O Diagonal bars

[J Boulders l O Irregular/combination

oSt | On inede S pier o channel  ypsivenn of

. hM) ~ 150 Vlwd5 \Bne ba(i d”c(}\“' C[owhs{’f&am pt/ 0’\{ baf {'\DMMN))J C«U’\I’U
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SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
clay (¥ clay {— [
Mdsilt silt 2 tated
®sand. VU} e (‘.ul’?,(‘,[ sand \!&3 é‘ I
™ gravel o \ 8 gravel ot
[ cobbles @ cobbles
O boulders O boulders
Bank material |0 bedrock O bedrock
K no layers X no layers
O cohesive O cohesive
O sand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | boulders O boulders
. ,,.-.d.- epelin #t
Bank height la -2 gm:J( ?i\f’ {,oc;?{wn lp i -pce\ &Pz.;\i; n:mo
X steep _ K steep
‘ Omoderate  ~ ’-’{ ? Omoderate ~ 4/ °
Bank slope O shallow O shallow
O none O none
grasses/annuals ¥ grasses/annuals
® reeds/shrubs X reeds/shrubs
Kl trees & trees
falling trees? X yes Cno falling trees? ®yes Ono
tree density: O sparse B dense tree density: I sparse Kldense
tree health: 8 good O poor tree health: 82 good O poor
tree ages: X young B mature (3 old | tree ages: KI young % mature I old
Bank vegetation | tree diversity? &yes [Ino tree diversity? Myes [Cno
l\lpm i location of erosion: location of erosion:
Ut ‘l O outside meander bend O outside meander bend
p A , ot Oinside meander bend O inside meander bend
? YJ " L\ e O opposite bar or obstruction O opposite bar or obstruction
‘s(\u,i O general (1 general
Bank‘erosion type of erosion: type of erosion:
and failure O fluvial O fluvial
location {J geotechnical O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

I Presence of debris at bridge (See Part 9)

IX| Presence of debris at upstream sites :

& Documented need for debris removal at bridge (Contact: )
O Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

ONone Percent Percent
[J Small floating debris 1% {0 Fine detritus Lec
[1 Medium floating debris 5 O Coarse detritus S&C noTes O
OL floating debri 55 O Bould
arge floating debris oulders \OMk

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS piers | and 3 owe located ot '[‘v.o of bank
3 ' ow 2 s ‘ocd-r.dﬂ m kar 17() e

Number of piers:

Width measurements:

Left bank or abutment to pier: Kiéht bank br abutment .@ 4 3 l: £

Width between piers:
Piers 1 -2 2 -3 3 -4 4 - 5 5 -6
width (ft) e LF

Height of low chord above stream bed:

PART 11: PIER CHARACTERISTICS L*

X Single, solid piers  younded rwose | alttj ned with  tlow
O Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
[ Sheltered location (Piers ) X In the channel (Piers _ 2 )
X Bank/floodplain (Piers _| ) ) K In the path of debris flow (Piers _ 4 )



Map

D # 10 , faquwcz #(?l

ROAD NAME/NUMBER DATE
CR (1] '
BRIDGE NUMBER STREAM NAME

H
GPS COORDINATES N

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION

Land Use Vegetation Valley Side Failures Failure Locations
W Natural 0 None X None %None

¥ Agricultural | Grass 1 Occasional [0 Away from river
® Urban %}asture O Frequent O Along river

™ Suburban I@Crops

M Rural ‘ﬁﬁ»Shrubs

™ Industrial ¥ Deciduous Forest/trees

N Cattle grazing MiConiferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Stl;ip
O None Natural [J None (0 None '
O <1 river width O Agricultural ¥ Grass O <1 river width
0 1-5 river widths O Urban O Pasture - O 1-5 river widths
O 5-10 river widths O Suburban O Orchards M>5 river widths
m>l 0 river widths O Rural O Crops
O Industrial M Shrubs \/
® Mining WDeciduous Forest/trees £ )CCJLP+ Q} (
O Cattle grazing [J Coniferous Forest/trees § fn aﬂ mine
Cand wining i river fVDUM“/ﬁ anma

STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

36 ° 4.9 g Mehren Ruver
W F§ e 0LE *f@?_pﬁ
Z

SECTION 2 - REGION AND VALLEY DESCRIPTION
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lU{)S'{Tmiﬂa m b
< 1 aere cleared Floodplan

fft/’wei ??') fly/:f bridle abuaf ment  from downshream rzjﬁf ém,/(—

34) éUff/:eﬁCt. 0/ J[éér’/S 4,(5;:4;-“(,‘/&%0,\ 61 ér/f/gl M
?g} UP§I’VHLM, Q'DI(VI bridfj{ é{ech [l'/lb'l'e t{ebyfs on ‘eflt };mr-k)

?’ﬂ) dUW%’H’(’W’\, };ow\ Jfrfoi’je c/erk [ho-h Jarje c[z.bwﬁ 4‘/4“7{'/:/

39 [eft abubment from opsteam i Shean,)
\6‘% bunlc

3‘7/\ ltvq:: c{ibn; Cawﬂq'f’ Iga{lweev\ a\[guglmmi awi roac( cfra(fe



PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

¥ None one O Along channel bank

O Left bank O Natural [ Set back <1 river width
O3 Right bank O Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight W{Mild bends
‘MMeandering 0O Moderate bends

O Braided O Tight bends

O Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types

W None %l None % None O None

U Occasional O Bedrock O Occasional O Bedrock

OFrequent O Boulders O Frequent O Boulders

O Confined O Gravel armor O Confined O Gravel armor
[J Bridge protection Xy L O Bridge protection
(1 Grade control ; ridge abutments
O Debris \or ld‘j( 0‘“""‘{""‘“&5 O Bank stabilization
1 Dams (beaver, engineered) O Debris

M-B classification Corps classification (other)

O Cascade or step-pool O Modified (engineered)

O Plane, pool-riffle, dune-ripple O Regulated

O Braided O Arroyo

Channel width = Z? {{; au(: IOr’Lcle.

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
® Clay None - asilt O 'None

N Silt O Alternate bars 7 Sand O.Grasses
MSand O Point bars O Gravel J Reeds/shrubs
(¥ Gravel O Mid-channel bars T Cobbles O Trees

O Cobbles O Diagonal bars

O Boulders O Irregular/combination

Other
ebris
& Mining (s‘aml
O Reservoir
(J Knickpoint

~ Flow Habit
Perennial
O Flashy perennial
O Intermittent
O Ephemeral

Bar Width
W None

O Narrow
0 Moderate
I Wide

j upshfea.u;



SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
Melay M N clay M
Rsilt \ @p,y,\"” [SEsilt Jear '
& sand \ [ sand 6% \
M eravel %0 ¢  gravel Qot
Ncobbles i cobbles
Oboulders [ boulders
Bank material | I bedrock O bedrock
W no layers ' no layers
O cohesive O cohesive
Osand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | boulders O boulders |
Bank height 12 - \g ?3\; \2-1is ?t
K] steep [steep.
, O moderate > 4‘60 O moderate 4 L/S °
Bank slope O shallow O shallow
O none O none
(X grasses/annuals W grasses/annuals
M reeds/shrubs Xl reeds/shrubs
Mtrees Kl trees
falling trees? &yes Ono falling trees? BMyes [Ino
tree density: [J sparse &'dense tree density: O sparse & dense
tree health: B&'good O poor tree health: [ good [ poor
tree ages: X young M mature 0 old | tree ages: € young 5 mature O old
Bank vegetation | tree diversity? Xyes Ono tree diversity? Myes Tno

ND ot
s ff’o

Q,( osol

Bank ero on
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
[ geotechnical

location of erosion:
O outside meander bend
CDinside meander bend

O opposite bar or obstruction I,J N
tyﬂgefl}erql . ﬁ’fos 1en UB Jé
pe of erosion: e
W fluvial { whs l'rf :
pr 2%

(0 geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
X Presence of debris at bridge (See Part 9)
& Presence of debris at upstream sites '
(X Documented need for debris removal at bridge (Contact: )
W Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
O Small floating debris {0 Fine detritus

Medium floating debris O Coarse detritus
D Large floating debris O Boulders

> hne Preed Stuck on dede — road orew ot gibe sad olebris wos
recmHy rtmoved
SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: D

Width measurements; \

Left bank or abutment to pier: Right bank or abutment to pier:

Width between piers: Abudment o Rbutment : A3 &

Piers 1 -2 2 - 3 3 -4 4 - 5 5 -6
width (ft)

Height of low chord above stream bed: lg ‘F —} 0Ll00\f ¢ w&:i' er 6[4[ 10 G

PART 11: PIER CHARACTERISTICS — Mo XS - abm{' e s locoted ot
O Single, solid piers () heord a:l" ba.n k
waker edge — low cher

O Muitiple, closely spaced pier or pile groups

O Exposed pier footing piles h ¢ L\ ‘(r
O Multiple piles, or row of pier columns skewed to approaching flow [3

PART 12: PIER LOCATION
O Sheltered location (Piers ) O In the channel (Piers )
O Bank/floodplain (Piers ) O In the path of debris flow (Piers )

{% ml'eg on ka
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Nw_________— STREAM RECONNAISSANCE

For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
SR 249 3 [10/2008
BRIDGE NUMBER STREAM NAME
/I -24%-2.56 f/arﬁer% Kiver
GPS COORDINATES '
%g‘; O, Lffg ‘f/' Zo )Fau[
"o SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
{¥ Natural ONone JXiNone ® None

¥ Agricultural ™ Grass O Occasional O Away from river
® Urban ® Pasture O Frequent O Along river
& Suburban O Crops
‘8 Rural 4 Shrubs

