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The Delaware Riverkeeper Network (DRN) is the only advocacy organization working throughout the 
entire Delaware River Watershed. The Delaware Riverkeeper is an individual who is the voice of the 
River, championing the rights of the River and its streams as members of our community.  The Delaware 
Riverkeeper is assisted by seasoned professionals and a network of members, volunteers and supporters.  
Together they are the Delaware Riverkeeper Network, and together they stand as vigilant protectors and 
defenders of the River, its tributaries and watershed.  DRN is committed to restoring the watershed’s 
natural balance where it has been lost and ensuring its preservation where it still exists. 
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Purpose of Study 
 
Valley Forge Trout Unlimited contracted with Delaware Riverkeeper Network (DRN) in 2008 to 

catalogue large woody debris along ~2.5 linear miles of Valley Creek.  Collected data serves as a 

baseline, characterizes large woody debris and its distribution, and provides insight into management of 

large woody debris in Valley Creek. 

Introduction to LWD 
 

Large woody debris (LWD) is defined as woody material extending into the bankfull stream 

channel with a midpoint diameter of 4 inches or greater and a minimum length of 6 feet (Fox 2004).   

LWD is an important component of stream ecosystems that has been mismanaged and 

misunderstood. For years, humans have expended energy to “clean” streams of LWD for navigation, 

flood alleviation, safety, and agricultural purposes.  This occurred in the United States and throughout 

the world.  This common practice proved detrimental to streams, resulting in increased bank erosion and 

instability and decreased benthic macro invertebrate and fish populations.  In the 1970’s resource 

managers recognized the benefits of LWD and the negative impacts of stream cleaning (JFNew 2008).  

Today there are projects purposefully adding LWD to stream channels and numerous scientific studies 

to qualify and quantify how LWD effects channel morphology and instream habitat.  These ongoing 

studies will further refine LWD management practices and instream habitat restoration techniques.   

Despite recognition of its importance, proper management of LWD often is not practiced.   

Ecological Role of LWD 
 

LWD promotes a stream’s biological diversity and is at the heart of the aquatic food chain.  

Brown trout (Salmo trutta) feed on benthic macro invertebrates.  Macro invertebrates, dependent upon 

species, feed on aquatic insects, algae, and other organic material in the stream.  LWD is a prime 

substrate for periphyton and other microscopic algae to attach on and grow.  Numerous macro 

invertebrates feed upon periphyton.  LWD also catches leaves, twigs, and other detritus which is then 

processed as food by macro invertebrates.  Aside from providing macro invertebrates with a source of 
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food, LWD also acts as important habitat for them. An abundant and diverse population of macro 

invertebrates is an indicator of stream health and a vital food source for fish.    

LWD creates habitat, supplies refugia, and provides cover for fish, and in general promotes a 

stream’s fish populations.  LWD impacts stream flow and results in the creation of diverse habitat units 

important for fish rest, reproduction, and feeding.  Optimal pool habitat created by LWD is often the last 

to dry up and therefore provides essential refugia to fish during periods of low flow and stress.   The 

nature of LWD results in various stream velocities and patterns around it.  These diverse flow regimes 

provide critical habitat, cover, and/or resting areas to various age groups and fish species.  Rootwads and 

the scour created by LWD supply hiding places and cover for fish protecting them from predators.    

The many benefits that LWD furnishes fish, allows for healthier and larger fish populations.  A 

study of trout and LWD in North Carolina concluded “in the absence of high fishing pressure, streams 

with large amounts of LWD appear to support higher trout density and biomass than streams with little 

or no LWD” (Flebbe & Dolloff 1995). Another study found that the size, occurrence, and abundance of 

brown trout increased with the amount of LWD (Degerman et  al. 2004).  This correlation was so strong 

that Degerman et al. could accurately estimate a segment’s trout population based on the amount of 

LWD and stream width.  Other studies determined the artificial introduction of LWD into stream 

systems increased trout density and biomass (Flebbe 1999, Roni and Quinn 2001, and Lehane, 2002).  

These findings highlight the undeniable relationship between LWD and stream biology.  

Geomorphic Role of LWD 
 

LWD affects stream channel morphology as it influences sediment transport, stream flow 

direction, and velocity.  

A range of velocities is created around LWD which facilitates localized scour and deposition.  

The majority of erosion occurring from a piece of LWD will take place during the first large storm event 

and dramatically subside thereafter.  While the amount of erosion will depend upon the type and 

orientation of the LWD, it can be estimated at one to two times the area of the LWD piece (Rutherford 

et al. 2002, Treadwell 1999).  Areas of resultant deposition and erosion can be generalized by LWD’s 

orientation to flow (Table 1.  Impact of LWD by orientation.  (JFNew  2008; adapted from Treadwell 

1999)) (Treadwell 1999). 
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Table 1.  Impact of LWD by orientation.  (JFNew  2008; adapted from Treadwell 1999) 
Orientation to Flow Upstream Sediment Impact Downstream Sediment Impact 

Parallel Scour pool Bar or island (with time) 

Angled Pool and bar Pool and bar 

Perpendicular: on bed Depositional zone Scour pool 

Perpendicular: above bed Scour pool Scour pool 

 

Although LWD causes scour it can also protect the stream bed and banks from erosion.  LWD 

embedded across the stream channel can act as grade control actually maintaining the streambed 

elevation and preventing channel incision.   LWD along the channel margins can provide the bank 

protection against erosive stream flows by armoring the bank or directing flows away.  Additionally, 

LWD can greatly increase channel roughness  (Manning’s n) thereby absorbing stream energy and 

reducing stream velocities, sheer stress, and bed particle size (Montgomery et al. 2003).  LWD’s ability 

to prevent channel erosion was illustrated by the channel instability and incision incurred on numerous 

streams after LWD was entirely removed per the former common management practice.   

LWD also has impacts at a reach scale.  It can increase the total pool volume (Roni et al. 2001) 

within a reach and decrease the distance between pools (Beechie & Sibley 1997).  LWD can alter 

channel pattern by increasing base flow sinuosity, channel branching, and frequency of bend cutoffs 

(Remich 2002).  LWD also influences channel dimensions.  If LWD is catching and retaining sediment 

and other debris it can increase channel width.  Conversely in some cases, depending on the location and 

orientation, LWD can facilitate sediment trasport and thus decrease channel width.    

Proper Volume of LWD 
 

Only recently has the ecological role and proper management of LWD begun to be understood.  

One question that is often asked is: How much LWD should a stream contain?  This answer would 

provide insight as to whether LWD should be removed or conversely added to a stream to maintain 

ecosystem processes and functions dependent upon LWD.  However, the proper amount of LWD for a 

stream is largely unknown.   

Two studies have put forward approaches to estimate the amount of LWD a stream should 

contain.  Both of these studies were conducted in Australia.  The first study suggests LWD should be 

approximately 20% of the amount found in the adjacent riparian buffer (Rutherford et al. 2002).  The 
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second study recommends 0.01 and 0.1 m3 LWD per m2 of stream channel area as an appropriate 

volume (Treadwell 1999).  Other studies have found a varying range of LWD in unmanaged old and 

second growth forests in the United States.  One study of streams in the Joyce Kilmer-Slick Rock 

Wilderness Area in the Nantahala National Forest in North Carolina found LWD volumes of 0.023 

m3/m2 in old-growth forest streams and 0.00014 m3/m2 in second-growth forest streams (Valet et al. 

2002).  Therefore, the appropriate amount of LWD for a particular stream system would be best 

approximated by a reference LWD survey conducted on a stream of similar size, in an unmanaged 

forest, within the same hydro physiographic providence.    

Survey Methods 
 

Large woody debris (LWD) was inventoried by restoration program staff1 at Delaware 

Riverkeeper Network in the fall of 2008 for ~2.5 miles of Valley Creek.  For purposes of this inventory, 

the stream was broken into three reaches: upper, middle, and lower (Figure 1.  Map showing the three 

study areas of Valley Creek for the 2008 LWD survey.  (Map is oriented north.).  The upper study reach 

began at the quarry’s private drive and extended to Old Morehall Road, just west of Route 29.  The 

middle reach began at Church Road and extended downstream to the eastern side of the Warner spur 

Reading Railroad right-of-way.  The lower reach began immediately downstream of the middle study 

reach, west of the Warner spur Reading Railroad right-of-way, and extended downstream to the private 

bridge off of Treeline Drive.  LWD was inventoried first in the lower study reach, then the middle, and 

lastly the upper.   

                                                 
1 R. Albert, E. Gutzler, D. Williams, A. Higginbotham 
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Figure 1.  Map showing the three study areas of Valley Creek for the 2008 LWD survey.  (Map is oriented north.) 
 

DRN utilized the Timber-Fish-Wildlife Monitoring Program’s Large Woody Debris Survey, 

Level 2 (Schuett-Hames et al. 1999).  This survey protocol is a standard method used in Washington 

State to document abundance, characteristics, and function of LWD in streams.  For each identified 

piece the following parameters were documented:  diameter, length, stability, channel orientation, level 

of decay, and location.   LWD diameter (at breast height) and length were estimated visually with 10% 

or more measured to ensure data accuracy.  Stability was indicated by whether the piece was rooted, 

buried, or pinned.  Channel orientation was estimated visually in relation to stream flow (Figure 2).   

