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1.0 Introduction 

As a preliminary step in determining and implementing a long-term stream 

management plan for Aliens Creek, the Town of Penfield has conducted an initial 

geomorphic assessment of existing conditions in and along the Aliens Creek corridor on 

September 22 and 23, 2009. The portion of Aliens Creek included in this assessment 

extends from the Penfield/Brighton Town line downstream to the confluence with 

Irondequoit Creek. The purpose of this initial effort is to perform a visual assessment of 

existing stream conditions, and to identify problematic areas where excessive channel 

destabilization and streambank erosion are evidenced. This assessment will also 

provide insight to the connectivity of impaired sites to each other, as well as evaluate 

the impact of impaired channel form and function upon areas of the stream where bank 

erosion and channel destabilization are occurring. 

Generally speaking, the function of a stream system is governed by watershed 

hydrology, geology, and channel hydraulics. It is important to understand that, in the 

simplest of terms, the ability of a stream to exist in a "stable" condition is based upon a 

balance between the amount of water (a function of watershed hydrology) and sediment 

available to be moved by the stream and the capability of the stream (dependant upon 

channel hydraulics) to do so. Because this balance is continually moving toward a state 

of equilibrium (or otherwise said to be existing in a state of "dynamic equilibrium") 

between transport load and transport capability, a shift or change to one side of the 

balance initiates a response in the other in an attempt to reestablish the desired 

equilibrium. For example, because transport capability is a function of the physical 

shape of the channel, an increase in the amount of water to be moved by the stream will 

initiate a response in which the physical shape of the channel will change in order to · 

reestablish the load-transport balance. These changes in physical channel shape are 

usually achieved in the form of streambank and channel erosion, formation of 



substantial areas of sediment deposition, and changes in channel pattern (channel 

straightening and incision and/or increased sinuosity). 

Historically, significant changes in the tandscape have occurred within the Aliens 

Creek watershed, as woodlands were first converted to agriculture. More recently, the 

effects of residential and commercial development, roadways and highways, etc. have 

further altered the hydrology of the Aliens Creek watershed by adding impervious 

surfaces, reducing the amount of water infiltrated into the groundwater aquifer. This has 

led to an increase in the magnitude and intensity of stormwater runoff to the stream 

channel and changes in the flow regime of the stream. Additionally, changes to the 

physical shape of the stream channel associated with floodplain development {chiefly in 

the form of bank revetments, floodwalls, and other manmade features) have altered the 

sediment transport capability of the stream and have resulted in the development of 

areas of excessive sediment deposition and bank erosion at multiple locations along the 

course of the stream channel. 

Changes in climate patterns in the recent past have also had an impact upon the 

condition of the stream corridor. Sources indicate an increase in the frequency of 

higher-intensity storms in the recent past when compared to historic data. Over the 

past 50 years, annual average precipitation across western New York has increased by 

more than 15%. Likewise during the same time period, the magnitude of very heavy 

precipitation events (defined as the heaviest 1% of all events in a given year) has 

increased on average by 67%. The combined impact of increased precipitation 

amounts and greater frequency and intensity of heavy precipitation events has resulted 

in an increase in the occurrence and magnitude of flood events along Aliens Creek. A 

review of all available streamflow data (years 1960 - 2009) collected at the USGS gage 

located at Aliens Creek {#04232050) reflects these increases. Over the first half of the 

period of record (1960 -1985), peak annual discharge (which reflects the magnitude of 

the largest flood event for each year of record) exceeded the 801
h percentile for 
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discharge on three occasions. Since 1985, peak annual discharge has exceeded the 

801
h percentile for discharge seven times, including six times in the past eleven years . 