¥ Industrial K Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None O Natural O None O None

0 <1 river width O Agricultural X Grass Ki<1 river width

O 1-5river widths ~ ™ Urban O Pasture 00 1-5 river widths

0 5-10 river widths [ Suburban O Orchards 1>5 river widths

™) >10 river widths X Rural O Crops

: O Industrial X Shrubs
[J Mining K Deciduous Forest/trees
O Cattle grazing O Coniferous Forest/trees

?3(;{’0#’@"7', ') !/(’/”’HS l’l«”///!/f' on  pier 3 A\’dm N7A/ ban/( U/’S/}"’M

2) Close v o prer 3

(ﬂo{-e pied nost c[aummje)

5) Debrs  from m%lr\-} hank | vpstream o, bidax

‘-!) U{*’9+f€¢tmj from br;dﬁc deck
5) "Dowrxf}'feam’ ﬂgm br,c\ae p’CCIC




PART 4: VERTICAL CONFINEMENT

Terraces

X None

O Left bank
O Right bank

Levees

& None

[ Natural

O Constructed

Levee Location

I Along channel bank
O Set back <1 river width
(1 Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Meander Characteristics

Planform

[0 Straight

™ Meandering
{1 Braided

O Anastomosed
O Engineered

1 Mild bends
X Moderate bends
O Tight bends

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls
JX(None X None X None
O Occasional [ Bedrock O Occasional
O Frequent O Boulders O Frequent
(J Confined [J Gravel armor O Confined
(3 Bridge protection
0 Grade control
O Debris

O Dams (beaver, engineered)

M-B classification

O Cascade or step-pool
O Plane, pool-riffle, dune-ripple’

%0 F

O Braided

Channel width =

Control Types

X None

O Bedrock

[ Boulders

O Gravel armor

0 Bridge protection
O Bridge abutments

[0 Bank stabilization

{1 Debris

Corps classification (other)

O Regulated
O Arroyo

O Modified (engineered)

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material
OClay

& Silt

5 Sand

X Gravel

O Cobbles

O Boulders

Bar Types Bar Material
™ None O Silt

] Alternate bars O Sand

O Point bars O Gravel

00 Mid-channel bars [ Cobbles

O Diagonal bars
O Irregular/combination

Bar Vegetation
O None

{1 Grasses

[0 Reeds/shrubs
[0 Trees

Other

N' Debris

O Mining
O Reservoir
J Knickpoint

Flow Habit

O Perennial

O3 Flashy perennial
O Intermittent

O Ephemeral

Bar Width
CINone

0 Narrow
O Moderate
J Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
Oclay Oclay
T silt M silt
& sand i sand
¥] gravel K gravel
[ cobbles O cobbles
O boulders O boulders
Bank material | bedrock O bedrock
Klno layers W no layers
O cohesive O cohesive
O sand Ol sand
O gravel O gravel
Ocobbles O cobbles
Layer material | boulders [ boulders
Bank height [0 feef o feet
Tﬁsteep ﬁsteep
O moderate O moderate
Bank slope O shallow O shallow
O none O none
K] grasses/annuals Kl grasses/annuals
O reeds/shrubs O reeds/shrubs
K trees K] trees
falling trees? W yes CIno falling trees? Xlyes (O no
tree density: O sparse 3 dense tree density: O sparse [ dense
tree health: (X good [ poor tree health: ¥ good O poor
tree ages: ® young B mature ] old | tree ages: Kl young K mature 1 old
Bank vegetation | tree diversity? W yes OIno tree diversity? ¥l yes [no

Bank erosicn
and failure
location

location of erosion:
O outside meander bend
Oinside meander bend
O opposite bar or obstruction

K| general
type of erosion:

i1 fluvial
O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
X general
type of erosion:
KX fluvial

O geotechnical




PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
%] Presence of debris at bridge (See Part 9)

W Presence of debris at upstream sites

& Documented need for debris removal at bridge (Contact:

SECTION 5 — DEBRIS CHARACTERISTICS

Wl Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY
Percent
iy
&5
D

ONone

®l Small floating debris
Medium floating debris
& Large floating debris

PART 10: PIER MEASUREMENTS

O Fine detritus
O Coarse detritus
O Boulders

Percent

SECTION 6 - BRIDGE CHARACTERISTICS

Number of piers: i

Width measurements:

Left bank or abutment to

Width between piers:

@ s

Right bank or abutment to@‘:

55

Piers

1 -2

2 - 3

3 - 4

Width (ft)

¥0

)

X0

Height of low chord above stream bed: 3 O F b abeu
: sV

PART 11: PIER CHARACTERISTICS

W Single, solid piers

] Multiple, closely spaced pier or pile groups
1 Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION

O Sheltered location (Piers

)

%) Bank/floodplain (Piers __| | 4 )

¥ In the channel (Piers 2 ; 3 )

™ In the path of debris flow (Piers 3 )]
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Photographs

Bridge ID#: 11561520005 Date: 09/25/2006

APPROACH #1



Photographs

Bridge 1D#: 11561520005 Date: 09/25/2006

LOOKING DOWNSTREAM

VIEW ACROSS TOP OF DECK



Photographs

Bridge ID#: 11561520005 Date: 09/25/2006

ABUTMENT #1



Photographs

Bridge ID#: 11561520005 Date: 09/25/2006

HEAVY DRIFT AT PIER #3




BRIDGE INSPECTION REPORT Page No.____

Form BIR 3.0 Field Report No. 18 Date %/25/2006
{Rev. 8-22-98) Previous Report No. 17 Date 9/13/2004
DT-0069 Plans: YES
Bridge No. 11861520005 Bridge Location No. 11 - SR249 - 256 N
Eleven Digit No. Co. Route Log Mile
STATE ROUTE NO. 249 over HARPETH RIVER RUDOLPH CARUTHERS BRIDG
Road Name Crossing Structure Name (If Named)
Year Constructed 1995  ESTIMATED  County CHEATHAM Maintenance District 33
Year Widened Year Rehabilitated
FEATURES INSPECTORS
Wearing Surface CONCRETE | Depth {in.) 1 CHOATE
Flared Width NO Mnledlan Width. NONE 2 HOWELL
Navigational Control NO Bridge Skew  83° RT 3 WILLIAMS
Structure Type (Main Span) PPCIB 4. GARBER
Structure Type (Appr.Spans) N.A. 5.
No. Main Spans 5 No. Approach Spans 0 6.
Maximum Span Length 82.71 (**. ft.) 7.
Total Length 412.02 (™. ft) 8.
WIDTHS (*.* ft.) CLEARANCES
Deck Out-to-Out 42 Min. Vertical Clearance over Deck (ft.-in.)
Roadway Curb/Curb 40 Min. Vertical Under Clearance (ft.-in.)
Readway Rail/Rail Min. Lateral Under Clearance Rt. (*.*ft)
Sidewalk Rt. Lt. Min. Lateral Under Clearance Lt. (> ft)
*Approach Roadway 24 c .
*(Does Not include Shoulders) FRACTURE CRITICAL: _NO_
(if Yes, Inciude BIR 3.9)
Approach Shoulder Rt. 9
Lt. 9 NBIS Bridge Length (<25 ft.) >25 (ft.-in.)

UNDERWATER INSPECTION
To Be Performed By: CONTRACT DIVERS Date

Change in Structural Condition: NO Major Repairs Made: NO BRIDGE is: OPEN

COMMENTS:
WATER DEPTH IS OVER4-0" DEEP

Supervising Bridge Inspector: BRIDGE RATING: __GOOD




Form BIR 3.8 Page No.___

(Rev. 9-22-98) Bridge Location No. 11 - SR249 - 2.56 N Date 9/25/2006
DT-1508 Co. Route Log Mile

STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing: HARPETH RIVER

I Type of bed material? GRAVEL/ MUD
Has channel shifted? (Yes/ No/ Not Apparent)
Condition of rip-rap? GOOD Est. % failed %

Qverall condition of channel? GOOD

Item 61 - Code values 0 thru 9 according to the recording
and coding guide currently in effect: 8

U e

6. Underwater diver inspection recommended? NO
If yes, why?

[l. Channel and bank stability conditions: (yes if applicable)
1. Steep bank conditions: Failures upstream _ Failures downstream
2. Moderate bank erosion
3. Bank vegetation: a. low growth YES b. large timber YES  c. clear banks

d. dead trees upstream e. dead trees downstream
4. Sediment or gravel accumulation; NO {Yes/ No/ Unknown)
5. Channel altered or straightened: NO (Yes/ No/ Unknown}
6. Stable conditions: a. live growth YES b. bedrock

c. boulders d. flat slopes (<=2:1)

1. Waterway adequacy and debris characteristics: (yes if applicable)
1. Bridge deck elevations:

a. levelwith approachroadway. . .................... YES
b. higher than approachroadway. . .. ................
¢. roadway approach >= 2 f{. above natural ground line.. YES

2. Abutment encroaches into channel

3. Large scour {blowhole) underbridge. . ................

4. Indications that fiood waters overtop bridge: NO (Yes/No)
If YES, Answer: Occasionally, Frequently, or Unknown

5. Debris characteristics:

a. debris/drift present YES
b. debris/drift likely to accumulate YES
c. dead trees upstream dead trees downstream

V. Comments: VERY HEAVY DRIFT PRESENT ON PIER NO. 3.

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
I. Does this bridge need a special inspection? NO

Il. Reason for special inspection:



STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
5 AR 7250 ?/ /0 /zg@r’
BRIDGE NUMBER STREAM NAME
22 -5B250- 6,14 / -
GPS COORDINATES / 74 e/t ’6 ver