Level of decay was determined based on the presence of bark and twigs, and piece texture, shape, and 

color in accordance to Table 2.  Geographic coordinates were recorded using a Garmin GPSmap 60CSx.  

It was also noted whether each piece was pool forming or storing sediment.   
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Figure 2.  Orientation of LWD in relation to stream flow (Schuett-Hames et al. 1999). 

 
 
Table 2.  A five-class decay system for evaluating coniferous and deciduous large woody debris from Robison and 
Beschta (1990).  (Schuett-Hames et al. 1999) 
Decay 
Class 

Bark Twigs Surface Texture Shape Wood Color 

1 Intact Present Intact/Firm Round Original 
2 Intact Absent Intact/Firm Round Original 
3 Trace Absent Smooth to some surface abrasion Round Original to darkening 
4 Absent Absent Abrasion to some holes and 

openings 
Round to oval Dark 

5 Absent Absent Vesicular with many holes and 
openings 

Irregular Dark 

 

DRN also collected initial information on LWD jams within the three reaches. For purposes of 

this study a jam was defined as three or more pieces of touching LWD that form a jam-like feature 

influencing stream flow and/or habitat    The following was recorded for each documented LWD jam: 

location, lowest occurring zone in the channel, whether or not the jam is pool forming, and the number 

of pieces in the jam for each size category (rootwad, small, medium, and large). 

While collecting field data on LWD, DRN also identified opportunities to improve fish habitat 

and stream stability throughout the three study reaches of Valley Creek.  Enhancement opportunities 

included riparian buffer plantings and management practices, instream structures, soil bioengineering 
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techniques, and fish habitat structures.  Information on and mapping of the identified potential stream 

projects was provided to Valley Forge Trout Unlimited in a separate findings report.    

LWD Findings 
 

A total of 249 pieces of LWD were identified and recorded over the three reaches, 86% of which 

extended into the wetted channel at the time of the survey.  The information recorded for these pieces is 

provided in Appendix A.  The location of LWD is mapped by reach in Appendix B, with each location 

numbered in agreement with data presented in Appendix A.  

The upper study reach had 41 pieces of LWD over 0.62 linear mile (66 pieces per stream mile).  

The middle reach had 172 pieces along 0.86 linear mile (200 pieces per stream mile), and the lower 

reach had 81 pieces over 0.92 mile (88 pieces per stream mile).   

 
Figure 3.  Number and density of LWD by study reach in Valley Creek.  Fall 2008. 

 
 

Of possible significance, 75% of the LWD in the middle reach was located downstream of the 

Cedar Hollow Run confluence.  The concentration of LWD upstream of the Cedar Hollow Run 

confluence in the middle study reach was 159 pieces of LWD per stream mile, while downstream of the 

confluence it was 219 pieces of LWD per stream mile.   

LWD was characterized into four diameter size classes as part of this study – small (4-8 in), 

medium (8-20 in), large (>20 in), and rootwad (not dependent upon size).  Almost half of observed 
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LWD was medium in size (137 pieces).  Small pieces accounted for 36%, large pieces 7%, and rootwads 

9%.   

 
Figure 4.  Number of LWD in each study reach by diameter size category.  Fall 2008. 

 

Average length of LWD increased moving downstream.  The average length was 10.9 feet in the 

upper reach and 11.5 in the middle reach.  Average length in the lower reach was 20.8 feet.   

Estimated volume of LWD was calculated by reach using Smalian’s simplified formula 

(Equation 1).   

V =  

Where:   V = volume of the log in cubic meters 

T = top radius in centimeters 

B = butt radius in centimeters 

L = length in meters, and 

C = 0.0001570796 (constant) 

 

Note that only the diameter at breast height was recorded in the field as part of this survey.  Thus this 

radius was used for both the top and butt radius, and likely overestimates the volume of LWD.   
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The middle reach had 1,870 cubic feet (52.97 cubic meters) of LWD, and the lower reach 1,483 

cubic feet (41.99 cubic meters).  Assuming a cross-sectional area of 4.46 square meters throughout the 

length of each reach, the volume of LWD translates to approximately 0.0086 cubic meters of LWD per 

square meter of stream cross section for the middle reach and approximately 0.0064 cubic meters of 

LWD per square meter of stream for the lower reach.  LWD jams are not included in these volume 

estimates.   

The majority (55%) of LWD was characterized as stable based on its relative size or the fact that 

it was pinned, buried, or rooted.      

The majority of LWD pieces (60%) were not trapping sediment equivalent to one square meter 

in surface area.  Less than 30% were directly responsible for the creation of significant pools.   

 
Figure 5.  Number of LWD in each study reach of Valley Creek by sediment storage. 
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Figure 6.  Number of LWD in each study reach of Valley Creek by pool forming characteristic. 

 

Approximately 70% of the LWD pieces were moderately decayed with a decay class of three or 

four.  Only 6% were characterized with a rating of one, suggesting that little of the LWD within Valley 

Creek was recent fall.      

LWD Jam Findings 
 

A total of 40 LWD jams were documented over the three reaches.  The information collected for 

each of these jams is provided in Appendix C.  LWD jam locations are mapped by reach in Appendix D.   

The majority (55%) of observed LWD jams were located in the lower reach, with the remaining 

45% in the middle reach.  No jams were documented in the upper reach.   

Nearly all (95%) of the documented jams occurred at least partially within the wetted channel at 

the time of the survey.  Seventy-three percent of the jams included at least one rootwad or one large log 

(>24” in diameter).  The majority (60+ %) were responsible for the formation of pool habitat.    
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Conclusions 
 

The middle study reach contained a significantly higher concentration of LWD than the other 

two reaches and accounted for 58% of the total number of LWD pieces recorded as part of this study.  

Several possible explanations for the elevated number of LWD in the middle reach exist, though none 

can be stated conclusively. First, the corollary studies conducted at the same time as the LWD study 

showed conclusively that the middle reach exhibited reach-wide instability problems while the upper 

and lower reaches were better characterized by localized bank instability.  The middle study reach 

appears to be aggrading and therefore the channel width is increasing.  This channel instability may have 

resulted in increased recruitment of LWD through the process of bank erosion.   

Another theory for the higher density of LWD in the middle study reach is that although a 

portion of the middle reach lacks a riparian buffer due to mowed lawns extending to the top of the bank, 

where a riparian buffer does exist tree density is higher than in the lower reach.  Therefore, the LWD 

recruitment potential in the middle reach, due to both physical and biological processes, would be 

higher.   

The spatial distribution of observed LWD within the middle study reach also raises the 

unanswered question as to the influence Cedar Hollow Run may have on LWD in Valley Creek.  It is 

possible that the noted channel instability in the middle reach is linked to quarry discharges and the 

sustained elevated base flow in Cedar Hollow Run.  This elevated flow could have initiated channel 

adjustment in the middle reach downstream of the Cedar Hollow Run confluence.  This occurrence, 

along with the decrease in bank roughness where yards were mowed to the top of the stream bank, 

would result in increased bank erosion and LWD recruitment.   

The upper study reach exhibited the lowest LWD density.  This is due to the fact that a limited 

amount of LWD is available to be transported downstream to this reach.  Additionally, it is known that 

one of the property owners in the upper reach routinely monitors the stream and removes debris from the 

channel.    

The observed distribution of LWD by size class is a reflection of the surrounding riparian buffer.  

It has been found that ninety percent of a stream’s LWD is from the nearest 90 feet of its riparian area 

(Murphy & Koski 1989).  Therefore with a denser and more mature riparian forest the LWD within 

Valley Creek would be larger in diameter and greater in quantity.   
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The majority of LWD surveyed did not create significant pools or trap significant amounts of 

sediment.   Based on these survey parameters, it can be concluded that LWD in Valley Creek is largely 

not altering morphology of the stream channel and habitat units.  Typically the larger, longer, and more 

stable pieces of LWD have a greater effect on geomorphology (Baillie et al. 2008).  This occurrence is 

documented in the collected data for Valley Creek.  In the lower study reach where LWD length and 

size was greater than that recorded in the other two reaches, there was a higher percentage of LWD 

collecting sediment and creating pools.  

While the impact on morphology in Valley Creek due to LWD is less than initially expected, 

LWD still plays an important role in stream habitat and biological diversity.  According to findings of 

the 2004 Valley Creek Restoration Plan, about half of the LWD within Little Valley and Valley Creeks 

provides good cover for fish (Valley Forge National Historic Park & Pennsylvania Fish and Boat 

Commission 2004).   

