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INTRODUCTION 
 
 
 
 In April 1999, Wildlands Conservancy received a grant through the Pennsylvania 
Department of Environmental Protection’s Watershed Restoration and Assistance 
Program (WRAP) in the amount of $7,842.00 to implement a stream restoration project 
on Little Lehigh Creek.  The objectives of the project were to address non-point source 
pollution, provide bank stabilization, improve overall water quality, and restore lost 
habitat for fish and aquatic macro-invertebrates.  These objectives were achieved through 
the establishment of a riparian buffer and through the construction of in-stream habitat 
improvement and bank stabilization devices. 
 Little Lehigh Creek, a major tributary of the Lehigh River, has a drainage area of 
107.5 square miles.  The creek originates in Longswamp Township, Berks County, and 
flows 24 miles through Lower Macungie Township and the City of Allentown, Lehigh 
County, where it flows into the Lehigh River.  Pennsylvania Department of 
Environmental Protection’s Chapter 93, Water Quality Standards designates Little Lehigh 
Creek as a high-Quality Cold-Water Fishery.  It is listed as a high-priority stream on the 
Section 303(d) list of impaired streams.  The predominant land uses within the watershed 
are agricultural and residential development followed closely by commercial use and 
urban development.  Siltation is the main cause of impairment induced by these land 
uses. 
 The project work site is 800’ in length and is located on the property of Dr. 
Brendan O’Brien in Lower Macungie Township, Lehigh County.  The project is located 
directly upstream of a 2.08 mile stretch designated by Pennsylvania Fish and Boat 
Commission as “Delayed Harvest Artificial Lures Only”.  Dr. Brendan O’Brien has 
signed a landowner agreement, which has allowed Wildlands Conservancy to complete 
the stream restoration project.  He has also agreed to change his lawn maintenance 
practices to ensure the longevity and success of the devices. 
 During the riparian buffer phase of the project, a no-mow zone of 540 feet in 
length and 15 feet to 30 feet in width was created.  Within the zone 180 square yards of 
jute matting, turf grass seed, six pounds of wetland meadow mix with annual ryegrass 
and 240 native trees, shrubs and herbaceous plants were used to stabilize eroded stream 
banks and provide immediate habitat benefits to wildlife.  During the in-stream habitat 
restoration phase of the project, five in-stream devices were constructed from logs, oak 
lumber and stone to stabilize 132 linear feet of stream bank and provide naturalistic 
habitat for fish and aquatic macro-invertebrates. 
 This report explains each phase of the stream restoration project in chronological 
order.  These phases consist of pre-project data collection (aquatic survey and habitat 
assessment), in-stream habitat restoration and riparian buffer establishment.  Photographs 
are presented which illustrate the in-stream habitat restoration and riparian buffer phases 
of the project.  The project budget is also summarized.  Pre-project data sheets, standard 
drawings of in-stream devices and site drawings are included within Appendix A.  A 
press release is also attached. 



PRE-PROJECT DATA 
 
 
 
 Pre-project data consisting of a habitat assessment and aquatic survey were 
collected to aid in the development of an overall management strategy and to provide a 
comparison for evaluating the overall success of the stream restoration project.   
Pre-, during and post-project photographs were also used as a tool to compare pre- and 
post-project conditions. 
 
Aquatic Survey 
 
 On June 16, 1999 Lance Leonhardt, a licensed aquatic biologist completed an 
aquatic survey of the project site using a 100-1100 V DC backpack electrofishing unit, 
block nets and dip nets.  The aquatic survey was completed on Dr. O’Brien’s property, 
from the iron bridge downstream 150M (450ft.). 
 Brown trout, rainbow trout and other high water quality dependant species of fish 
were found in the sample.  The number of different species found in the sample was 11.  
The number of individuals found was 307 and ranged from 45mm to 410mm in length.  
Average weight of individuals ranged from 1.9g to 212.2g.  From the baseline data 
collected in the sample, percent composition by individuals and percent composition by 
weight were calculated.  Species collected in the sample were classified based upon 
habitat tolerance, water quality tolerance and feeding guild, respectively (Appendix A). 
A post-project aquatic survey is scheduled for June 2000 and will be used as a tool for 
evaluating the overall success of the stream restoration project.  It is anticipated that the 
results of the post-project survey will indicate an increase in the number of high water 
quality dependant species and an increase in species diversity (number of different 
species), species richness (number of individuals within each species) and total biomass 
(weight). 
 