N 5’&‘”’/15’5’2’ Yy o,

w £3° (o 0‘]3 SECTION2 REGION AND VALLEY DESCRIPTION

¥ Cattle grazing O Coniferous Forest/trees

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
/T Natural [0 None W None [ANone
J Agricultural O Grass O Occasional O Away from river
3 Urban O Pasture 3 Frequent O Along river
1 Suburban O Crops
O Rural O Shrubs
O Industrial O Deciduous Forest/trees
[ Cattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None (X Natural ONone ONone
0 <1 river width W Agricultural X Grass W <1 river width
O 1-5 river widths i) Urban ™ Pasture O 1-5 river widths
[ 5-10 river widths &I Suburban O Orchards O >5 river widths
T >10 river widths ‘M Rural O Crops
O Industrial ™ Shrubs
O Mining & Deciduous Forest/trees

) B. Id(‘ ﬁrom rajtl IL }MM 6(50‘6"?515’&“4* 5’) vps We tiinn pm.‘ (écl(

) F[mb‘f’“‘“ ,f‘!efs , ruj[‘»;' IG’MIC ( ) K(Ownsf"rec\m_ QM“
3) Ih' bream f‘itr’i | ’J[> Y (o &
“ ) dzbﬂﬁ in Plél" g (m)h? dawlawa,t on '&wr {—zu,c 0(6( m"(}bh‘}mj

Draikets fvr Aflﬂi"‘) SV"“F'”Q)




PART 4: VERTICAL CONFINEMENT

Terraces

A None

O Left bank
O Right bank

Levees Levee Location

M None [ Along channel bank
O Natural O Set back <1 river width
1 Constructed O Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform

[ Straight

™ Meandering
O Braided

1 Anastomosed
81 Engineered

Meander Characteristics
1 Mild bends

™ Moderate bends

[J Tight bends

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types

W None N;None MNone X] None

O Occasional ] Bedrock [3 Occasional (J Bedrock

O Frequent O Boulders 0 Frequent 0 Boulders

O Confined 1 Gravel armor 1 Confined O Gravel armor
O Bridge protection O Bridge protection
O Grade control (J Bridge abutments
O Debris (3 Bank stabilization
[ Dams (beaver, engineered) 00 Debris

M-B classification

{J Cascade or step-pool
O Plane, pool-riffle, dune-ripple

O Braided

Corps classification (other)
O Modified (engineered)

O Regulated

O Arroyo

Channel width = ! SD

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material
O Clay

X Silt

W Sand

M. Gravel
Cobbles

O Boulders

Bar Types Bar Material  Bar Vegetation
ONone O Silt R None

O Alternate bars W Sand O Grasses
jZLPoint bars Kl Gravel O Reeds/shrubs
O Mid-channel bars {1 Cobbles O Trees

O Diagonal bars

O Irregular/combination

Other

1) Debris

O Mining

O Reservoir
O XKnickpoint

Flow Habit

O Perennial

O Flashy perennial
[T Intermittent

00 Ephemeral

Bar Width
O None

O Narrow
I Moderate

Y Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
O clay O clay
X silt silt
gsand Sl:sand
gravel K gravel
O cobbles O cobbles
O boulders (1 boulders
Bank material |0 bedrock O bedrock
mnol layers E[‘no layers
O cohesive O cohesive
[T sand O sand
O gravel 3 gravel
O cobbles O cobbles
Layer material | O boulders O boulders

$ (1 feef

f - I+ ')[c'e")i'

Bank vegetation

Bank height
‘Tﬂsteep ﬁsteep
O moderate 0 moderate
Bank slope [ shallow O shallow
(O none I none
Kl grasses/annuals ¥l grasses/annuals
O reeds/shrubs O reeds/shrubs
® trees W trees

falling trees? Kl yes Ono

tree density: O sparse [ dense

tree health: ® good [ poor

tree ages: K| young ™ matured old
tree diversity? Wyes UOno

falling trees? #yes Cno

tree density: O sparse ¥ dense

tree health: X good O poor

tree ages: ¥ young B mature 0 old
tree diversity? ¥ yes Ono

Bank erosion
and failure
location

C chres”
do iyt

location of erosion:
¥ outside meander bend
O inside meander bend
[ opposite bar or obstruction
O general

type of erosion:

& fluvial

location of erosion:
K outside meander bend
Oinside meander bend
[ opposite bar or obstruction
O general
type of erosion:

H'fluvial

O geotechnical

O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
ﬁPresencc of debris at bridge (See Part 9)
X Presence of debris at upstream sites

‘Documented need for debris removal at bridge (Contact:

'ﬂEvidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

ONone Percent Percent
{0 Small floating debris ' O Fine detritus

X[ Medium floating debris E [ Coarse detritus

K[ Large floating debris Els {0 Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

: | { s Ciﬂo{,f‘-“e‘
‘Number of piers: Many I rloc&\ﬂ ainy 4

N

Width megsuremients: @ . : @ ‘
eft bankr abutment to pier: or abutment to pier: g

Width between piers:

Piers 1 -2 2 -3 3 -4 4 - 5

Width (ft) 4d¢ 1 Lo fE 4s f

Height of low chord above stream bed: &~ L{O ‘Fee ‘lL

PART 11: PIER CHARACTERISTICS
KASingle, solid piers ] and 3
O Multiple, closely spaced pier or pile groups
O Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow
X H-piles - prs 1 ancl 4
PART 12: PIER LOCATION .
W Sheltered location (Piers | ) [X{In the channel (Piers _& |, 3

X Bank/floodplain (Piers _man 7{ ) X{In the path of debris flow (Piers ___ < )
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Bridge No.: 22 —8R250 — 6.14
Crossing:: HARPETH RIVER
Federal No.: 2235614900031 Date: June 30, 2006

PIC1

BRIDGE NO. ABUTMENT NO. 4



Bridge No.: 22 —SR250 — 6.14
Crossing:: HARPETH RIVER
Federal No228614900031 Date: June 30, 2006

PIC2

APPROACH ABUTMENT NO. 2

PIC3

UPSTREAM



Bridge No.; 22 —S8R250 — 6.14 RIGHT
Crossing:: HARPETH RIVER
Federal No.:2256140800031 Date: June 30, 2006

PIC4

DOWNSTREAM

PIC5

ACROSS TOP OF DECK




Bridge No.: 22 —8R250 — 6.14
Crossing:: HARPETH RIVER
Federal No.:225614900031 Date: June 30, 2006

PICG

EXPOSED PILES "D" AT BENT NO. 10

PIC7

ELEV. VIEW, RIGHT SIDE




Bridge No.: 22 —8R250 — 6.14
Crossing:: HARPETH RIVER
Federal No.: 225614900031 Date: June 30, 2006

PICB

PICS

CHIPS AT PIER NO. 2



Bridge No.: 22 —8R250 — 6.14 RIGHT
Crossing::  HARPETH RIVER
Federal No.: 225614900031 Date: June 30, 2006

PIC10

CHIPS AT RIGHT END OF BENT NO. 12.

PIC11

BENT NO. 12-TYP CONCRETE



Bridge No.: 22 —3R250 — 6.14
Crossing::  HARPETH RIVER
Federal No.: 223614900031 Date: June 30, 2006

PIC12

BENT NO. 13 TYP- STEEL

PIC13

PIER NO. 2-TYP



BRIDGE INSPECTION REPORT

Form BIR 3.0
(Rev. 9-22-98)
DT-0069

Bridge No. 22861490003
Eleven Digit No.
STATE ROUTE 250

over HARPETH RIVER

Field Report No. 18
Previous Report No. 17

Page No.

Date 6/30/2006
Date 6/29/2004

Plans: YES
Bridge Location No. 22 - S8R250 - 6.14 N
Co. Route lL.og Mile

HERBERT L.(HUB) HARRIS

Road Name Crossing Structure Name (If Named)
Year Constructed 1961 ACTUAL County DICKSON Maintenance District 35
Year Widened Year Rehabilitated
FEATURES INSPECTORS
Wearing Surface ASPHALT | Dept-h 4 (in.) 1 CHOATE
Flar».ed Wldth NO M(|ad|an Width NONE o HOWELL
Navigational Control NO Bridge Skew 90 3. FORD
Structure Type {Main Span) C.D.G. 4.
Structure Type (Appr.Spans) C.D.G. 5.
No. Main Spans 3 No. Approach Spans 16 6.
Maximum Span Length 60 (**.* ft.) 7.
Total Length 608 (**.r ) 8.
WIDTHS (*.* ft.) CLEARANCES
Deck Out-to-Out 28.5 Min. Vertical Clearance over Deck {ft.-in.)
Roadway Curb/Curb 24 Min. Vertical Under Clearance {ft.-in.)
Roadway Rail/Rail Min. Lateral Under Clearance Rt. {*.* ft.)
Sidewalk Rt. Lt. Min. Lateral Under Clearance Lt. (*.r ft.)
*Approach Roadway 20 _
*(Does Not Include Shoulders) FRACTURE CRITICAL: NO

{If Yes, Include BIR 3.9)
Approach Shoulder Rt. 10
Lt. 10 NBIS Bridge Length (<25 ft.) (ft.-in.})
UNDERWATER INSPECTION
To Be Performed By: CONTACT DIVERS / GARV Date  8/10/2001
Change in Sfructural Condition. NO Major Repairs Made: NO BRIDGE is: OPEN
COMMENTS:
Supervising Bridge Inspector: BRIDGE RATING: __FAIR



Form BIR 3.8 Page No.__

(Rev. 9-22-98) Bridge Location No. 22 - SR250 - 6.14 N Date 6/30/2006
PT-1508 Co. Route Log Mile

STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing: HARPETH RIVER

I. 1. Type of bed material? GRAVEL
2. Has channel shifted? NO {Yes/ Nof Not Apparent)
3. Condition of rip-rap? GOOD Est. % failed %
4. OQverall condition of channel? FAIR
5. ltem 61 - Code values 0 thru 9 according to the recording
and coding guide currentiy in effect: 5
Underwater diver inspection recommended? NO

o

If yes, why?