LWD jams were found only in the middle and lower reaches, with no jams found in the upper 

reach.  This observance was expected as LWD in upper watersheds and headwater streams is more 

likely to be single, isolated pieces.  Moving down the stream system, increased water velocity mobilizes 

LWD and results in an increased number of organized LWD jams (Montgomery et al. 2003).  As for 

location of LWD jams, LWD tends to accumulate in areas of low energy or water velocity, namely the 

downstream end of a meander, apex of a bar, pools, and in areas where LWD already exists (Saldi-

Caromile et al. 2004).  This occurance was observed within the middle and lower study reaches.   

The amount of LWD Valley Creek should contain to optimize ecological and stream processes is 

unknown.  The observed volume of LWD in the middle and lower study reaches (0.0086 and 0.0064 

m3/m2, respectively) is lower than the 0.01 to 0.1 cubic meters of LWD per square meter of stream 

channel area suggested by Treadwell.  However the observed volume falls within the range suggested by 

the 2002 study of North Carolina wilderness streams (Valett et al. 2002).   

Before human settlement along Valley Creek, with a mature intact riparian forest, LWD in 

Valley Creek was likely larger in size and more abundant.  This suggests that historically LWD played a 

larger role in the morphology of Valley Creek than it does today.  Based on previously noted studies, it 

could therefore also be stated that historically Valley Creek supported more diverse and robust aquatic 

assemblages.  Times have changed and Valley Creek is now surrounded by Philadelphia suburbs.  Its 

forests are younger, sparser, less contiguous, and they contain non-native invasive species.  LWD 
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concentrations have decreased, and the stream’s aquatic community has been impacted by a myriad of 

causes.   

LWD Management Recommendations 
 

While LWD can cause problems within an urban or suburban watershed setting, serious thought 

needs to be given prior to the removal of LWD from the system.  Existing LWD in Valley Creek is 

providing cover and refugia for trout and other species, habitat for benthic macro invertebrates, and 

adding to stream flow complexity.  Furthermore Valley Creek likely sustained a higher volume of LWD 

naturally than what currently exists.   

Because the role of LWD has historically misunderstood and underappreciated, it is common for 

property owners and even resource managers to believe proper management involves the removal of 

LWD from the stream channel.  The following information is provided as a guide for Valley Forge Trout 

Unlimited, landowners, municipality workers, and others determining how to manage existing LWD.   

 

LWD management options in order of priority are: 

1. Leave as is  

2. “Clean and open”  

3. Reposition LWD in place  

4. Relocate LWD to another place in the stream 

5. Remove LWD from the channel  

 

The benefits of LWD have been discussed.  Therefore the first management option when evaluating 

a piece of LWD always is to leave it in place.   

– In most circumstances rootwads and stumps should be left.  These tend to be relatively stable, 

larger pieces that create pool habitat and provide flow diversity and cover.  Removal of these 

will directly impact stream flow and can result in loss of habitat and channel instability.   
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Figure 7.  Left: Example of rootwads creating stream velocity diversity and habitat in the middle reach.  Right: 
Example of rooted stump providing good pool habitat and instream cover in the middle study reach of Valley Creek.  
These should be left as is. 
 

– LWD embedded in the stream should also be left in most cases as it provides grade control.  

Removal of embedded pieces may create a “knick point” in the bed and result in channel incision 

and bank erosion through head cutting and down cutting processes.     

 
Figure 8.  Example of embedded LWD acting as grade control in the middle study 
reach of Valley Creek.  This should be left as is. 
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– LWD positioned such that it actually protects the bank from scour should be left.  Removal is 

likely to result in accelerated bank erosion and may lead to larger scale channel instability.   

 
Figure 9.  Example of LWD providing bank protection in the lower study reach of 
Valley Creek.  This should be left as is. 

 

– Similarly, LWD not occupying more than 10% of the stream cross sectional area, not directing 

flow such that it endangers nearby infrastructure, and not situated such that it is catching 

additional LWD should be left.   

 

The “clean and open” method alters LWD jams or pieces in place to increase channel capacity 

and water passage.  This method first cleans out any trash or other human debris from the jam and 

properly disposes of it off site.  Secondly loose or floating logs are removed from the jam to open the 

channel and allow water to pass.   Remove branches that capture other debris.  Other logs may also be 

cut to further open the channel for navigation purposes or to prevent flow obstruction.  Removed LWD 

should be placed either along the stream bank or left on the floodplain for habitat value.  Worker safety 

should always be considered before initiating and during a “clean and open”.  This management 

technique can be completed by volunteers, without permits, and improves stream flow, fish passage, and 

navigation while retaining the natural character of the stream.    
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Figure 10.  Example of LWD jams in the lower study reach of Valley Creek where the clean and open method 
would be appropriate so that stream flow is not obstructed.  These jams will continue to collect additional debris 
if left as is and impound flow.   

 

 
Figure 11.  Example of LWD in the lower study reach that could be cut towards the right bank so as to not 
obstruct flow and create bank erosion during storm events.  Although not seen in this picture, the left bank is 
exhibiting scour. 

 

The third management option to consider when evaluating LWD is to reposition or alter its 

orientation to prevent bank erosion.  A common example of this is the repositioning of logs extending 

from the stream bank perpendicular to flow to a 20 to 40 degree angle from the bank.  This change 

increases instream habitat value and protects the bank from erosion.  Note that LWD parallel to flow 

along the channel margins has the least impact on water levels and scour.  As part of repositioning LWD 

it will also need to be determined what degree of anchoring is required.  
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Figure 12.  Example of how LWD could be repositioned or angled to minimize bank erosion and scour. 

 
The fourth management option relocates LWD from its current location and places it 

strategically within the stream reach to enhance instream habitat or protect stream banks.  This option 

allows problematic LWD to be used elsewhere and does not result in any LWD volume loss.  Relocated 

LWD can be placed individually (e.g., rootwads, vanes, single deflectors) or with other LWD to create 

structures (e.g., artificial log jams, crib walls, framed deflectors).   

With LWD relocation it is important to consider anchoring techniques.  There are four main 

ways to secure LWD (Saldi-Caromile et al. 2004).  The first is with ballast or the addition of extra 

weight, preferably outside of the bankfull channel.  This can be achieved using large rock/boulders or 

other large logs.  The second anchoring technique utilizes large pilings driven perpendicular into either 

the stream bank or bed and to which the LWD is secured using either cables or pins.  The third method 

uses cables or chain to secure large woody debris to stable trees, posts, or dead men.  Duckbill anchors 

are included in this anchor category.  The fourth way is through the use of pins, commonly rebar.  In 

many cases cables or chains are the easiest method to secure LWD which provides a high level of 

security and control.    
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Figure 13.  LWD candidate for relocating elsewhere in the reach and incorporating into a LWD structure. 

 

As a last resort management option, LWD can be removed from the channel.  This decision 

should consider the following: designated stream uses; size, location, orientation, and stability of the 

individual piece(s) to be removed; and removal’s impact on the stream at a reach level.  If possible 

removed material should be left in the floodplain and riparian buffer to provide terrestrial habitat.  If this 

is not possible, material should be dried and then either chipped or transported offsite.  Again this should 

be the last management option considered for LWD, not the first.      

 

Here are some initial questions to ask when evaluating LWD.   

 Is the LWD a rootwad or stump? 

Yes – Leave as is.  These pieces are inherently stable and unlikely to move during an average 

storm event.  The root system creates great flow variability and diverse habitat for stream 

organisms.   

 Is the LWD embedded, meaning buried in sediment? 

Yes – Leave as is.  This piece is actually acting as grade control for the stream.  Removal 

may result in scouring of the channel bottom and subsequent channel entrenchment and bank 

erosion.   
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 Is the LWD acting to armor or protect the bank? 

Yes – Leave as is.  This piece of LWD is actually protecting the bank from stream flows and 

preventing scour and erosion.   

 Is the LWD within 100’ of a culvert and not anchored?  

Yes – Consider anchoring or removing the piece(s) if it appears they can mobilize during a 

storm event and interfere with the culvert intake.  LWD blocking culverts can result in scour 

both upstream and downstream of the culvert.   

 Is the LWD directing flows in such a way that it is endangering infrastructure (i.e., sewer line, 

building, road, etc.)? 

Yes – Refer to prioritized list of recommendations.  Can the piece(s) be repositioned such 

that flow not being directed into the bank or towards the infrastructure?  Can the piece(s) be 

relocated to enhance habitat or protect stream banks? 

 Is the LWD directing flows into the bank and resulting in excessive bank erosion? 

Yes – LWD does create localized erosion of the bed and bank thereby creating important 

habitat diversity.  Keeping this in mind, if the piece(s) is causing excessive bank erosion refer 

to the prioritized list of recommendations.  Priority should be to reposition the piece(s) such 

that flow is not being directed into the bank.  

 Is the LWD creating a jam that completely spans the channel? 

Yes – Continue with the following questions.   

o Is the jam disconnecting upstream water from downstream?  (i.e., is it acting as a dam?) 

 Yes – Refer to the prioritized list of recommendations.  Priority should be given 

to the clean and open method to reestablish flow.  

 No - continue with the following question. 

o Is the jam occupying 10% or more of the channel’s cross-sectional area? 