Because peak annual floods exceeding the 801
h percentile represent the greatest 20% 

of all peak annual floods on record, the increase in magnitude and frequency of these 

floods recently has undoubtedly contributed to an increase in bank erosion and channel 

destabilization, especially when coupled with the more direct and immediate human 

impacts to the stream channel described throughout this report. 
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Figure 1. Peak annual streamflows - period 1960 thru 2009 reflecting an increase in the frequency of 
floods within the highest 20% of all flood events. 
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2.0 Condition of the Stream Corridor 

The primary issue leading to and perpetuating impaired channel morphology 

along the assessed portion of Aliens Creek is substantial imbalance of the sediment 

transport regime. In order to maintain stable form and performance, the stream channel 

must mobilize and transport bed and bank material (sediment) during high flow events 

without excessively scouring or eroding (degrading) and/or excessively depositing 

sediment (aggrading) along the course of the channel. This stable channel form is said 

to be achieved when the processes of sediment mobilization, sediment transport, and 

sediment deposition are in dynamic equilibrium. Throughout the assessed portion of 

Aliens Creek, evidence of excessive channel aggrading, degrading, and bank erosion is 

widespread, a clear indication that this equilibrium is not being achieved. These areas 

of impaired channel morphology are representative of reoccurring issues found 

throughout the length of the Aliens Creek system. In several instances, actively 

degrading reaches of the stream scour the stream bed and banks, generating excess 

sediment material to be transported by the channel. Continued scour and down cutting 

of the streambed in these areas further disconnects the channel from its floodplain, 

increasing channel incision and entrenchment (both measures of downcutting and 

lateral confinement of the channel), elevating flood energy and associated erosive force 

of the flow, exacerbating the degree of bed and bank erosion with each subsequent 

flood event. Man-made features aimed at protecting streamside property from erosion 

are commonplace in many locations along Aliens Creek in the form of various types of 

bank revetments (rip rap, concrete and timber floodwalls, gabion baskets, etc.). These 

features perpetuate the disconnection of the active channel from its floodplain, 

increasing flow energy by confining flood waters and increasing channel and 

streambank erosion, especially in unprotected areas immediately downstream of the 

armored banks. Additional sediment material generated from these erosional areas 

overburdens the sediment transport capability of the channel through adjacent 

downstream reaches of the stream. In these downstream areas of the stream where 
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flow energy (and hence, sediment transport capability) is reduced (often by the sudden 

availability of ample floodplain access), the excess sediment load is deposited. 

Development and growth of these depositional areas initiates continual changes 

to channel morphology, all of which lead to subsequent stream impairments further 

downstream, producing a "snowball effect" of self-perpetuating channel destabilization. 

Reduction of bed slope and development of transverse and mid-channel gravel bars 

(indicative of an overburdened sediment transport regime) in aggrading areas is 

commonplace along the assessed portion of Aliens Creek. These deviations from the 

stable channel form lead to lateral migration of the channel toward one or the other 

stream bank, resulting in accelerated erosion of the affected stream bed and bank 

immediately downstream of the depositional feature. Rapid erosion of streambanks 

leads to delivery of fallen streamside trees and other large woody debris to the channel, 

further redirecting or obstructing streamflow. Generation of excess sediment load from 

these erosional areas again overburdens the sediment transport capability of the 

channel, and continued loss of stable channel form and function through adjacent 

downstream stream reaches progresses as the process of sediment deposition, 

transverse bar development and bank erosion continually repeats. 
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3.0 Prognosis 

If left unaddressed, the ongoing destabilization of the Aliens Creek channel will 

continue. Because the channel has in many locations become disconnected from its 

floodplain (through down cutting of the streambed and/or the presence of manmade 

lateral floodplain obstructions), the stream channel will continue to be unable to 

efficiently manage high flow events without continually impacting channel form, 

especially downstream of reaches where floodplain access is most limited. These 

changes in channel form will result in continued erosion of streambanks and 

development of areas of excessive streambed scour and deposition. Likewise, 

excessive deposition of these eroded bed and bank materials through various portions 

of the channel will lead to more frequent and intense flooding in these areas, as 

continued sediment deposition continually reduces flood capacity of the channel. This 

process will also lead to continued streambank erosion as the channel continues to 

widen in an attempt to reestablish adequate bankfull flood capacity. These eroded bank 

materials will deposit somewhere else downstream, negatively affecting channel form 

and function in that area. Consequentially if left unaddressed, the condition of the 

stream corridor will lead to continued flooding, bank erosion, and streamside property 

loss. These processes likely will eventually lead to recurring damages to existing "flood 

control" measures employed by landowners along the creek, incurring associated 

maintenance costs to prolong their upkeep. Additionally, continued destabilization of 