Habitat Assessment 
 
 On September 21, 1998 Wildlands Conservancy staff completed a habitat 
assessment on a 900’ section encompassing the project site using a version of US EPA’s 
Rapid Bioassessment Protocols that had been modified by The Pennsylvania Fish and 
Boat Commission, Habitat Management Section.  In the assessment, a series of physical 
habitat-related parameters were evaluate4d and numerically scored to identify specific 
habitat-related limiting factors existing within the riparian zone and stream channel to 
determine which parameters would be addressed through the stream restoration project 
(Appendix A).  Depending upon the final numeric score, the reach would be classified as 
poor, marginal, sub optimal or optimal in regard to the quality and quantity of desirable 
fish and aquatic macro-invertebrate habitat.  The reach was assessed using a “glide/pool” 
type assessment form, meaning areas of low gradient and slow (less than I meter/secon) 
water velocities were most prevalent. 
 

 



 Results of the 1998 habitat assessment yielded a total score of 93/200, placing the 
reach in the category of “marginal” in regard to fish and aquatic macro-invertebrate 
habitat.  Major limiting factors impacting the reach appeared to be a lack of available 
cover, lack in pool variability, sediment deposition, lack of stream bank vegetation, bank 
instability and a lack of an established riparian buffer.  These parameters would be 
addressed through in-stream habitat restoration and riparian buffer establishment. 
 A post-project habitat assessment is scheduled for September 2000.  It is 
anticipated that the results of the post-project habitat assessment will yield an increase in 
total score, reflecting an improvement in the quality and quantity of desirable fish and 
macro-invertebrate habitat. 
 
 
 

IN-STREAM HABITAT RESTORATION 
 
 
 The in-stream phase of the restoration project was designed in cooperation 
between Wildlands Conservancy and The Pennsylvania Fish and Boat Commission 
Habitat Management Section, and implemented with the cooperation of several other 
participants (refer to list of participants).  This phase of the project addressed sources of 
non-point source pollution through the construction of several devices placed within the 
immediate stream channel.  These devices were designed from natural materials to 
achieve bank stabilization, while providing diverse and immediate habitat benefits for 
fish and aquatic macro-invertebrates.  The location, components, function and long term 
expectations of each device are individually explained.  For further illustration of each 
device, refer to the detailed standard drawings (Appendix A). 
The device descriptions are arranged chronologically in order of construction, which 
commenced at the 243’ mark of the Dr. Brendan O’Brien property along the left stream 
bank (facing downstream).  Refer to site drawing (Appendix A). 
 
Stacked Deflector 
 
 A stacked deflector (dimensions 11’x 18”) consisting of logs, oak lumber and 
stone was constructed to achieve several objectives.  Primarily, the stacked deflector 
would provide bank stability to 22 linear feet of eroded stream bank containing several 
large trees.  Prior to the project, the root systems of these trees had been exposed to high 
flows, posing an immediate threat of loss (Figure 2). 
 The stacked deflector should provide future stability to the stream bank by 
directing the flow of water away from the banks and toward the center of the stream 
channel.  This redirected flow should result in the scouring of a deeper, well-defined 
channel of slightly increased velocity.  As a result, fine sediment should be transported 
and should settle out along the same stream bank downstream of the device, where 
vegetative establishment should occur, ultimately narrowing the stream channel and 
improving fish and aquatic macro-invertebrate habitat. 
 This device (similar to all other devices within the reach) was constructed low 
relative to the stream banks to allow the movement of water over the device during high 



flow episodes, as would a floodplain.  The device is designed not to channel the force of 
high water.  With the movement of water over the device during high flow, fine sediment 
should settle among the stones within the interior of the device where it will ultimately 
vegetate, become stabilized and camouflage the device.  Since oak lumber was used as 
flooring within the device, it should provide immediate overhead cover for fish, as would 
an undercut bank.  With the placement of this device, reduction of non-point source 
pollution, stream narrowing and immediate habitat benefits for fish and macro-
invertebrates should result (Figure 1). 
 