 Yes – This jam is affecting instream water level and may contribute to flooding 

(Rutherford et al. 2002).  Refer to the prioritized list of management options.  

Priority should be given to the clean and open method which will decrease the 

jam’s area to less than 10% of the stream’s cross-sectional area and allow for flow 

passage.   
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Similar to the management of existing LWD, the intentional introduction and placement of LWD 

for fish habitat purposes also requires serious consideration so as to not incur adverse impacts.  Size, 

location, and orientation of placed LWD affects stream flow, therefore an understanding of stream 

processes and fluvial geomorphology is needed.  The size of the stream and its surroundings also need to 

be considered.  It is important that placed LWD be adequately secured so it does not pose a hazard to 

fishermen and others using the stream, and so it is not mobilized during storm events which can cause 

unintentional erosion and bank failure.  Permits are needed for the introduction and placement of LWD.   

Closing Thoughts 
 

The management of LWD needs to balance the ecological processes of Valley Creek with its 

designated uses and fit within its suburban setting.  There is reason to consider the intentional 

introduction of LWD – namely to improve cover and habitat for trout and to maintain Valley Creek’s 

character.  There is also reason to consider the careful removal or alteration of naturally occurring LWD 

in order to prevent erosion that introduces large amounts of sediment and to protect human 

infrastructure.  The LWD findings of this report also point to the importance of maintaining an intact, 

woody riparian buffer.  Without a healthy buffer today, there will be no LWD in Valley Creek in 50 

years.  Without LWD in Valley Creek, the historic nature of Valley Creek and the recreational Class A 

fishing it supports is threatened.  
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Large Woody Debris Pieces

Rooted Buried Pinned Unstable
1 08/07/08 40.0684 -75.49717 M 10 20 20 18 0 D Y Y N Y 175 4 Y --
2 08/07/08 40.06833 -75.49743 M 12 55 8 1 6 D Y Y N Y 175 3 Y Intentionally placed
3 08/07/08 40.06833 -75.497433 M 4 20 4 0 0 D Y Y N maybe 90 4 Y --

4 08/07/08 40.06833 -75.497433 L 26 15 20 0 0 D Y N maybe 140 2 N

Intentionally placed, has bars 
independent of piece, not sediment 
storage

5 08/07/08 40.06833 -75.497433 S 4 5 3 0 0 D Y N N 90 4 N
Pool would be present regardless of 
piece

6 08/07/08 40.06923 -75.497967 M 14 6 15 12 2 D Y N 0 or 180 2 N No pool yet, new piece

7 08/12/08 40.06947 -75.498667 M 12 4 23 6 2 D Y Y N Y 90 na Y

Green sideways tree along channel 
bottom, not supported by roots, small 
fish in pool, very high sediment storage

8 08/12/08 40.06935 -75.498867 M 12 18 8 1 20 D Y Y 170 3 N Possible stabilized by weight

9 08/12/08 40.06933 -75.49895 M 16 12 8 0 0 D Y Y 135 4 Y

Possibly stabilized by weight, pool 
formed is very small, sediment storage 
is also very small

10 08/12/08 40.06937 -75.499033 M 11 3 8 1 17 D Y N Y 235 4 Y --

11 08/12/08 40.06943 -75.499 M 10 6 0 0 0 D Y N 3 N
Same photo as previous piece, the 
white log

12 08/12/08 40.06952 -75.499033 S 4 10 0 0 0 D Y N Y 0 or 180 3 Y --
13 08/12/08 40.06955 -75.49905 S 4 8 1 0 0 D Y Y 0 or 180 2 Y --
14 08/12/08 40.06955 -75.49905 S 6 0 5 2 3 D Y Y N N 260 3 N --

15 08/12/08 40.06963 -75.49905 M 8 12 9 25 5 D N Y Y
Diameter is estimated as base is 
obscured

16 08/12/08 40.06975 -75.498967 M 10 7 0 0 0 D Y N Y 0 or 180 3.5 Y
Piece was intentionally cut, if not 
placed

17 08/12/08 40.06983 -75.498933 M 8 10 1 0 0 D Y N Y 135 4 Y Small pool formed, first half of jam 8
18 08/12/08 40.06983 -75.498933 L 17 8 1 0 0 D Y Y Y 145 4 Y Second half of jam 8
19 08/12/08 40.06997 -75.49885 L 20 4 25 5 4 D Y N N 90 na N Connecting piece for log jam 9

20 08/12/08 40.07 -75.4988 L 26 1 4 15 0 D Y N Y roots, upright 3 N
Roots are only part in zone 1, tree is 
upright on its roots

21 08/12/08 40.0702 -75.49885 M 7 7 2 0 0 D Y N 225 4 Y
22 08/12/08 40.0703 -75.499233 L 26 12 8 20 0 D Y Y Y Y 2 Y

23 08/12/08 40.07015 -75.49955 L 21 2 25 0 0 D Y N N 60 or 240 3 N

Diameter actually measured, 
intentionally placed, connected with 
rebar

24 08/12/08 40.07032 -75.50005 L 22 0 15 5 0 D Y Y 95 3 Y
25 08/12/08 40.07038 -75.500183 M 7 10 0 0 0 D Y Y 135 4 Y Mini-jam with lots of brush
26 08/12/08 40.07038 -75.500183 S 6 0 2 18 0 D Y N N 135 3 N Mini-jam with lots of brush
27 08/12/08 40.07038 -75.500183 S 4 5 3 0 0 D Y Y Y 95 4 Y Mini-jam with lots of brush

28 08/12/08 40.0706 -75.500333 M 8 12 0 0 0 D Y N 225 4 Y
Mini-jam, causing problems, on the 
outside of a bend, should be taken out

29 08/12/08 40.07068 -75.500267 M 9 35 0 0 0 D Y N N 0 or 180 3 N --

30 08/12/08 40.07077 -75.500717 M 7 2 2 0 40 D Y N 90 or 270 3 N
Branches caught and stabilizing, lots of 
brush

31 08/12/08 40.07077 -75.500717 R 7 0 2 1 50 D Y N 45 2 N
Branches caught and stabilizing, lots of 
brush, same photo as above

32 08/12/08 40.07085 -75.5009 S 5 20 0 0 0 D N Y 125 4 Y
Anchored by 3 dead trees (upright?) 
with brush and small logs, mini-jam?

33 08/12/08 40.07097 -75.500683 M 10 3 5 0 0 D Y N 0 or 180 5 N
Broken off portion of below log 
deflector, has rebar also

34 08/12/08 40.07097 -75.500683 M 10 5 4 0 0 D Y Y 215 5 Y
Intentionally placed with rebar, part of 
an old log deflector

35 08/12/08 40.07097 -75.500683 M 8 20 0 0 0 D Y N 195 3 N
36 08/12/08 40.07105 -75.500783 M 10 6 9 0 8 D Y N 145 4 N

Zone 1 
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(ft)LongitudeLatitude
Date 

Surveyed
Compiled 
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Large Woody Debris Pieces

Rooted Buried Pinned Unstable
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37 08/12/08 40.07105 -75.500783 S 4 11 0 0 0 D Y N 0 or 180 3 N

38 08/12/08 40.07105 -75.500783 M 13 5 4 2 0 D Y N 0 or 180 4 N
Located 15 feet upstream from GPS 
220

39 08/12/08 40.07105 -75.500783 M 8 0 3 20 3 D Y N N 90 or 270 3 N

Located 15 feet upstream from GPS 
220, wedged in some trees, lying on 
top of above piece

40 08/12/08 40.07105 -75.500783 L 18 0 5 20 5 D Y N 90 or 270 3 N
Located 15 feet upstream from GPS 
220

41 08/12/08 40.0715 -75.5012 M 11 2 10 0 2 D Y N 155 3 N Telephone pole, old footbridge/ladder
42 08/12/08 40.07138 -75.501167 M 13 13 3 0 0 D Y N Y 0 or 180 4 Y Big trout in pool
43 08/12/08 40.07193 -75.502083 M 7 10 0 0 0 D Y N 225 5 N Hollow, just before concrete posts
44 08/12/08 40.07193 -75.502083 M 9 0 9 0 0 D Y N 0 or 180 4 N
45 08/12/08 40.0712 -75.503367 S 4 12 6 0 0 D Y N N 170 5 Y

46 08/12/08 40.0712 -75.503367 M -- 10 40 20 0 D Y N N 210 4 Y
Buried, could not get a diameter 
estimate, 4 or 5 forks