Aliens Creek will continue to result in a decline in the quantity and quality of instream 

habitats and populations of fish and other aquatic organisms, directly impacting the 

quality of the recreational fishery provided by this stream. 
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4.0 Potential Solutions and Approach 

When considering approaches targeted at resolving the stream stability issues 

that affect Aliens Creek, it is important to keep the primary issue in mind. In every 

instance, management practices that address the source of the issue, in this case 

imbalance of the sediment transport regime and frequent occurrence of overly 

aggrading and degrading stream reaches, will not only provide the highest level of 

benefit to the overall stream system, but will also represent the most self-sustaining and 

potentially longest-lived solution. However in many cases, management strategies that 

most effectively address sediment transport problems are oftentimes larger in scale 

(and cost) than other more traditional methods of stream management because they 

are best implemented at a system-wide scale (oftentimes in an incremental, phased 

approach driven by factors such as site prioritization, funding availability, etc.), and 

incorporate methodologies that focus heavily upon the reestablishment of stable, natural 

stream features such as stable channel cross-section, slope, pattern (sinuosity), and 

maximized floodplain access. Restoration of stable channel form translates to a reduced 

degree of bank erosion and channel aggrading/degrading, allowing the stream to more 

closely achieve dynamic equilibrium without affecting wide-scale changes in channel 

form. In the case of the Aliens Creek system, implementation of such an approach is 

met with some logistical challenges. Due to the degree of excessive bed degradation in 

some reaches, the channel elevation has continually lowered in many places until the 

existing streambed now consists of bedrock. Although technologies do exist far 

installing instream structures aimed at maintaining stable channel form and 

.reestablishing stable channel slopes and elevations in areas with bedrock substrates, 

these processes are somewhat time-consuming and bear some additional cost when 

compared to more traditional approaches. In several areas along the stream, the 

channel is tight against a steep valley wall, sometimes minimizing the opportunity to 

significantly expand floodplain access in these instances. The extent of human 

activities in the floodplain and stream channel adjacent to some residential properties 
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(in the form of bank revetments, gardens, decks and patios, etc.) may make 

reestablishment of stable or even functional stream channel and floodplain 

configurations in these areas troublesome from a political perspective. Just the same, 

the results of this initial geomorphic assessment indicate that in every instance, 

sustainable solutions do exist to effectively restore stable channel form and function to 

those impaired areas along the assessed length of Aliens Creek that contribute most 

significantly to continued destabilization of the stream system and represent those 

areas of greatest concern to landowner interests (bank erosion, etc.). Suitable 

restoration strategies are outlined in subsequent portions of this report discussing 

conditions at each of the impaired stream sites identified during the initial geomorphic 

assessment. 

As already indicated, the most sustainable long-term solutions to reducing and 

eliminating bank erosion and channel destabilization along Aliens Creek will focus on 

restoring the necessary balance between stable channel form, adequate floodplain 

access, and sediment transport competency. Stable channel form will be determined 

through survey of an appropriate reference reach. A reference reach is a stable, 

functioning channel existing in a watershed setting similar to that of the study reach 

(Aliens Creek) that exhibits effective sediment transport without evidence of excessive 

bank erosion, aggrading or degrading. By measuring the physical characteristics of the 

reference reach channel, design criteria can be developed that will direct the restoration 

plan for Aliens Creek. In general terms, by adjusting the physical character of Aliens 

Creek to mimic that of the reference reach (principally in terms of the relationships 

between channel cross-section geometry and other physical aspects of the channel 

configuration) the restored channel will perform as the reference reach performs, 

effectively transporting flood waters and sediment without affecting significant changes 

to channel form (such as bed and bank erosion, excessive deposition, etc.). 
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Application of reference reach-based design data will provide the most effective 

and sound basis for implementing a solution at each impaired site along the stream. 