[l. Channel and bank stability conditions: (yes if applicable)

1. Steep bank conditions: Failures upstream Failures downstream
2. Moderate bank erosion

3. Bank vegetation: a. low growth YES b. large timber YES c. clear banks

d. dead trees upstream e. dead trees downsfream
4. Sediment or gravel accumulation: NO (Yes/ No/ Unknown)
5. Channel aliered or straightened: NO (Yes/ No/ Unknown)
6. Stable conditions: a. live growth YES b. bedrock

¢. boulders d. flat slopes (<=2:1)

Il. Waterway adequacy and debris characteristics:  (yes if applicable)
1. Bridge deck elevations:

a. level with approachroadway. . .................... YES
b. higherthan approachroadway. .. .................
c. roadway approach >= 2 ft. above natural ground line.. YES

2. Abutment encroachesiniochannel. . .................

3. Large scour (blowhole) underbridge. . ................

4. Indications that flood waters overtop bridge: NO (Yes/No)
If YES, Answer: Qccasionally, Frequently, or Unknown

5. Debris characteristics:

a. debris/drift present YES
b. debris/drift likely to accumulate YES
c. dead trees upstream dead trees downstream

IV. Comments: HEAVY DRIFT PRESENT ON PIER NO. 2

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
I. Does this bridge need a special inspection? NO

II. Reason for special inspection:



Bridge No.: 22 —8R250 — 6.14
Crossing:: HARPETH RIVER
Federal No.: 225614900031 Date: June 29, 2004

' 13
. (3
i
j.

K

£
]

PIC12

CHIPS ON RIGHT END OF PIER NC. 1

PIC13

CHIPS ON RIGHT END OF PIER NO. 2



STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
SR 005 (US 45 w) - 5’/11/2005/
BRIDGE NUMBER  STREAM NAME
b(ﬂ“ SKopS — 254 F Jb/DI’? /?NQ/
GPS COORDINATES

N 6716963 4/ i1 forr
el y s -
P §9°03.055 SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
| X Natural O None ¥ None s None
J W Agricultural %[ Grass O Occasional O Away from river
O Urban X Pasture O Frequent Ct Along river
0O Suburban % Crops
X Rural X Shrubs
O Industrial & Deciduous Forest/trees
X Cattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
O None X Natural ONone {3 None
O <1 river width M Agricultural X Grass O <1 river width
1 1-5 river widths 2 Urban 1] Pasture O 1-5 river widths
1 5-10 river widths O Suburban O Orchards ﬁ>5 river widths
X>10 river widths ™ Rural ¥ Crops
O Industrial X Shrubs
O Mining # Deciduous Forest/trees

Cattle grazing O Coniferous Forest/trees

5 C[(’.bﬂ.b' 4n I"fﬁg'f bank ot Z;na/yc.
f) Uf’jf‘freom» #orm bra/g; aéck

7) UIDW"\S}V?—&M ﬂom érré/jc J&ak
?) Clel?fté Swerpe’ o P 3) ‘Pfﬁi“u vnder Iﬂrrc{q-(,

i) Uf’ﬁh&arﬂ a‘F bfidc/a, ﬁfom r,-‘?i\f laank

2) debris ““Whm down  conter of chenel (k,c'p.fo'{ 267 (s "‘j)
Pa%'cd under rrdyc between Piers (} + 3  without {-nc:afeni‘

g)débn‘; Suweepiss imsfalled on piers F +3 — pier 3 glymfwe

{~ 65 rc"f&."mj , 'Ozcr 2 shue@rc s no"i‘

‘f)dibﬂ": 8h prer 3 - pbéﬁibje misaliynment ot 5'”’“("-"?




2
PART 4: VERTICAL CONFINEMENT
Terraces Levees Levee Location
‘™ None W) None O Along channel bank
[ Left bank U Natural [ Set back <1 river width
O Right bank O Constructed [ Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight 0 Mild bends

™ Meandering X Moderate bends

O Braided O Tight bends

3 Anastomosed

(1 Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types
®(None None
M Occasional [ Bedrock
O Frequent ( Boulders
O Confined O Gravel armor
O Bridge protection
O Grade control
O Debris

0 Dams (beaver, engineered)

M-B classification

O Cascade or step-pool

O Plane, pool-riffle, dune-ripple
O Braided

Channel width= 1,5 4

Width Controls  Control Types

I None JXiNone

O Occasional O Bedrock

O Frequent O Boulders

O Confined O Gravel armor
O Bridge protection
{0 Bridge abutments
1 Bank stabilization
O Debris

Corps classification (other)
O Modified {engineered)
O Regulated

O Arroyo

(apprecomede
PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material = Bar Vegetation
O Clay &I None O Silt ONone

& Sitt O Alternate bars O Sand O Grasses

(¥ Sand O Point bars O Gravel (J Reeds/shrubs
K Gravel O Mid-channel bars [ Cobbles O Trees

O Cobbles O Diagonal bars

O Boulders O Irregular/combination

Other

X Debris

O Mining

O Reservoir
O Knickpoint

Flow Habit

¥ Perennial

O Flashy perennial
O Intermittent

0 Ephemeral

Bar Width
¥l None

O Narrow
1 Moderate
O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
Oclay O clay
M silt g silt
‘®jsand sand
X gravel ¥ gravel
O cobbles O cobbles
O boulders O boulders
Bank material O bedrock {J bedrock
Kino layers Wno layers
O cohesive O cohesive
O sand O sand
(d gravel O gravel
O cobbles O cobbles
Layer material | U boulders O boulders
Bank height ¥ - 2 Pb g \Z 'PL
[Z;steep 'E:steep
O moderate [ moderate
Bank slope O shallow O shallow
O none O none
W grasses/annuals ¥bgrasses/annuals
R reeds/shrubs "Khreeds/shrubs
Kltrees A7) trees
falling trees? Myes [Ino falling trees? ¥l yes (O no
tree density: [ sparse W] dense tree density: [ sparse KJ dense
tree health: i good I poor tree health: ¥ good O poor
tree ages: KJ young ® mature 3 old | tree ages: B young EymatureJ old
Bank vegetation | tree diversity? Klyes [CIno tree diversity? Bl yes [no

Bank erosion
and failure
location

location of erosion:
Houtside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
I fluvial

[J geotechnical

location of erosion:
K outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
fluvial

O geotechnical




SECTION 5 - DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL

¥ Presence of debris at bridge (See Part 9)

[ Presence of debris at upstream sites

(@ Documented need for debris removal at bridge (Contact: )
¥ Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
[ Small floating debris 35 O Fine detritus

Medium floating debris 33 O Coarse detritus

Ef,‘Large floating debris 3% [ Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

4 i (oo d plaon
Number of piers: ' Near riv’er, MM\7 O'HMJLS ' -Cc: P

Width measurements: 2 o ! 4‘, Dier 4 at é’cl
@uﬁf@m abutment to'pier: _25 r abutment to pier: P wyatec > 66

Width between piers:
Piers 1 -2 2 - 3 3~ 4 4 - 5 5 -6
width (ft) | &5 10 g3~

v

0-'90\"‘1 T

- appre remcrtfe
Height of low chord above stream bed: {7 _‘,j‘

PART 11: PIER CHARACTERISTICS

Single, solid piers — each  puer censiSts { oo roond columnyg
O Multiple, closely spaced pier or pile groups

0 Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION )
[ Sheltered location (Piers ) In the channel (Piers 2,2 )

K Bank/floodplain (Piers _| 4 ) & In the path of debris flow (Piers <2 , % )
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JAN 14 2006

BRIDGE INSPECTION REPORT compeTEd 1] 14]08
Form BIR 3.0 Field Report No.: I® Date: )/ 7/0®
{(Rev. 9-22-98) Previous Report No..__ /7 Date: [/-30-25
DT-0069 Co.Seq 01  Plans: YES ( ® ) NO ( }
Bridge No._66SR0050005 Bridge Location No._ 66 - SR005 - 0547 )
E{Ieven Digit No. Co. Route Log Mile OVER/UNDER PASS
OBION RIVER DRAINAGE CANAL
Road Name Feature Intersected CITY
Year Constructed 1968 County Obion Maint. Dist: 42 Maint.Resp: 02
Year Widened Year Rehabilitated

Structure Name (If Named)