47 08/12/08 40.07105 -75.503583 S 4 16 0 0 0 D Y N 190 3 N
48 08/12/08 40.07078 -75.50374 S 4 15 2 0 0 D Y N Y 210 4 Y Tiny pool formed
49 08/12/08 40.07087 -75.503817 S 4 7 7 0 0 D Y Y Y 210 5 Y Fish
50 08/12/08 40.07087 -75.503817 M 6 20 6 0 0 D Y N 160 4 N
51 08/12/08 40.07083 -75.503983 M 5 6 0 0 0 D Y N N 205 5 N
52 08/12/08 40.07077 -75.5041 M 5 1 12 6 0 D Y N 210 3 N
53 08/12/08 40.07077 -75.5041 M 12 5 20 0 10 D Y Y 240 3 N
54 08/12/08 40.07077 -75.5041 M 7 branches branches 12 5 D Y N N 225 1 N Branches in zones 1 and 2 still 'green'
55 08/12/08 40.07072 -75.504433 M 18 8 30 0 0 D Y Y 225 4 Y
56 08/12/08 40.0707 -75.504617 M 12 22 13 0 0 D Y Y Y 260 5 Y
57 08/12/08 40.07072 -75.50475 M 6 11 3 10 0 D Y N 200 3 Y
58 08/12/08 40.07072 -75.50475 S 4 3 6 1 0 D Y N 200 4 N
59 08/12/08 40.07067 -75.505 M 8 8 7 0 0 D Y N N 150 4 Y
60 08/12/08 40.0706 -75.505283 M 6 5 5 1 2 D Y Y 210 4 Y
61 08/12/08 40.07052 -75.505467 M 6 6 8 1 0 D Y Y Y 190 5 Y Mini-jam
62 08/12/08 40.07047 -75.5055 M 12 7 0 0 0 D Y Y N 0 or 180 5 N Man-made
63 08/12/08 40.07032 -75.505983 M 11 15 0 0 0 D Y Y Y 120 4 N
64 08/12/08 40.0702 -75.5063 M 12 0 25 1 2 D Y N Y 285 3 N Pinned against a concrete block
65 08/12/08 40.0702 -75.5063 M 12 7 0 0 0 D Y N 190 4 N
66 08/12/08 40.07007 -75.5064 M 5 6 0 0 0 D Y Y 185 4 Y
67 08/12/08 40.06998 -75.50655 M 7 3 4 13 0 D Y N 210 2 N
68 08/12/08 40.06998 -75.50655 M 12 7 4 0 0 D Y N N 0 or 180 4 Y
69 08/12/08 40.0696 -75.50695 M 15 5 7 1 0 D Y Y Y 225 3 Y
70 08/12/08 40.06998 -75.50655 M 12 0 7 4 0 D Y Y N 0 or 180 3 N Just above piece 68
71 08/21/08 -- -- M 11 2 8 3 10 D Y N 225 4 N RB, possibly intentional
72 08/21/08 -- -- R 28 roots 5 7 0 D Y N Y 265 5 Y LB
73 08/21/08 -- -- S 4 3 11 0 0 D Y N Y 190 4 N LB
74 08/21/08 -- -- M 14 0 16 0 2 D -- -- -- -- -- -- -- --
75 08/21/08 -- -- M 13 6 8 7 0 D Y N 0 or 180 4 Y RB
76 08/21/08 -- -- M 11 7 1 0 0 D Y N 340 4 Y RB
77 08/21/08 -- -- L 20 6 0 0 0 D Y N 0 or 180 4 N Center of channel
78 08/21/08 -- -- M 7 0 9 0 0 D Y N 225 4 N Center of channel
79 08/21/08 -- -- M 5 1 6 0 0 D Y Y Y 225 3 N

80 08/21/08 -- -- L 24 1 13 0 0 D Y N 135 5 Y
Possibly used to be connected to piece 
79 RB

81 08/12/08 40.0712 -75.501067 M 12 4 13 10 0 D -- -- -- -- Y -- 3 --
82 09/18/08 40.06555 -75.517917 S 4.5 7 D Y N 240 4 N
83 09/18/08 40.06555 -75.5178 R 72 3 3 D Y N Y 180 4 Diameter is of root mass
84 09/18/08 40.06557 -75.517783 S 5 12 7 D Y N N 165 3 N

85 09/18/08 40.06572 -75.517767 L 30 24 4 5 8 D Y N N 225 2 N
Not really pinned but not going 
anywhere

86 09/18/08 40.06572 -75.517767 S 5 5 1 D Y N N 190 2
87 09/18/08 40.0658 -75.517783 S 5 15 3 D Y N N 90 2 N
88 09/18/08 40.06603 -75.517517 M 9 1 8 4 D Y N N 30 3 N
89 09/18/08 40.06603 -75.517517 S 3.5 6 D Y Y N Y 240 4 Just US of 88
90 09/18/08 40.06607 -75.51745 M 8 11 3 C Y N N 225 3 N Buried in LB
91 09/18/08 40.06609 -75.51748 M 17 5 4 D Y N N 165 4 N

92 09/18/08 40.06625 -75.51745 M 8 18 D Y N Y 200 3 Y
Catching some debris at roots; may 
contribute to pool along LB
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93 09/18/08 40.06628 -75.51726 M 11 1 3 4 3 D Y N N 250 3 N LB across from 92
94 09/18/08 40.06678 -75.517117 L 24 5 6 2 8 D Y N N 110 5 N RB in pool
95 09/18/08 40.06678 -75.5171 M 8 6 D Y N N 90 5 N In channel, DS of 94
96 09/18/08 40.0668 -75.517283 S 7 1 3 3 D Y N N 315 3 LB in back water 
97 09/18/08 40.0668 -75.517283 M 18 3 2 2 D Y N N 210 3 LB in back water 
98 09/18/08 40.0668 -75.517283 S 5 8 D Y N N 225 3 LB in back water 
99 09/18/08 40.06678 -75.5171 S 4 6 D Y Y N N 90 4 N In channel with 95

100 10/8/2008 40.06692 -75.5171 S 4 6 D Y N 225 4 N LB

101 10/8/2008 40.06695 -75.51705 S 4 6 D Y N N 285 4 Y
In channel, some sediment buildup on 
sides

102 10/8/2008 40.06693 -75.51695 M 18 9 D Y N Y 285 3 Y LB, fish barrier, sediment on US side
103 10/8/2008 40.06698 -75.516917 S 4 8 D Y N N 270 Y In LB channel
104 10/8/2008 40.067 -75.516917 M 8 7 D Y Y N Y 120 3 Y RB
105 10/8/2008 40.06693 -75.516767 S 5 1 3 3 D Y N N 135 4 N RB 
106 10/8/2008 40.06707 -75.516583 L 26 17 D Y N N 165 3 Y Against RB, roots on DS end

107 10/8/2008 40.06707 -75.516583 M 12 27 D Y Y N N 165 1 N
Against RB, roots on DS end, US end 
touching #106

108 10/8/2008 40.06718 -75.5167 S 4 20 D Y N 135 4 N In channel toward RB

109 10/8/2008 40.06722 -75.5169 M 16 12 12 D Y Y N N 210 3 Y

LB - roped to leaning living tree on 
bank (may want to recable to larger 
tree)

110 10/8/2008 40.0674 -75.51705 M 12 17 D Y N Y 90 2 Y
RB just DS of chute cutoff - leave in, 2 
prongs

111 10/8/2008 40.06738 -75.517083 R 24 15 D N Y 90 4 Y In channel 5' from LB
112 10/8/2008 40.06738 -75.517083 S 4 6 D Y N N 120 4 N RB
113 10/8/2008 40.0674 -75.517083 S 6 9 D Y N N 210 3 Y LB - just DS of #111
114 10/8/2008 40.0674 -75.517083 S 4 12 D Y N 195 -- N
115 10/8/2008 40.0674 -75.517083 S 4 8 D Y N 255 -- N
116 10/8/2008 40.06753 -75.517133 M 16 6 5 2 D Y N Y 315 4 Y LB - part of jam #26
117 10/8/2008 40.06753 -75.517133 M 12 6 2 D Y N N 285 4 Y LB - under #109; part of jam #25
118 10/8/2008 40.06757 -75.517183 S 7 5 3 3 D Y Y N N 240 4 Y LB - 2 prong; part of jam #25
119 10/8/2008 40.06755 -75.517183 L 20 10 D -- Y 210 3 Y LB - DS of jam

120 10/8/2008 40.0677 -75.516867 S 5 3 3 4 D Y N N 120 3 N
LB - against leaning tree spanning 
channel

121 10/8/2008 40.0677 -75.516867 S 6 4 3 2 D Y N 190 4 N In channel DS of spanning tree
122 10/8/2008 40.06767 -75.5167 S 4 7 3 D Y N N 255 3 N LB - Jam #26
123 10/8/2008 40.06767 -75.5167 M 11 5 5 D Y N N 285 4 N LB - Jam #26

124 10/8/2008 40.06767 -75.516717 S 7 9 D Y N N 315 2 N Goes across channel - part of jam #26