While the opportunity to return the stream corridor to a pristine state is limited, the 

reference reach approach is still applicable because it sets the groundwork for 

determining the fundamental dimensions of the channel configuration that must be 

achieved with any restoration/stabilization effort in order to correct the current condition 

of the channel and ensure long-term elimination of channel instability issues. This 

approach provides the greatest assurance for long-term performance while still 

maintaining the natural configuration of the stream corridor, not only eliminating the risk 

of continued bank erosion and channel destabilization but also protecting and 

enhancing the habitats and fishery resources associated with the stream. 

One important component of restoring stable channel performance will be the 

reestablishment of appropriate cross-section geometry and streambed stope. This will 

ensure that the channel maintains the hydraulics necessary to transport flood waters 

and sediment without altering the physical form of the channel. This approach is 

compatible with the reestablishment of adequate floodplain access through portions of 

the existing channel where the streambed has been significantly scoured. Strategies 

that might be applied in reestablishing stable channel cross-section geometry and 

adequate floodplain connectivity include raising the existing streambed elevation 

through installation of one or more instream rock structures, re-grading of streambanks 

to lower the floodplain elevation, or a combination of both. Additional actions aimed at 

enhancing floodplain function might include removal of lateral floodplain obstructions 

(including existing bank revetments) and establishment of a floodplain easement and 

revegetation of these areas to promote energy dissipation and enhanced bank stability 

during floods. 
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Existing channel has downcut . 
resulting in limited floodplain 
access and increased flood 
velocity, leading to excessive 
erosion of streambed and 
banks further downstream. 

Preliminary Geomorphic Assessment of Aliens Creek 

Restored channel has been widened and the 
streambed elevation raised to mimic stable 
reference reach cross-section geometry. Existing 
banks have been re-graded to establish good 
connectivity between channel and floodplain . 
Restored channel has appropnate flood capacity. 
but because of restored floodplain access maintains 
lower flood velocity and causes no erosion of 
streambed or banks further downstream. 

Figure 2. Common approach to re-establishing stable cross-section geometry and floodplain access to 

incised channels. 

lnstream rock structures such as vanes and weirs are useful in maintaining 

streambed elevations by providing grade control, and reduce bank erosion by diverting 

the channel thalweg away from the stream bank. Installation of one or more of these 

types of structures in sequence can be used to maintain the restored channel 

configuration in locations where such work is deemed preferential, or can be utilized to 

regulate sediment transport and reduce bank erosion in areas where reconfiguration of 

channel dimensions is not warranted or preferred. Typical details describing each type 

of structure are included as Appendix A to this report. 
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5.0 Use of This Report in Formulating a Stream Management Plan 

During the course of the field geomorphic assessment, several locations along 

the stream channel were identified as exhibiting impaired channel morphology. These 

locations were logged as impaired "sites" based upon the degree of deviation from the 

stable channel form or the extent to which each site contributed to the destabilization of 

downstream stream reaches. The body of this report consists of a series of narratives 

describing existing conditions, impacts, and potential remediation strategies at each of 

these sites. Evaluation of each site, within the context of the overall stream system as a 

whole, not only allows the reader to understand the localized impacts to the stream at 

each site or area of interest along the stream, but the connectivity of these impaired 

sites to each other and the cumulative impact of multiple sites upon stability of the 

overall stream system becomes more clear. In this manner, this report not only clearly 

defines those areas where impaired channel morphology exists, but also describes the 

impacts each site has upon successive downstream reaches. This information is critical 

in determining the potential success of various remediation strategies that might be 

implemented at any of the identified impaired sites. 
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6.0 Establishment and Prioritization of Goals and Objectives 

Using the information contained in this report, the Town can move fotward with 

development of a stream management/stabilization plan that integrates an 

understanding of the problems areas and the issues affecting each with a prioritized list 

of goals and objectives to be achieved by the plan. The best results will be achieved if 

the stream management plan is approached at the watershed or systemic scale, 

addressing issue areas that have the most significant impact on adjacent downstream 

areas. Doing so will require the establishment of a broader-based entity (such as a 

multi-municipality stormwater coalition) or collaborative partnership between 

neighboring municipalities contained within the watershed to identify and implement 

measures that improve the health of the stream, and its contributing watershed. 