FEATURES INSPECTORS
Wearing Surface Concrete { ) Timber ( ) Asphalt () Depth £ (in) 1 s
Flared Width  ves ( ) No () iMedian Width Open ( ) None (X) Closed ( ) 2" ”Je;ézm!: T
Navigational Contral Yes ( ) No (X) Bridge Skew 90 ° LT{}RT() 3 toweE
Structure Type (Main Span) CONCRETE BOX BEAM & CONCRETE 1. BEAM |4, A0ams
Structure Type (Appr.Spans) 5. ALANKENSIH P
No. Main Spans 32 No. Approach Spans__ 6.  muson
Maximum Span Length 56.8 (**.; ft.) 7. _IDwER
Total Length 1824.7 (™. ft) 8. EVANS
wosds
WIDTHS (*.* ft.) ' CLEARANCES '
Deck Out-to-Out -48.2 Min. Vertical Clearance over Deck {ft.-in.)
Roadway Curb/Curb 441 Min. Vertical Under Clearance (ft.-in.)
Roadway Rail/Rail Min. Lateral Under Clearance Rt. {*.* ft.)
Sidewalk Rt. Lt. Min. Lateral Under Clearance Lt (*.* ft.)
*Approach Roadway 240 FRACTURE CRITICAL;
*(Does Not Include Shoulders) (If Yes, include BIR 3.9)
Approach Shoulder Rt 12.0 ,
Lt 120 NBIS Bridge Length (<25 ft.) (ft.-in.)
UNDERWATER INSPECTION '
To Be Performed By: Date
DOT FIELD TEAM (v/CONTRACT DIVERS ( ) NONE REQUIRED ( )
Change in Structural Condition: Yes () No(w” Major Repairs Made: Yes( ) No (W~
COMMENTS:
2 LEELEWIS  Heima
LATITUDE: N36 ° 16.3150
LONGITUDE: W89 ° 34700 ' BRIDGERATING: ( ) (vf ( ) ( )
6P.S. Location GOOD FAIR POOR CRITICAL
Supervising Bridge Inspector: A/ <

/




FormBIR 3.8 JAN 14 TR

(Rev. 9-22-98) Bridge Location No. 66 - SR0OD5 - 0547 Date
DT-1508 ' Co. Route Log Mite

STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing: OBION RV. DRAINAGE CANAL

Type of bed material? 4w g Rock-

Has channel shifted?  YES ( ) NO (fNOT APPARENT ( ) |
Condition of rip-rap? PP C Est. % failed % N/A ()
Overall condition of channel? G@P c

item 61 - Code values 0 thru 8 according to the recording
and coding guide currently in effect; G

6. Underwater diver inspection recommended? YES (/)/ NO (.}
If yes, why? ezt 0erH (3 cowwmy  Rpvrs #28 & 25  Aee oz 350
Il Channel and bank stability conditions:  (check if applicable) |
1. Steep bank conditions: - Failures upstream () Failures downstream 0
2. Moderate bank erosion (o
3. Bank vegetation: a. lowgrowth (%~ b. large timper (¥ c. clear banks ( )
d. dead trees upstream (»)) e. dead trees downstream (2~
4. Sediment or gravel accumulation:  YES ( ) NO (v UNKNOWN ( )
5. Channel altered or straightened:  YES ( ) NO (v)/ UNKNOWN ()
6. Stable conditions: a. live growth (¥~ b. bedrock ()
¢. boulders () d. ftat slopes (<=2:1) ()
INl. Waterway adequacy and debris characteristics:  (check if applicable
1. Bridge deck elevations:

o AN

a. level with approachroadway. ..................... e

b. higherthan approachroadway. ................... ()

¢. roadway approach >= 2 ft. above natural ground line. . (v~
2. Abutment encroaches intochannel. .. ............... . ()
3. Large scour{blowhole) underbridge. . ................ ()

4. Indicatiops that flood waters overtop bridge: .
NO (vf YES () OCASSIONALLY ( ) FREQUENTLY { ) UNKNOWN { )
5. Debris characteristics:

-~
a. debris/drift present YES(¥'NO ()
b. debris/diift likely to accumulate  YES (4 NO ( )
C. dead trees upstream  ( dead trees downstream

IV. Comments: _LARLE DRRT™ op  REVE ?.9 .

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
| Does this bridge need a special inspection? YES () NO (:)

Il. Reason for special inspection:




Bridge Loc. No: 66 - SR00S5 - 05.47  Date: 01-14-08

LOOKING AHEAD ON ROUTE

VIEW ACROSS TOP OF DECK



Bridge Loc. No: 66 - SR005 - 05.47  Date: 01-07-08

ELEVATION RIGHT SIDE

SPAN #29, BOTTOM OF DECK



Bridge Loc. No: 66 - SR005 - 05.47  Date: 01-07-08

\

BENT #28, BOTTOM OF CAP



Bridge Loc. No: 66 - SR005 - 05.47  Date: 01-07-08

ELEVATION LEFT SIDE

LOOKING DOWNSTREAM



Bridge Loc. No: 66 - SR005 - 05.47  Date: 01-07-08

LOOKING UPSTREAM

BENT #28, REAR SIDE



Bridge Loc. No: 66 - SR005 - 05.47  Date: 01-07-08

BENT #29 WITH DRIFT



JAN 14 2006

BRIDGE INSPECTION REPORT coupieTED 1] 14)08

Form BIR 3.0 Field Report No.: 12 Date: J/ 7/5@
(Rev. 9-22-98) Previous Report No..__ /7 Date: //-30-¢5
DT-0069 Co.Seq 01  Plans: YES( K ) NO ( )
Bridge No._66SR0050005 _ Bridge Location No. 66 - SR005 - 0547 -

Eleven Digit No. Co. Route Log Mile OVER/UNDER PASS

| OBION RIVER DRAINAGE CANAL

Road Name Feature Intersected CiTY

Year Constructed 1968 County Obion Maint. Dist: 42 Maint.Resp: 02
Year Widened Year Rehabilitated

Structure Name (If Named)

FEATURES INSPECTORS
Wearing Surface Concrete ( ) Timber ( ) Asphatt ) Depth % (in) 1 5
Flared Width  ves ( ) No () Median Width Open ( )} None (X) Closed ( ) 2 arem
Navigational Contral  Yes ( ) No () Bridge Skew 90 ° LT{)RT() 3 Lowe
Structure Type (Main Span) CONCRETE BOX BEAM & CONCRETE 1. BEAM |4 ACAMS
Structure Type (Appr.Spans) 5 ALANKEVSIH P
No. Main Spans 32 No. Approach Spans 6. muson
Maximum Span Length 56.8 (**.‘_* ft.) 7. IDMNER
Total Length 1824.7 (™. ft) 8. Py
el
WIDTHS {*.* ft.) ' CLEARANCES :
Deck Out-to-Out 46.2 Min. Vertical Clearance over Deck (ft.-in.)
Roadway Curb/Curb 44 1 Min. Vertical Under Clearance (ft.-in.)
Roadway Rail/Rail Min. Lateral Under Clearance Rt. {*.* ft.)
Sidewalk Rt. Lt. Min. Lateral Under Clearance Lt. (" ft.)
*Approach Roadway 24.0 FRACTURE CRITICAL:
*(Does Not Include Shoulders) (If Yes, Include BIR 3.9)
Approach Shoulder Rt 12.0 _
Lt. 120 NBIS Bridge Length (<25 ft.) (ft.-in.)
UNDERWATER INSPECTION -
To Be Performed By: Date
DOT FIELD TEAM (v/CONTRACT DIVERS { } NONE REQUIRED ( )
Change in Structural Condition: Yes{ )} No( v Major Repairs Made: Yes( ) No (v~
COMMENTS:

2 LEELEWIS  Eeamw
LATITUDE: N36 ° 16.3150 '

LONGITUDE: W89 ° 3.4700 BRIDGERATING: ( ) (1 () ()
=.P.S. Location

GOOD FAIR POOR CRITICAL
Supervising Bridge Inspector: é ﬁ, <




Bridge Loc. No: 66 - SR00S - 05.47 Date: 12-16-03

SPAN #1 WITH DEBRIS IN ROADWAY JOINT



Bridge Loc. No: 66 - SR005 - 05.47  Date: 12-16-03

BENT #29 & DRIFT PROTECTOR



Bridge No. 66-SR005-05.47 Page 4-5
Obion County J+A Project No. 1311-14.17

Photo No. 10 — Bent No. 29 (Debris at Upstream Colwmn — 7/25/00)
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STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NIUMBER DATE

us 54 SRo03 %lil\l&)‘{(
BRIDGE NUMBER - STREAM NAME

19 - SRooB - 15, *

- ORoen - 1525 Wolf Ruer
GPS COORDINATES

SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
O Natural O None [ONone * ONone
O Agricultural O Grass O Occasional O Away from river
3 Urban O Pasture O Frequent O Along river
O Suburban OCrops
O Rural O Shrubs
1 Industrial 1 Deciduous Forest/trees
O Cattle grazing [ Coniferous Forest/trees

PART 3: FLOODPLAIN

Floodplain Width Land Use Vegetation Riparian Buffer Strip
U None [0 Natural ONone O None
O <1 river width O Agricultural O Grass O <1 river width
0 1-5 river widths I Urban O Pasture [ 1-5 river widths
O 5-10 river widths O Suburban {0 Orchards O>5 river widths
'O>10 river widths O Rural O Crops
O Industrial O Shrubs
0 Mining O Deciduous Forest/trees

O Cattle grazing O Coniferous Forest/trees

Yo

p— % h)
Ser PN 05




PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

ONone ONone O Along channel bank

O Left bank O Natural O Set back <1 river width
0 Right bank O Constructed O Set back >1 river width
PART 5. LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics

[ Straight I Miid bends

O Meandering 0 Moderate bends

O Braided O Tight bends

O Anastomosed

O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types Other
ONone O None O None O None O Debris
O Occasional [ Bedrock [0 Occasional O Bedrock O Mining
I Frequent O Boulders OO Frequent O Boulders O Reservoir
OConfined O Gravel armor O Confined O Gravel armor O Knickpoint
O Bridge protection O Bridge protection
0] Grade control {1 Bridge abutments
1 Debris {1 Bank stabilization
O Dams (beaver, engineered) O Debris
M-B classification Corps classification (other) Flow Habit
[ Cascade or step-pool O Modified (engineered) O Perennial
I Plane, pool-riffle, dune-ripple OO Regulated 0 Flashy perennial
{J Braided - O Arroyo O Intermittent
O Ephemeral
Channel width =
PART 7: BED SEDIMENT DESCRIPTION (select all that apply)
Bed Material Bar Types Bar Material  Bar Vegetation  Bar Width
O Clay ONone O Silt ONone O None
O Silt O Alternate bars O Sand O Grasses O Narrow
O Sand O Point bars O Gravel O Reeds/shrubs O Moderate
O Gravel O Mid-channel bars O Cobbles O Trees 0 Wide
O Cobbles O Diagonal bars
O Boulders O Irregular/combination