 
Figure 1 – A stacked deflector with oak flooring provides overhead cover for fish and 
narrows the stream channel. 
 
 
Modified Bank Cribbing 
 
 As an alternative to using riprap, which offers little habitat value for fish, logs and 
oak lumber were utilized in the construction of modified bank cribbing.  In simple terms, 
bank cribbing is a type of device designed to imitate the natural type cover of an undercut 
bank while creating a stable surface to protect a stream bank from future erosion. 
 Beginning at the 265’ mark, modified bank cribbing was constructed to stabilize a 
length of severely eroded stream bank while offering overhead cover for fish (Figure 2).  
This cribbing (approximately 60 feet in length and 5 feet in width) was filled with stone 
and tapered into the bank with and approximate 3:1 grade (Figure 3).  A well-defined 
channel of slightly increased velocity should develop along the face of the cribbing, 
facilitating the transport of fine sediment off of the more desirable stream bottom 
substrate (cobble and gravel) improving macro-invertebrate habitat.  Similar to the 



stacked deflector discussed previously, the modified bank cribbing is expected to 
vegetate as fine sediment is deposited during high flows among the stones within the 
device. 

 
Figure 2 – Proposed site of modified bank cribbing.  Note the severely eroded stream 
bank and lack of in-stream habitat. 
 

Figure 3 – Construction of modified bank cribbing with oak flooring and stone. 

 
 
 
 



 
Figure 4 – Modified bank cribbing with seeded jute matting.  Jute matting minimizes 
future soil erosion and provides moisture retention essential to the development of newly 
planted seed. 
 

 
Figure 5 – Modified bank 



 
Figure 6 – Modified bank cribbing with seeded jute matting one month after 
construction.  A stable undercut bank has been established.  The grass will provide future 
stability to the stream banks during high flow. 
 
 
Upstream Single Logs 
 
 Another type of device used to provide naturalistic habitat for fish and aquatic 
macro-invertebrates is an upstream single log.  Tow upstream single logs were placed at 
the 360’ and 372’ marks and secured to the stream banks using stone.  These logs were 
situated at an upstream angle (approximately 30 degrees relative to bank) and tilted to 
allow the tips of the logs to rest on stream bottom.  Since water typically falls off of 
objects at a 90-degree angle, placement of logs in this fashion should direct flow away 
from the stream bank and toward the center of the stream channel, as would a deflector.  
By doing this, both logs stabilized approximately 30 linear feet of stream bank.  In 
addition to deflecting water, these devices should offer additional cover by scouring a 
pool in the vicinity of the log and mimicking natural woody habitat (Figure 7). 
 
 
 
 
 
 
 
 
 



 
Figure 7 – Placement of upstream single logs deflects water from an eroded stream bank 
and provides naturalistic woody habitat for fish and aquatic macro-invertebrates.  A scour 
pool will develop around the tips of the logs, offering overhead cover for fish. 
 
 
Multi-Log Deflector 
 
 A multi-log deflector, consisting of two logs and stone, was constructed at the 
507’ mark to address an eroded length of bank in which a large tree was threatened.  In 
the construction of this device, two logs were crossed and pinned to one another using 2’ 
re-bar (reinforcement rod) and secured in the stream banks using stone.  The upper most 
(top) log was angled upstream (similar angle as upstream single logs) and tilted 
downward from the stream bank to the tip of the log.  This device should function similar 
to an upstream log in directing the flow of water away from the stream bank (and 
threatened tree) and toward the center of the stream channel.  This device stabilized 
approximately 20 linear feet of stream bank and should also provide fish habitat by 
imitating natural woody debris (Figure 8). 
 