125 10/8/2008 40.06767 -75.5167 R 24 4 10 8 15 D Y Y N N 270 3 Y Spanning channel and holding jam #26
126 10/8/2008 40.06767 -75.5167 M 12 8 4 2 D Y Y N N 135 2 N RB - against #125; Jam #26
127 10/8/2008 40.06767 -75.5167 L 24 18 D Y Y N N 240 4 N LB - Jam #26
128 10/8/2008 40.06755 -75.516517 S 7 7 D Y N N 135 4 N RB
129 10/8/2008 40.06758 -75.516467 R 26 10 D Y N Y 165 3 N In channel along RB - roped in 
130 10/8/2008 40.06758 -75.516467 M 12 8 D Y N Y 165 3 N Along RB
131 10/8/2008 40.06762 -75.51635 S 4 2.5 4 1 D Y N 170 3 N RB
132 10/8/2008 40.06767 -75.516317 M 12 5 2 D Y N N 90 4 N RB
133 10/8/2008 40.06767 -75.516317 M 10 7 Y N N 80 4 N Under #132
134 10/8/2008 40.06767 -75.516367 S 4 6 8 D Y N N 180 4 N LB
135 10/8/2008 40.06768 -75.516117 S 6 7 D Y N N 180 4 N In channel toward LB
136 10/20/2008 40.06775 -75.515783 M 10 8 2 10 D Y N N 285 4 N LB - just DS of confluence
137 10/20/2008 40.06777 -75.515767 M 14 11 D Y N N 195 4 N LB - along bank
138 10/20/2008 40.06777 -75.515767 M 9 12 D Y N N 195 4 N LB - along bank, behind #137
139 10/20/2008 40.06777 -75.515767 S 5 7 D Y N 210 3 N LB - in front of #137

140 10/20/2008 40.0678 -75.515617 M 15 15 2 7 D Y N N 90 3 Y
Across channel - deteriorated rootball 
towards RB

141 10/20/2008 40.06787 -75.515433 M 10 7 D Y N Y 240 3 Y LB - part of jam #29
142 10/20/2008 40.06787 -75.515433 M 12 6 D Y Y N Y 240 5 Y LB - part of jam #29
143 10/20/2008 40.06787 -75.515433 S 4 8 1 D Y N Y 240 2 Y LB - part of jam #29
144 10/20/2008 40.06787 -75.515433 M 10 3 3 D Y N N 210 3 N LB - part of jam #29
145 10/20/2008 40.06782 -75.5153 M 18 6 D Y N N 225 4 Y In channel - at leaning tree on LB
146 10/20/2008 40.06775 -75.51515 M 8 10 D Y N N 180 4 N Nice deep hole on LB
147 10/20/2008 40.06775 -75.51515 S 5 8 D Y N N 225 3 N RB - steep bar slope ~2:1
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Length 

(ft)

Zone 3 
Length 

(ft)

Zone 4 
Length 

(ft)
Species 
Category

Size 
Category 
(Diameter

Piece 
Diameter 

(in)

Stability

Notes
Pool 

Forming?
Channel 

Orientation
148 10/20/2008 40.06773 -75.515083 S 5 12 D Y N 135 3 N RB
149 10/20/2008 40.06783 -75.514983 S 7 4 3.5 5 D Y N N 240 4 N LB
150 10/20/2008 40.06777 -75.515017 S 4 6 D Y N 90 3 N On center bar
151 10/20/2008 40.06782 -75.514833 S 5 6 D Y N 60 4 N In channel 
152 10/20/2008 40.0679 -75.514967 S 5 11 D Y N 180 3 N On bar - behind jam #30
153 10/20/2008 40.06797 -75.514967 S 6 1 4 2 5 D Y N N 225 3 N LB - pinned on bank in the air
154 10/20/2008 40.06798 -75.51485 M 8 7 D Y Y N 180 4 N Pinned on woody debris
155 10/20/2008 40.06798 -75.51485 M 9 12 D Y N 150 4 RB at rootwad
156 10/20/2008 40.06808 -75.514933 S 4 15 D Y Y N 105 N RB - pinned on snag in channel
157 10/20/2008 40.06808 -75.514933 S 6 10 5 D Y N N 90 3 Y RB- buried in bank

158 10/20/2008 40.06802 -75.514933 L 24 32 D Y N Y 165 4 Y
RB - multi prong, catching debris at 
BKF

159 10/20/2008 40.06802 -75.514933 M 9 13 D Y N N 120 2 N Pinned on DS prong of #158
160 10/20/2008 40.06807 -75.514983 S 4 6 D Y N N 180 3 Y In channel under woody debris
161 10/20/2008 40.06815 -75.514967 M 8 6 D Y Y N Y 165 3 Y In channel
162 10/20/2008 40.06822 -75.514983 S 7 14 D Y N N 90 1 Y LB
163 10/20/2008 40.06822 -75.514983 M 14 15 D Y N N 315 -- Y LB - under part of #162
164 10/20/2008 40.06827 -75.514617 S 5 7 D Y N 315 4 N LB
165 10/20/2008 40.0682 -75.514517 S 5 18 D Y Y N 180 1 N LB
166 10/20/2008 40.06815 -75.51445 M 8 6 7 D Y N 180 3 N LB - just us of jam #33
167 10/20/2008 40.06798 -75.514517 S 5 9 5 D Y Y N Y 90 3 N RB
168 10/20/2008 40.06805 -75.5143 S 7 15 D Y N Y 120 4 Y In RB - catching debris  
169 10/20/2008 40.06798 -75.514283 S 4 8 D Y N 180 3 N In channel
170 10/20/2008 40.06805 -75.514133 R 11 16 D Y N Y 135 3 Y RB- Root wad on US end 
171 10/20/2008 40.06803 -75.513967 S 5 5 1.5 D Y N N 105 1 N RB 
172 10/20/2008 40.06823 -75.514 R 18 7 D -- N 90 2 N Rood wad RB
173 10/20/2008 40.0681 -75.514083 M 18 16 D Y N N 180 3 N On LB bar in BKF
174 10/20/2008 40.06822 -75.5141 S 7 7.5 D Y N N 180 4 N LB

175 10/20/2008 40.06832 -75.514117 M 9 8 D Y N N 225 1 N LB tree over water and then growing up
176 10/20/2008 40.06837 -75.513983 S 5 7 D Y N 225 4 N LB
177 10/20/2008 40.06842 -75.514033 M 8 2.2 D Y N 135 4 N In Channel
178 10/20/2008 40.06865 -75.514017 M 11 15 D Y N N 210 3 N LB
179 10/20/2008 40.06833 -75.5137 S 4 10 D Y N 135 4 N In channel toward RB
180 10/20/2008 40.06827 -75.513683 M 8 10 D Y N 150 4 N RB
181 10/21/2008 40.06828 -75.513683 S 4 14 D Y N 150 3 N RB
182 10/21/2008 40.06828 -75.5136 R 14 13 5 D Y N N 135 1 Y RB - live box elder
183 10/21/2008 40.06828 -75.5136 M 7 6 D Y N 240 4 N LB in BKF

184 10/21/2008 40.06828 -75.5136 S 5 13 D Y N 225 4 N
Across channel DS end on LB against 
DS part of #182

185 10/21/2008 40.06833 -75.513483 S 5 4.5 D Y N 150 4 N In channel toward RB

186 10/21/2008 40.0683 -75.513433 R 18 18 D -- N 160 3 Y
Along RB - rootball US, sediment 
storage US side

187 10/21/2008 40.06838 -75.5135 S 6 5 5 D Y N 90 3 N On LB
188 10/21/2008 40.06838 -75.5135 S 7 7 D Y N 240 4 N On LB

189 10/21/2008 40.06845 -75.51345 R 7 17 3 4 4 D Y N Y 90 -- Y
Rooted on RB - holding smaller woody 
debris

190 10/21/2008 40.06845 -75.5134 S 7 9 D Y N N 150 5 N On RB
191 10/21/2008 40.06853 -75.513333 M 11 7 D Y N 120 2 N In channel 
192 10/21/2008 40.06862 -75.513283 M 11 28 D Y N 135 4 N In channel toward RB
193 10/21/2008 40.06862 -75.5132 S 6 10 D Y N 165 4 N
194 10/21/2008 40.06867 -75.513167 S 5 8 D Y N 180 4 N In channel
195 10/21/2008 40.06833 -75.5127 S 7 15 D Y N 105 3 N Small instream jam
196 10/21/2008 40.06833 -75.5127 S 5 6 D Y N 135 4 Y Small instream jam
197 10/21/2008 40.0684 -75.5128 R 12 8 D Y N 180 5 N Along LB, degraded rootball US end
198 10/21/2008 40.06847 -75.5127 M 8 7 D Y N 210 5 N
199 10/21/2008 40.06833 -75.512733 M 17 5 1.5 D Y Y N N 180 4 Y Along RB; multi prong
200 10/21/2008 40.06833 -75.512733 S 6 7 D Y N 180 4 N Along RB
201 10/21/2008 40.06845 -75.5126 S 7 1.5 6.5 2 D Y N N 150 4 N RB, pinned on leaning box elder
202 10/21/2008 40.06855 -75.512467 R 13 3.5 D Y N Y 105 4 N RB, pinned on leaning box elder
203 10/21/2008 40.06855 -75.512467 M 8 10 H Y N N 165 -- N Along RB, old rail tie?
204 10/21/2008 40.06857 -75.512433 S 6 9 D Y N N 100 3 Y From LB, sediment storage DS side
205 10/21/2008 40.06857 -75.512433 M 9 12 D Y N 180 4 N In channel
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Large Woody Debris Pieces

Rooted Buried Pinned Unstable

Zone 1 
Length 

(ft)LongitudeLatitude
Date 
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Compiled 
Piece #

Level of 
Decay    
(1-5)
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Sediment?