SECTION 4 - BANK SURVEY (select all that apply)

Bank vegetation

falling trees? O yes [no

tree density: O sparse [ dense

tree health: (0 good [ poor

tree ages: [ young 00 mature O old
tree diversity? Oyes [no

Bank
Characteristic | Left Bank Right Bank
O clay Oclay
Osilt O silt
O sand O sand
[ gravel O gravel
0 cobbles O cobbles
O boulders 3 boulders
Bank material O bedrock O bedrock
O no layers O no layers
O cohesive O cohesive
O sand [ sand
O gravel O gravel
[Jcobbles O cobbles
Layer material | boulders O boulders
Bank height
O steep O steep
O moderate O moderate
Bank slope O shallow O shallow
I none O none
[0 grasses/annuals | O grasses/annuals
O reeds/shrubs O reeds/shrubs
O trees Ctrees

falling trees? Oyes (O no

tree density: O sparse U dense

tree health: O good O poor

tree ages: [0 young O mature 0 old
tree diversity? Oyes Ono

Bank ercsion
and failure
location

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
O general
type of erosion:
O fluvial
O geotechnical

location of erosion:
O outside meander bend
O inside meander bend
O opposite bar or obstruction
(O general
type of erosion:
O fluvial
O geotechnical




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
[ Presence of debris at bridge (See Part 9)

O Presence of debris at upstream sites

0 Documented need for debris removal at bridge (Contact:

O Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
O Small floating debris [ Fine detritus

0 Medium floating debris O Coarse detritus

O Large floating debris {JBoulders

SECTION 6 - BRIDGE CHARACTERISTICS
PART 10: PIER MEASUREMENTS
Number of piers:

Width measurements:

Left bank or abutment to pier: Right bank or abutment to pier:
Width between piers:

Piers 1 -2 2 - 3 3 - 4 4 - 5
Wwidth (ft)

Height of low chord above stream bed:

PART 11: PIER CHARACTERISTICS

O Single, solid piers

O Multiple, closely spaced pier or pile groups

O Exposed pier footing piles

O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
[ Sheltered location (Piers ) [J In the channel (Piers )
O Bank/floodplain (Piers ) O In the path of debris flow (Piers
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Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-16-07

LOOKING AHEAD ON ROUTE

BRIDGE NO. ON RIGHT BRIDGERAIL



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-16-07

VIEW OF CHANNEL LOOKING RIGHT, UPSTREAM



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-16-07

BENT #8, LEFT END OF CAP SPALLED TO STEEL



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-16-07

VIEW LOOKING ACROSS CHANNEL

BENTS #6, #7 & #8



Form BIR 3.8 | W g 2y
(Rev. 9-22-98) Bridge Location No. 79 - SR003 - 1525 Date
DT-1508 Co. Route  Log Mie
STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing:. WOLF RIVER

Type of bed material? )T + SAnND

Has channel shifted? YES ( ) NO ( ) NOT APPARENT (H

Condition of rip-rap? @F PC Est. % failed % N/A ()
Overall condition of channel? G@P c

item 61 - Code values 0 thru 9 according to the recording
and coding guide currently in effect; =5

6. Underwater diver inspection recommended? YES ( ) NO (x (7 /,._3 /ﬁ.,>
If yos, why?

U

li. Channel and bank stability conditions: (check if applicable)
1. Steep bank conditions: - Failures upstream () Failures downstream 0
2. Moderate bank erosion ()

3. Bank vegetation: a. lowgrowth ) b. large timber () ¢. clearbanks ()
d. dead trees upstream o) e. dead trees downstream (9

4. Sediment or gravel accumulation: YES ( ) NO (0 UNKNOWN ()
5. Channel altered or straightened:  YES { ) NO () UNKNOWN ( )
6. Stable conditions: a. live growth (X) b. bedrock ()
c. boulders () d. flat slopes (<=2:1) ()
Il. Waterway adequacy and debris characteristics: {check if applicable
1. Bridge deck elevations:

a. level with approach roadway. . .................... ¥
b. higher than approachroadway. . . ................. ()
c. roadway approach >= 2 ft. above natural ground line. . {4
2. Abutment encroaches intochannel. .. ................ ()
3. Large scour (blowhole) under bridge. .. ............... ()

4. Indications that flood waters overtop bridge:
NO ) YES ( )} OCASSIONALLY { )} FREQUENTLY ( ) UNKNOWN ( )

5. Debris characteristics:

a. debris/drift present YES ¢4 NO ( ) Bunr —ﬂ@ 4 Rowr7 *Q
b. debris/drift likely to accumulate - YES()Q NO( )
c. deadtreesupstream (f}  dead trees downstream ()

IV. Comments:

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
|. Does this bridge need a special inspection? YES ( ) NO (8.
il. Reason for special inspection:




Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-21-05

VIEW OF CHANNEL LOOKING RIGHT AT DRIFT



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-21-05

VIEW OF CHANNEL LOOKING LEFT

ELEVATION RIGHT SIDE, LOOKING AHEAD



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-21-05

DRIFT AT RIGHT SIDE AT BENTS #6 & #8



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-21-03

ELEVATION LEFT SIDE LOOKING AT CHANNEL



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-21-05

DRIFT AT BENT #8, RIGHT SIDE



Bridge Loc. No: 79 - SR003 - 15.25  Date: 07-16-03

ELEVATION RIGHT SIDE



S~ —STREAM RECONNAISSANCE

For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER DATE
US 31/ Skee# 3 /122007
BRIDGE NUMBER STREAM NAME
28-SKo0F-5.45 Elk Burn
GPS COORDINATES

N 35°02.834" 4+ 34 Lot

[ !
W 3 53235 SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED PART 2: RIVER VALLEY CONDITION
Land Use Vegetation Valley Side Failures Failure Locations
O Natural O None JX|None (None
™ Agricultural M Grass O Occasional O Away from river
(O Urban - X Pasture O Frequent O Along river
3 Suburban K Crops
X Rural X Shrubs
[ Industrial JDeciduous Forest/trees
fﬁ Cattle grazing O Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
(JNone U Natural 1 None O None
O <1 river width X Agricultural J Grass . X <1 river width
0 1-5 river widths O Urban X Pasture 8 1-5 river widths
03 5-10 river widths (3 Suburban O Orchards O0>5 river widths
/M >10 river widths X Rural IS] Crops
O Industrial K} Shrubs
O Mining X Deciduous Forest/trees

¥ Cattle grazing U Coniferous Forest/trees

1\ Vpstren ‘pbtcc aL yaus, from Left boan ke '(hojre debrie en prer %
2) Vestream ot bruoﬁg&,) Feom br!rlcjt cheek. (note f(uﬁt guanti hes of
Steep banks rnward~Ieanrnj vl'rfe.s)

Agbns ,

g) debrns on pler 3\ ‘}'akgn F/om l’"c’w[rroarfr Iﬂf"’ff{ﬁb [m:mgc/u‘dﬁf/z/ ups}rrum

r{mcl bndjﬁ

1) debris agamat rght bank jpmedatel vpstreom of berdge
6’) clowh%((am) Fvom lorlt:i&c Aecf’ﬂ




PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location

[¥ None W None 1 Along channel bank

O Left bank O Natural O Set back <1 river width
O Right bank O Constructed [0 Set back >1 river width

PART 5: LATERAL RELATION OF CHANNEL TO VALLEY

Planform Meander Characteristics
O Straight 0O Mild bends

X Meandering X Moderate bends

O Braided O Tight bends

O Anastomosed

(J Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)

Bed Controls Control Types Width Controls  Control Types

X None X(None K None __XINone

O Occasional {1 Bedrock O Occasional O Bedrock

J Frequent O Boulders O Frequent (J Boulders

OConfined O Gravel armor O Confined O Gravel armor

[ Bridge protection [JBridge protection

{] Grade control O Bridge abutments
1 Debris O Bank stabilization
0 Dams (beaver, engineered) O Debris

M-B classification Corps classification (other)

[0 Cascade or step-pool 0 Modified (engineered)
O Plane, pool-riftle, dune-ripple O Regulated
O Braided O Arroyo

Channel width = ! %2 geg::\'

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
OClay None 0 Silt ONone

M silt O Alternate bars O Sand 0] Grasses

M Sand O Point bars O Gravel (J Reeds/shrubs
® Gravel O Mid-channel bars O Cobbles O Trees

O Cobbles 0O Diagonal bars :