 
 
 
 
 
 
 
 
 



 
Figure 8 – Placement of a multi-log deflector directs water away from a severely eroded 
stream bank and imitates the woody habitat that was previously lacking in this section of 
the Little Lehigh Creek. 
 

 
Figure 9– Stone was used to stabilize this eroded area adjacent to the multi-log deflector.   
The area was contributing silt to the stream and was negatively impacting aquatic habitat. 



RIPARIAN BUFFER ESTABLISHMENT 
 
 The riparian planting phase of the restoration project was planned by Wildlands 
Conservancy staff and Eagle Scout Tom Hays, and was implemented with the 
cooperation of several other participants (refer to list of project participants). 
In this phase of the project, non-point sources of pollution were addressed through the 
establishment of a no-mow zone of approximately 540’ in length and varying from 15’ to 
30’ in width.  A total of 240 native trees, shrubs and herbaceous plants were planted 
within this no-mow zone (Figure 10, Appendix A).  Six pounds of wetland meadow and 
turf grass seed were also planted in specific areas of the no-mow zone.  The entire seeded 
area was stabilized using 180 square yards of biodegradable jute matting (woven from 
coconut fiber) to minimize surface erosion while providing moisture retention for the 
newly planted seed (Figures 4-7). 
 The addition of the native vegetation within the no-mow zone should not only 
stabilize the stream banks, but should provide shade to the reach.  This should not only 
improve fish and aquatic macro-invertebrate habitat within the stream, but should provide 
habitat for wildlife as well. 

 
Figure 10 – A total of 39 dedicated volunteers assisted in the planting of 240 native  
trees, shrubs and herbaceous material.  Vegetation along stream banks minimizes soil 
erosion and provides shade to the stream, maintaining the cool stream temperatures 
essential to fish and aquatic insects.  Stream bank vegetation also serves as a buffer, 
offering habitat for wildlife and protecting the stream from the negative impacts of land 
uses such as agriculture and development. 
 
 
 



CONCLUSION 
 
 In April 1999, Wildlands Conservancy received a grant through the Pennsylvania 
Department of Environmental Protection’s Watershed Restoration and Assistance 
Program (WRAP) to implement a stream restoration project.  The project site was an 
800’ section on the Little Lehigh Creek located on the property of Dr. Brendan O’Brien 
in Lower Macungie Township, Lehigh County. 
 Wildlands Conservancy staff planned and implemented the Little Lehigh Stream 
Restoration Project with permitting and technical assistance from the Pennsylvania Fish 
and Boat Commission Habitat Management Section. Also assisting in the implementation 
of the stream restoration project were 39 volunteers from 14 local organizations and the 
general public.  The objectives of the project were to address non-point source pollution, 
stabilize eroded stream banks, improve overall water quality, and restore lost habitat for 
fish and aquatic macro-inverebrates.  These objectives were achieved through the 
establishment of a riparian buffer and through the construction of in-stream habitat 
improvement and bank stabilization devices. 
 As part of the riparian buffer establishment phase of the project, a no-mow zone 
of 540 feet in length and 15 feet to 30 feet in width was created.  Within the zone 180 
square yards of jute matting, turf grass seed, six pounds of wetland meadow mix with 
annual ryegrass and 240 native trees, shrubs and herbaceous plants were used to stabilize 
eroded stream banks and provide immediate habitat benefits to wildlife.  During the in-
stream habitat restoration phase of the project, five in-stream devices were constructed 
from logs, oak lumber and stone to stabilize 132 linear feet of stream bank and provide 
naturalistic habitat for fish and aquatic macro-invertebrates. 
 The Little Lehigh Stream Restoration Project will serve as a demonstration site 
for future stream restoration projects, educating resource professionals, local and state 
government and the general public.  It is anticipated that the results of the post project 
habitat assessment and aquatic survey will show improvements in the quality and 
quantity of desirable fish and aquatic macro-invertebrate habitat, and an increase in 
species diversity and abundance.  These improvements will have positive impacts not 
only on the Little Lehigh Creek, but on the Lehigh River as well. 
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