Zone 2 
Length 

(ft)

Zone 3 
Length 

(ft)
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(ft)
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(Diameter
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Diameter 
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206 10/21/2008 40.06873 -75.511917 R 16 27 D Y N N 180 3 N
Along LB, partially in bank, rootball US 
end

207 10/21/2008 40.06862 -75.511733 S 7 11 D Y N N 195 5 N From LB
208 10/21/2008 40.0684 -75.511617 S 5 1.5 D Y N 105 2 N In channel
209 10/21/2008 40.06838 -75.511633 M 12 6 5 D Y N 120 4 N RB  
210 10/21/2008 40.06838 -75.511633 S 7 7 D Y N N 90 4 N On RB, US#209

211 10/21/2008 40.06838 -75.511633 M 16 17 D -- Y 135 4 Y
Across channel from RB, storing 
sediment US toward LB

212 10/21/2008 40.06837 -75.511583 M 14 10 D Y Y N Y 240 4 Y LB cross channel, storing sediment US
213 10/21/2008 40.06837 -75.511583 M 11 5 3 D Y N N 135 4 N LB - side channel @ tree island
214 10/21/2008 40.06837 -75.511583 M 9 3 4 5 D Y N Y 255 4 N LB - side channel @ tree island
215 10/21/2008 40.06837 -75.511583 S 5 7 D -- N 225 -- LB - side channel @ tree island
216 10/21/2008 40.06832 -75.511683 M 8 6.5 D Y N N 195 4 Y In channel
217 10/21/2008 40.06832 -75.511683 S 4 8 D -- N 225 4 N In channel
218 10/21/2008 40.06827 -75.51165 M 13 2 10 D Y N N 210 2 N RB at trib entrance
219 10/21/2008 40.06827 -75.5116 M 9 10 D Y Y N N 30 4 N RB
220 10/21/2008 40.06827 -75.5116 M 10 11 D Y Y N 135 4 N RB
221 10/21/2008 40.06827 -75.5116 S 5 4 6 D Y N 165 4 N RB
222 10/21/2008 40.06833 -75.5115 R 14 20 6 + + D Y N Y 90 -- Y Rooted in RB, still living box elder
223 10/21/2008 40.06833 -75.5115 M 8 8 D Y N N 180 4 N Along RB, DS of #222
224 10/21/2008 40.0683 -75.511417 S 4 4 13 D Y N 165 3 N RB
225 10/21/2008 40.0683 -75.511417 S 7 8 D Y N 165 4 N RB
226 10/21/2008 40.06823 -75.511317 S 4 9 D Y N 180 4 N RB
227 10/21/2008 40.06823 -75.511317 S 5 7 D Y N N 135 4 N In RB
228 10/21/2008 40.06825 -75.51105 M 12 6 D Y N N 180 4 N On RB bench
229 10/21/2008 40.06825 -75.51105 M 9 1 11 D Y N 150 4 N On top of #228

230 10/21/2008 40.06823 -75.510783 S 4 7 8 + + D Y N N 120 1 N Part of downed tree on RB flood prone
231 10/21/2008 40.06827 -75.510733 S 4 13 5 D Y N N 150 2 N Rooted on RB
232 10/21/2008 40.06842 -75.510683 M 12 20 D Y N 195 3 N Along LB 
233 10/21/2008 40.06842 -75.510683 M 12 11 D Y N 195 4 N Along LB 
234 10/21/2008 40.06842 -75.510683 M 10 11 D Y N N 210 4 N Along LB
235 10/21/2008 40.06835 -75.510383 S 6 8 D Y N 180 4 N
236 10/21/2008 40.06833 -75.510367 M 12 7 D Y N 120 4 N On RB bench
237 10/21/2008 40.06833 -75.510367 S 6 2 4 D Y N 60 3 N On RB  
238 10/21/2008 40.06857 -75.51015 M 7 15 D Y N N 165 2 N LB
239 10/21/2008 40.06848 -75.5098 M 12 16 9 D Y N N 180 2 N Structure on RB
240 10/21/2008 40.06848 -75.5098 S 7 12 D Y N N 180 2 N Behind structure on RB
241 10/21/2008 40.06848 -75.5098 M 11 4 2 D Y N N 365 2 N Behind structure on RB
242 10/21/2008 40.06863 -75.50985 S 4 1 5.5 D Y N 210 3 N LB
243 10/21/2008 40.06863 -75.50985 R 20 3 25 + D -- N 225 3 Y LB, rootball DS end, Creating DS bar
244 10/21/2008 40.06863 -75.509633 R 13 11 D Y N N 30 4 N RB, rootball US end

245 10/21/2008 40.06863 -75.509633 R 18 6 18 + D -- N 240 1 N Living on LB, roots DS en, behind #244
246 10/21/2008 40.06863 -75.509633 M 10 7 12 D Y N 105 2 N
247 10/21/2008 40.06888 -75.508833 M 8 8 D Y N N 165 4 N RB
248 10/21/2008 40.06888 -75.508833 S 4 2 5 D Y N 135 4 N RB on top of #247
249 10/21/2008 40.06888 -75.508833 R 20 3 5 D Y N Y 90 4 Y RB
250 10/21/2008 40.06888 -75.5087 M 9 9 D Y N 115 4 N RB
251 10/21/2008 40.06905 -75.5087 M 8 2.5 3 + + D Y N N 210 4 N LB
252 10/21/2008 40.06897 -75.508617 S 5 6 D Y N 135 4 N On RB bench

253 10/21/2008 40.06895 -75.5085 R 13 2 4 D Y N N 165 3 Y
Along RB, roots US end, ends at RR 
culvert

254 11/12/2008 40.05313 -75.53773 M 10 0 5 3 + D Y Y N 165 1 N

Broken tree on LB; bottom half still 
rooted and not counted in 
measurements; measurements 
deduced from photo

255 11/12/2008 40.05438 -75.53676 M -- 2 10 6 D Y N N 140 2 N
Along LB; possibly remove, lengths 
estimated from photo

256 11/12/2008 40.05481 -75.53661 S -- D Y -- -- -- On LB
257 11/12/2008 40.05481 -75.53661 L -- D N -- -- -- On LB
258 11/12/2008 40.05481 -75.53661 L -- D N -- -- -- On LB
259 11/12/2008 40.05481 -75.53661 -- -- D Y N -- -- 4 On RB
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Large Woody Debris Pieces

Rooted Buried Pinned Unstable
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260 11/12/2008 40.05481 -75.53661 -- -- D Y N -- -- 4 On RB
261 11/12/2008 40.05481 -75.53661 -- -- D Y N -- -- 4 On RB
262 11/12/2008 40.05481 -75.53661 -- -- D Y N -- -- 4 On RB
263 11/12/2008 40.05539 -75.53634 R 11 7 3 D N Y 180 3 Y Along RB, parallel to flow
264 11/12/2008 40.05539 -75.53634 M 7 5 9 D Y N 180 3 N Along RB 
265 11/12/2008 40.05605 -75.53619 M -- D Y N N 180 3 N RB
266 11/12/2008 40.05605 -75.53619 S -- D Y N 180 3 N RB
267 11/12/2008 40.05605 -75.53619 M -- D Y N 135 3 N RB
268 11/12/2008 40.05605 -75.53619 M 9 0 6 8 D Y N N 145 4 N On LB, remove
269 11/12/2008 40.05699 -75.53562 S 5 1 3 6 + D Y N 120 4 N LB
270 11/12/2008 40.05699 -75.53562 R 18 6 D Y Y 170 3 Y LB; root ball US side
271 11/12/2008 40.05699 -75.53562 M 10 6 D Y N 155 4.5 RB

272 11/12/2008 40.05717 -75.53548 M 18 1.5 2 20 . U Y N N 90 2 N
RB, spans channel, catching some 
debris, no problem