O Boulders O Irregular/combination

Other

W Debris

O Mining

O Reservoir
O Knickpoint

Flow Habit

N Perennial

(3 Flashy perennial
O Intermittent
O Ephemeral

Bar Width
O None

O Narrow
{J Moderate
0 Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic | Left Bank Right Bank
O clay O clay
W silt K silt
¥ sand M sand
B4 gravel gravel
O cobbles O cobbles
| O boulders O boulders
Bank material | bedrock O bedrock
M no layers )ﬁ’no layers
3 cohesive O cohesive
O sand O sand
O gravel O gravel
O cobbles O cobbles
Layer material | (] boulders O boulders
Bank height 10 - 1§ feed o- 15 -C&-"i'
1 steep K steep
O moderate O moderate
Bank slope O shallow O shallow
CInone O none
] grasses/annuals grassesfannuals
(X reeds/shrubs W reeds/shrubs
trees M trees
falling trees? K yes [Ino falling trees? Xyes Ono
tree density: (] sparse (¥ dense tree density: (] sparse [ dense
tree health: ¥ good O poor tree health: Xl good [1poor
tree ages: [0 young % matured old {tree ages:  young % mature T old
Bank vegetation | tree diversity? }ﬁyes Ono tree diversity? ¥yes Ono
location of erosion: location of erosion:
O outside meander bend O outside meander bend
O inside meander bend O inside meander bend
O3 opposite bar or obstruction O opposite bar or obstruction
¥ general ™ general
Bank erosion type of erosion: type of erosion:
and failure . | ¥ fluvial ™ fluvial
location O geotechnical O geotechnical

O osi6n pppeays umfforM\v} desborbuted




SECTION 5 — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
MPresence of debris at bridge {See Part 9)
O Presence of debris at upstream sites
Documented need for debris removal at bridge (Contact: )
EEvidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

ONone Percent Percent
[J Small floating debris O Fine detritus

Medium floating debris =0 O Coarse detritus
M Large floating debris <O U Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

“

Number of piers: 9‘0 . (4 Coment y ai/mnnc\ ‘) D'\Lf‘j"}” tw gu‘f"‘i?g leer )
Width measurements: ]
eft bank pr abutment t 25 ‘C'L Right bankpr abutment th pier] _{) , 44‘" 86%‘3’ %l wsafes
Width between piers:
Piers 1 -2 2 - 3 3 -4 4 - 5 5-6
Width (ft) | 30 <A =D

Height of low chord above stream bed: Zﬂ J;ael’ obove

=

PART 11: PIER CHARACTERISTICS
Single, solid piers
O Multiple, closely spaced pier or pile groups
O Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION
) Sheltered location (Piers ‘ ) X In the channel (Piers I) 7’1%, 4
U Bank/floodplain (Piers ) W In the path of debris flow (Piers VA ! 3 )
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Photographs

Bridge ID#: 28SR0070007
Date: 11/13/2007

SIGNS TYP. OF BOTH ENDS




BRIDGE INSPECTION REPORT Page No.____

Form BIR 3.0 Field Report No. 17 Date 11/13/2007
{Rev. 9-22-98) Previous Report No. 16 Date 11/9/2005
DT-0069 Plans: Design
Bridge No. 28SR0070007 Bridge Location No. 28 - SRO07 - 545 N
Eleven Digit No. Co. Route Log Mile

SR7 over ELKRIVER Buford Gardner Bridge

Road Name Crossing Structure Narme (If Named)
Year Constructed 1959 Actual County Giles Maintenance District 36
Year Widened NA NA Year Rehabilitated 2004 Actual
FEATURES INSPECTORS
Wearing Surface Asphalt Depth 3" (in.) 1. HOWELL
Flared Width No Median Width NONE o LAFLEUR
Navigational Control No Bridge Skew  90° NA 3. STAHL
Structure Type (Main Span) CONCRETE DECK GIRDER 4.
Structure Type (Appr.Spans) NA 5.
No. Main Spans 21 No. Approach Spans NA B.
Maximum Span Length 53.0' (. ft) 7.
Total Length 689.0' (™) 8.
WIDTHS (*.* ft.) CLEARANCES
Deck Out-to-Out 34.5' - Min. Vertical Clearance over Deck NA (ft.-in.)
Roadway Curb/Curb N/A Min. Vertical Under Clearance NA {ft.-in.)
Roadway Rail/Rail 29 Min. Lateral Under Clearance Rt. NA (*.* ft.)
Sidewalk Rt. N/A Lt N/A Min. Lateral Under Clearance Lt. NA (" ft.)

*Approach Roadway  22.0' CAL:
*(Does Not Include Shoulders) FRACTURE CRITICAL: No

(If Yes, Include BIR 3.9)
Approach Shoulder Rt. 3.0
Lt. 3.0 NBIS Bridge Length (<25 ft.) >25' {ft.-in.)

UNDERWATER INSPECTION
To Be Performed By:  Contract Divers Date  5/24/2000

Change in Structural Condition:  No Major Repairs Made: No BRIDGE is:  Open
COMMENTS:

Top deck has been replaced with 3" asphalt.and concrete parapets have been placed for the railing system. Former joints
have been sealed with concrete, and three joints were replaced 2004, Underwater Report dated 5-24-2000 by HNTB
Corporation dived all four piers and found them in a good condition with no scour, distress or deferioration.

Supervising Bridge Inspector; HOWARD STAHL BRIDGE RATING: FAIR




Form BIR 3.8 Page No._____

(Rev. 9-22-98) Bridge Location No. 28 - SR007 - 545 N Date 11/13/2007
DT-1508 Co. Route  Log Mile

STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing: ELK RIVER

[, Type of bed material? See divers report
Has channel shifted? No (Yes/ No/ Not Apparent)
Condition of rip-rap? Good Est. % failed 10 %

Qverall condition of channel? Fair

oo wNn

Item 61 - Code values 0 thru @ according to the recording
and coding guide currently in effect: 6

6. Underwater diver inspection recommended? Yes
If yes, why? Deep Water at Piers

Ii. Channel and bank stability conditions: {yes if applicable)
1. Steep bank conditions: Failures upstream Failures downsiream

2. Moderate bank erosion Yes

3. Bank vegetation: a. lowgrowth Yes b. large timber Yes ¢. clear banks

d. dead trees upstream Yes e. dead trees downstream Yes
4, Sediment or gravel accumulation: Unknown (Yes/ No/ Unknown)
5. Channel altered or straightened: No {Yes/ No/ Unknown)
6. Stable conditions: a. live growth _Yes b. bedrock

¢. boulders d. flat slopes (<=2:1)

Ill. Waterway adeguacy and debris characteristics: (yes if applicable)
1. Bridge deck elevations:

a. levelwith approachroadway. . .................... Yes
b. higherthan approachroadway. .. ..................
¢c. roadway approach >= 2 ft. above natural ground line. .

2. Abutment encroaches intochannel. .. ................

Large scour (blowhoie) under bridge. . . ... ............. No

4. Indications that flood waters overtop bridge: No (Yes/No)
If YES, Answer: Occasionally, Frequently, or Unknown

5. Debris characteristics:
a. debris/drift present YES
b. debris/drift likely to accumulate Yes
c. dead trees upstream  Yes  dead trees downstream  Yes
IV. Comments: No significant change in channel profile.

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
I. Does this bridge need a special inspection? No

li. Reason for special inspection:



Photographs

Bridge ID#: 28SR0070007
Date: 11/13/2007

ABUTMENT



Photographs

Bridge ID#: 28SR0070007
Date: 11/13/2007

DOWNSTREAM

OUTLET ELEVATION




STATE OF TENNESSEE "\

DEPARTMENT OF TRANSPORTATION {{_(}}

q/ﬂo

UNDERWATER

BRIDGE INSPECTION REPORT

COUNTY: GILES . BRIDGE NO.: 28-SR7-5.45
ROUTE: STATE ROUTE 7 CROSSING: ELK RIVER
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SITE PHOTOGRAPHS

STATE ROUTE 7/ELK RIVER
FED. PROJ. NO.:iBR~-NBIS (28) T.D,0.T. PROJECT HNO, 99103-5266-94
County: GILES Inspected bys ROBINLOVETT
Bridge No.: 28-8R7-545 Inaspection Date: 09/13/95

PIER NO. 2 LOOKING UPSTREAM

BARGE, WAGGONER, SUMNER, AND CANNON, INC.
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STATEROQOUTE 7/ELK RIVER
FED. PROJ. KO.:BR-NBIS (28) T.0.0.T, PROJECT NO. 99103-5266-94
County: GILES Inspected by: ROBINLOVETT
Bridge No.: 28-8R7-545 Inspection Date: 09/13/95

EORDE R IO,

PIER NO. 4 (LOOKING FORWARD ON SURVEY)

BARGE, WAGGONER, SUMNER, AND CANNON, INC.




STREAM RECONNAISSANCE
For Debris Accumulation at Bridges

SECTION 1 - SITE DESCRIPTION

ROAD NAME/NUMBER
SR LH

BRIDGE NUMBER
$52-Sk234 - (0-03

GPS COORDINATES
N 35°0%.%3%0'

ol Leet

DATE
< llz. I'zopg
STREAM NAME

Ell Ruer

[ ]
W 3k 43.064 SECTION 2 - REGION AND VALLEY DESCRIPTION

PART 1: WATERSHED

PART 2: RIVER VALLEY CONDITION ,
Failure Locations

Land Use Vegetation Valley Side Failures
W Natural ONone JXfNone None
N Agricultural ™ Grass 0 Occasional O Away from river
O Urban ¥ Pasture [J Frequent O Along river
[ Suburban ™ Crops
™ Rural 50 Shrubs
O Industrial A Deciduous Forest/trees
¥ Cattle grazing (3 Coniferous Forest/trees
PART 3: FLOODPLAIN
Floodplain Width Land Use Vegetation Riparian Buffer Strip
ONone O Natural O None O None
<1 river width ‘EIAgricultural X Grass <1 river width
O 1-5 river widths (dUrban X Pasture O 1-5 river widths
0O 5-10 river widths O Suburban O Orchards O>5 river widths
IZI>1 0 river widths M Rural gCrops
O Industrial Shrubs
O Mining T¥Deciduous Forest/trees
MCattle grazing O Coniferous Forest/trees
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PART 4: VERTICAL CONFINEMENT

Terraces Levees Levee Location
HMNone 4 None O Along channel bank
1 Left bank I Natural O Set back <1 river width
1 Right bank O Constructed [ Set back >1 river width
PART 5: LATERAL RELATION OF CHANNEL TO VALLEY
Planform Meander Characteristics
O Straight O Mild bends
F{Meandering JXModerate bends
O Braided O Tight bends
I Anastomosed
O Engineered

SECTION 3 - CHANNEL DESCRIPTION

PART 6: CHANNEL DESCRIPTION (select all that apply)
Bed Controls Control Types Width Controls  Control Types

JX{(None /MNone None U None

OOccasional [ Bedrock 0 Occasional 0O Bedrock

O Frequent U Boulders O Frequent O Boulders

O Confined [ Gravel armor 1 Confined {1 Gravel armor
(J Bridge protection (J Bridge protection
3 Grade control O3 Bridge abutments
O Debris 00 Bank stabilization
O Dams (beaver, engineered) 0 Debris

M-B classification Corps classification (other)

O Cascade or step-pool O Modified (engineered)

O Plane, pool-riffle, dune-ripple O Regulated

O Braided O Arroyo

Channel width =

PART 7: BED SEDIMENT DESCRIPTION (select all that apply)

Bed Material Bar Types Bar Material  Bar Vegetation
O Clay [INone O Silt ONone

Nsilt (1 Alternate bars ™ Sand 7 Grasses
HSand O Point bars ﬁGravel UJ Reeds/shrubs
‘ﬁ Gravel ﬁMid-channel bars [ Cobbles 00 Trees
ﬁ@Cobbles {J Diagonal bars

O Boulders O Irregular/combination

Other

XDebris

I Mining
O Reservoir
J Knickpoint

Flow Habit
Perennial

O Flashy perennial

O Intermittent

UJ Ephemeral

Bar Width
[JONone

arrow
O Moderate
0O Wide




SECTION 4 - BANK SURVEY (select all that apply)

Bank
Characteristic

Left Bank

Right Bank

Oclay
I silt
¥ sand

O c]ay
Ksilt
Iﬁsand

Bank vegetation

falling trees? ¥ yes Ono

tree density: [J sparse &l dense

tree health:]XI good O poor

tree ages: 0 young ¥ matured old
tree diversity? )ﬂyes O no

X gravel W gravel
O cobbles O cobbles
O boulders O boulders
Bank material - | bedrock [ bedrock
M no layers P& no layers
O cohesive 0 cohesive
Osand O sand
O gravel O gravel
O cobbles J cobbles
Layer material |0 boulders O boulders
Bankheight | (p- 12 Leet bh-1> feed
X steep X[ steep
0 moderate - O moderate
Bank slope O shallow O shallow
O none fnone
¥ grasses/annuals ™ grasses/annuals
3q reeds/shrubs ¥ reeds/shrubs
trees Mtrees

falling trees? ™ yes CIno

tree density: O sparse } dense

tree health ) good LI poor

tree ages: O youngﬁ mature O old
tree diversity? Efyes Ono

Bank erosion
and failure
location

location of erosion:
O outside meander bend
Oinside meander bend
O opposite bar or obstruction

[Xi general
type of erosion:

& fluvial
O geotechnical

location of erosion:
[J outside meander bend
O inside meander bend
O opposite bar or obstruction
X.general
type of erosion:
}Xi fluvial
O geotechnical




SECTION S — DEBRIS CHARACTERISTICS

PART 8: EVIDENCE OF HIGH DEBRIS DELIVERY POTENTIAL
(¥ Presence of debris at bridge (See Part 9)
]XfPresence of debris at upstreamn sites

X Documented need for debris removal at bridge (Contact:
X Evidence of bank erosion

PART 9: DEBRIS TYPE / QUANTITY

O None Percent Percent
[X Small floating debris =0 [J Fine detritus

K Medium floating debris 8D [1 Coarse detritus

O Large floating debris O Boulders

SECTION 6 - BRIDGE CHARACTERISTICS

PART 10: PIER MEASUREMENTS

Number of piers: 3

Width measurements: "
or abutment t \O ﬁ Right bank)or abutment to: pé

Width between piers:

Piers i-2 _|2-3 3 -4 4 - b 5

width (ft) e

il -
A
Height of low chord above stream bed: e

PART 11: PIER CHARACTERISTICS
Single, solid piers
{1 Multiple, closely spaced pier or pile groups
O Exposed pier footing piles
O Multiple piles, or row of pier columns skewed to approaching flow

PART 12: PIER LOCATION ‘
IXISheltered location (Piers 1,2 ) IRIIn the channel (Piers _ " s I% )
0 Bank/floodplain (Piers ) ¥ In the path of debris flow (Piers _ Z_ )
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PHOTOGRAPHS Page No.____

Bridge No.: 52 — SR274 — 1003
Crossing:: ELK RIVER
Federal No.: 52842820007 Date:  October 24, 2005

PIC1

WEARING SURFACE

PiC2

#1 END LOOKING BACK
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Bridge No.: 52 — 8SR274 — 1003
Crossing: ELK RIVER
Federal No.: 528542820007 Date: October 24, 2005

PICS

DOWNSTREAM

PIC6

BRIDGE NUMBER




PHOTOGRAPHS PagoNo.____

Bridge No.: 52 — BR274 — 1003
Crossing:: ELK RIVER
Federal No.: 52342820007 Date: October 24, 2005

PIC 9




BRIDGE INSPECTION REPORT Page No.

Form BIR 3.0 Field Report No. 17 Date 10/24/2005
(Rev. 9-22-98) Previous Report No. 16 Date 10/22/2003
DT-0069 Plans: DESIGN
Bridge No. 52842820007 Bridge Location No. 52 - SR274 - 10.03 N
Eleven Digit No. Co. Route Log Mile

ST RTE 274 over ELKRIVER NA

Road Name Crossing Structure Name (If Named)
Year Constructed 1974 Actual County Linceln Maintenance District 34
Year Widened NA NA Year Rehabilitated  NA NA
FEATURES INSPECTORS
Woearing Surface CONCRETE Depth  NA  (in.) 1 LAFLEUR
Flared Width No Median Width NONE 2 Nix
Navigational Control No Bridge Skew  90° NA 3. Stah|
Structure Type (Main Span) P.P.C. 4.
Structure Type (Appr.Spans) NA 5.
No. Main Spans 4 No. Approach Spans NA 8.
Maximum Span Length 71.3 (**.r ft.) 7.
Total Length 2843 (™. 1t) 8.
WIDTHS (*.* ft.) CLEARANCES
Deck QOui-fo-Out 35.0 Min. Vertical Clearance over Deck 99 (ft.-in.)
Roadway Curb/Curb  30.0 Min. Vertical Under Clearance 99 {ft.-in.)
Roadway Rail/Rail 30.00 Min. Lateral Under Clearance Rt. NA (*.* ft)
Sidewalk Rt. NA Lt NA Min. Lateral Under Clearance Lt. NA (*.* ft.)

*Approach Roadway  22.0' A G CAL: NO
*(Does Not Include Shoulders) FRACTURE CRITICAL: N

(If Yes, Include BIR 3.9)
Approach Shoulder Rt. 3
Lt. 3 NBIS Bridge Length (<25 ft.) =25 (ft.-in.)

UNDERWATER INSPECTION
To Be Performed By: CONTRACT DIVER Date

Change in Structural Condition: No Major Repairs Made: No BRIDGE is: OPEN

COMMENTS:

Water is coming off of the # 2 end and draining down between the road way and bridge, causing embankment erosion

Supervising Bridge Inspector:  JEFF SCOTT BRIDGE RATING: GOOD




Form BIR 3.8 Page No._____

(Rev. 9-22-98) Bridge Location No. 52 - SR274 - 10.03 N Date 10/24/2005
DT-1508 Co. Route Log Mile

STREAM CHANNEL DATA AND CONDITIONS
Stream Crossing: ELK RIVER

l. Type of bed material? Unknown
Has channel shifted? No (Yes/ No/ Not Apparent)
Condition of rip-rap? Good Est. % failed 0 %

Qverall condition of channel? Good

I

Iltem 61 - Code values 0 thru 9 according to the recording
and coding guide currently in effect: 7

6. Underwater diver inspection recommended? Yes
If yes, why? Deep Water

il. Channel and bank stability conditions: (yes if applicable)

1. Steep bank conditions: Failures upstream Failures downstream
2. Moderate bank erosion

3. Bank vegetation: a. low growth Yes b. large timber Yes c. clear banks

d. dead trees upstream _Yes e. dead trees downstream  Yes
4. Sediment or gravel accumulation: Yes (Yes/ No/ Unknown)
5. Channel altered or straightened: No (Yes/ No/ Unknown)
6. Stable conditions: a. live growth Yes b. bedrock

c. boulders d. flat slopes (<=2:1)

lll. Waterway adequacy and debris characteristics: (yes if applicable)
1. Bridge deck elevations:

a. level with approachroadway. . .................... Yes
b. higherthan approachroadway. . ...................
c. roadway approach >= 2 ft. above natural ground line. .

2. Abutmentencroachesintochannel. .. ................

3. Large scour {blowhole) under bridge

4. Indications that flood waters overtop bridge: No (Yes/No)
If YES, Answer: Occasionally, Frequently, or Unknown

5. Debris characteristics:

a. debris/drift present Yes

b. debris/drift likely to accumulate Yes

¢. dead trees upstream  Yes  dead trees downstream  Yes
V. Comments: NO CHANGE

SPECIAL INSPECTION DATA - FOR REASONS OTHER THAN FC OR SCOUR
|. Does this bridge need a special inspection? No

. Reason for special inspection;