273 11/12/2008 40.05737 -75.53533 M -- 3 4 + D Y Y N Y 110 2 Y LB, fish, good habitat, do not remove
274 11/12/2008 40.05747 -75.53519 M -- 0 6 D Y Y N 180 3 N Along LB
275 11/12/2008 40.05792 -75.5347 S -- D Y N -- 180 -- LB
276 11/12/2008 40.05792 -75.5347 R -- D Y -- 180 -- LB; deteriorated rootball on US side
277 11/12/2008 40.05792 -75.5347 L -- 6 D N N -- -- N RB
278 11/12/2008 40.05743 -75.53382 -- -- D Y Y -- 90 -- RB
279 11/12/2008 40.05743 -75.53382 -- -- D Y N -- 170 -- RB
280 11/12/2008 40.05743 -75.53382 -- -- D Y N -- 180 -- RB
281 11/12/2008 40.05743 -75.53382 -- -- D Y -- 170 -- RB
282 11/12/2008 40.05743 -75.53382 -- -- D Y N -- 180 -- LB
283 11/12/2008 40.05743 -75.53382 -- -- D Y N -- 315 -- LB
284 11/12/2008 40.05743 -75.53382 -- -- D Y N -- 180 -- LB
285 11/12/2008 40.05743 -75.53382 -- -- D Y Y -- 225 -- LB
286 11/12/2008 40.0574 -75.53379 S 5 1 4 6 D Y N N 180 -- RB
287 11/12/2008 40.05739 -75.53363 S -- D Y -- 180 4 LB
288 11/12/2008 40.05739 -75.53363 R -- D Y N -- 180 4 LB
289 11/12/2008 40.05727 -75.53209 R 18 0 15 D Y N 180 3 N RB, rootball on US side
290 11/12/2008 40.05727 -75.53209 S 5 0 10 D Y Y N 180 2 N Pinned on rootball
291 11/12/2008 40.05727 -75.53209 S 6 0 9 D Y N 150 3 N At rootball
292 11/12/2008 40.05733 -75.53196 M 12 5 7 2 D Y N Y 135 3 Y RB
293 11/12/2008 40.05733 -75.53196 M 8 2 9 2 D Y N N 135 3 Y RB
294 11/12/2008 40.05751 -75.53147 M 14 6.5 D N N 180 3 N LB

Size Category: R- Rootwad; S- 10-20cm; M- 20-50cm; L- 50+cm
Zones:  1- within wetted channel; 2- above water surface and within bankfull channel; 3- above bankfull and within flood prone; 4-above flood prone
Species Category:  D- deciduous tree; C- conifer tree
Channel Orientation: 0 to 360 degrees, with 180 parallel to flow looking downstream; refer to attached diagram
Level of Decay: scale 1 (new fall) to 5 (deteriorated); refer to attached table for specifics
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VALLEY CREEK - UPPER REACH (1) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - UPPER REACH (2) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - MIDDLE REACH (1) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - MIDDLE REACH (2) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - MIDDLE REACH (3) 
Large Woody Debris Pieces 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - LOWER REACH (1) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - LOWER REACH (2) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



VALLEY CREEK - LOWER REACH (3) 
Large Woody Debris Pieces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
Fall 2008 



 
 

 
 
 
 
 

Appendix C 
 
 

Inventory of Large Woody Debris Jams 
 
 

Valley Creek 
Chester County, PA 

 

 

  



Large Woody Debris Jams

Rootwad
Key 

Rootwad*
Small     

(10-20cm)
Key Small 
(10-20cm)*

Medium 
(20-50cm)

Key 
Medium    

(20-50cm)*
Large 

(50+cm)

Key 
Large  

(50+cm)*

1 08/07/08 40.0684 -75.49717 1 Y 2 2 2
Keypiece has 3 forks plus branches, 76 cm 
circumference

2 08/07/08 40.06833 -75.49743 1 Y 1 5 3 1 Keypiece has 2 forks
3 08/07/08 40.06955 -75.49825 -- -- 5 2 More of a sediment bar than a jam
4 08/12/08 40.069633 -75.49905 1 Y 4 3 1 Mostly brush + 1 live tree
5 08/12/08 40.06975 -75.498967 1 Y 9 1
6 08/12/08 40.069783 -75.4989 1 Y 1 1 5 1

7 08/12/08 40.069833 -75.498933 1 -- 8 2 1 1 1
Two separate functioning jams, one piece 
along bank connects both jams

8 08/12/08 40.069967 -75.49885 1 -- 1 13 9 3
9 08/12/08 40.07 -75.4988 1 Y 8 3 1 Lots of brush
10 08/12/08 40.070267 -75.498917 1 -- 10 5 1 1

11 08/12/08 40.0703 -75.499233 1 Y 20 8 1
Looks like there should be a 2nd keypiece, 
but unseen due to brush pile

12 08/12/08 40.07015 -75.49955 1 Y 30 12 2 1
Intentional or altered, pieces pinned with 
rebar

13 08/12/08 40.070317 -75.50005 1 Y 60 8 1 1 Good pool for fish
14 08/12/08 40.070533 -75.50025 1 N 1 4 Example of what not to do, pool on inside
15 08/12/08 40.070683 -75.500267 1 N 15 3 1 On an outside bend, good cover for fish

16 08/12/08 40.071633 -75.50245 1 N 14 2
Small logs, brush, live cover along outside 
bend

17 08/12/08 40.0712 -75.503367 1 -- 5 2 1

18 08/12/08 40.071017 -75.503617 -- -- 12 3 1
No key piece, created by a live, moderately 
leaning tree & a scallop

19 08/12/08 40.070717 -75.504433 1 -- 20 8 1 1
20 08/12/08 40.0707 -75.504617 1 Y 6 7 1
21 08/12/08 40.0702 -75.5063 1 Y 5 5 1
22 08/12/08 40.070067 -75.5064 1 N 4 3 1
23 08/21/08 -- -- 1 Y 2 2 1 1

24 09/18/08 40.06635 -75.51745 1 Y 1 1 5 4 3
LB - indicated rootwad is actually an 
undercut living sycamore tree 

25 10/08/08 40.06751667 -75.5171667 1 Y -- 6 -- 3 -- 1 -- LB  

26 10/08/08 40.06766667 -75.5167 1 Y 1 -- 10 -- 7 -- 2 --
LB - against tree spanning channel (shown 
as rootwad)

27 10/08/08 40.06771667 -75.5166833 1 Y 1 -- 3 -- 5 -- --
RB - against tree spanning channel (same 
as in Jam #27)

28 10/08/08 40.06768333 -75.5162833 1 Y 2 -- 4 -- 2 -- --
LB - 2 rootwads are leaning trees that are 
alive and holding the jam

29 10/20/08 1 Y 1 -- 6 -- 5 -- -- Rootwad is leaning tree
30 10/20/08 40.06776667 -75.5150167 1 Y 1 -- 7 -- 4 -- -- Rootwad is leaning tree
31 10/20/08 40.06821667 -75.5149833 1 Y 1 -- 3 -- 2 -- 1 --

32 10/20/08 40.06816667 -75.5147667 1 Y 2 -- 2 -- 3 -- 3 --
Spans channel creating plunge pool in the 
center

Date 
Surveyed

Lowest 
Zone    
(1-3)

Pool 
Forming 
Function 

(Y/N)Latitude Longitude

Number of Pieces by Size  Category (Diameter)

NotesJam #

Valley Creek Large Woody Debris Assessment 
Large Woody Debris Jams
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Large Woody Debris Jams

Rootwad
Key 

Rootwad*
Small     

(10-20cm)
Key Small 
(10-20cm)*

Medium 
(20-50cm)

Key 
Medium    

(20-50cm)*
Large 

(50+cm)

Key 
Large  

(50+cm)*
Date 

Surveyed

Lowest 
Zone    
(1-3)

Pool 
Forming 
Function 

(Y/N)Latitude Longitude

Number of Pieces by Size  Category (Diameter)

NotesJam #
33 10/20/08 40.06808333 -75.5144667 1 Y 1 -- 3 -- 4 -- -- LB - deep pool
34 10/20/08 40.06808333 -75.5144667 1 N -- 1 -- 9 -- 4 -- RB - little backwater effect
35 10/20/08 -- -- 1 -- 3 -- 3 -- -- LB  
36 10/20/08 40.06863333 -75.5140833 1 N -- 4 -- -- -- LB

37 10/21/08 40.06866667 -75.51195 1 N 2 -- 4 -- 5 -- --
RB - 1 rootwad is living leaning tree, other is 
downed and at 180 angle

38 10/21/08 40.06838333 -75.5115333 2 N 2 -- 5 -- 4 -- --
LB - near tree island; rootwads are living 
trees

39 10/21/08 40.06826667 -75.5112 1 N 1 -- 2 -- 3 -- -- LB - Rootwad is living tree downed
40 10/21/08 -- -- 1 Y 1 -- 5 -- 1 -- -- RB
41 10/21/08 40.06863333 -75.50985 1 N -- 3 -- 4 -- -- Side channel on LB
42 10/21/08 40.06888333 -75.5088333 1 Y 1 -- 4 -- 2 -- --

Other Abbreviations:  LB-left bank (looking downstream); RB- right bank; US- upstream; DS- downstream; BKF-bankfull 

* Keypieces were not identified on jams in the middle or upper reach as the protocol used in the lower reach was unclear

Lowest Zone:  1- within wetted channel; 2- above water surface and within bankfull channel; 3- above bankfull 
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Appendix D 
 
 

Inventory of Large Woody Debris Jam Maps 
 
 

Valley Creek 
Chester County, PA 

 



VALLEY CREEK - MIDDLE REACH  
Large Woody Debris Jams 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
            Fall 2008 



VALLEY CREEK - LOWER REACH  
Large Woody Debris Jams 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data collected: 
            Fall 2008 
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