Looking beyond political boundaries and thinking in terms of watershed boundaries 

greatly promotes the ability to develop and implementing actions within the watershed 

that provide benefits for all. It is probable that being located at the bottom end of the 

watershed, the condition of the portion of Aliens Creek flowing through the Town of 

Penfield is in particular disarray because it is being influenced in part by the cumulative 

impact of all the issues that are going on upstream throughout the watershed, many of 

which are outside of the political bounds of the Town of Penfield. 

Development of a stream management/stabilization plan relies heavily upon the 

ability of the Town and other vested stakeholders to prioritize goals and objectives to be 

achieved through implementation of the plan. This process should include local 

government, regulatory agencies, local landowners, and other organizations with a 

vested interest in the plan. Because prioritization of goals will often differ between 

stakeholders, reaching a consensus that identifies and prioritizes goals and objectives 

of the stream management plan that are amenable to all parties is paramount. This 

process will allow the Town to identify and address regulatory, political, and technical 
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concerns related to the plan up front, providing many benefits down the road, such as 

streamlining of the permitting process. 

Once goals and objectives are established, evaluation of impaired sites and 

recommendations discussed in this report will provide guidance for selecting 

remediation strategies compatible with the goals and objectives. Based upon prior 

conversations with the Town of Penfield, resolution of the flooding and bank erosion 

issues along residential properties adjacent to the stream is a very high priority. In this 

case, those impaired sites identified as having the greatest impact upon channel 

stability in these areas would be targeted for remediation. 

Because the primary issue affecting Aliens Creek (an imbalanced sediment 

transport regime) is a systemic problem perpetuated by continual reoccurrence of 

channel destabilization from upstream to adjacent downstream reaches, it is important 

when prioritizing restoration objectives to consider the impact of upstream channel 

impairment upon the success of remediation measures to be implemented further 

downstream. To ensure long-term success, remediation strategies must be aimed 

toward regulating sediment transport through impaired portions of the channel. The 

most successful remediation strategies are those which, to the degree possible, 

improve the channel form so that it adequately matches effective channel function by 

balancing transport of the sediment load (namely through reducing streambed/ 

streambank erosion and increasing floodplain connectivity). But if implemented without 

due consideration of upstream processes affecting channel performance through the 

restoration site, these strategies may be somewhat less successful. Regulation of 

excessive streambed and bank erosion, primarily in areas where the channel lacks 

floodplain access due to lateral confinement or downcutting must be coupled with 

increases in sediment transport capability in areas where excessive aggrading of 

sediment occurs. Through the restoration of this equilibrium between channel form and 

function channel stability is achieved, because the stream is capable of transporting 
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flood waters and sediment without eroding stream banks or aggrading/degrading of the 

streambed. Because of the systemic nature of the problem, implementation of 

remediation strategies that allow the stream to more closely achieve the equilibrium 

between stable channel form and function in one targeted area will reap benefits further 

downstream by reducing the impact of the stabilized site upon downstream channel 

morphology. For this reason, the Town may consider placing some priority on the 

relative location of targeted restoration sites to each other (progressing in an upstream 

to downstream fashion, for instance) in order to achieve maximum benefit of upstream 

impacts upon downstream impaired reaches. In some cases, successful restoration of 

stable channel form and function at upstream impaired sites could significantly reduce 

the degree of work required later to stabilize downstream impaired areas when 

compared to restoring these downstream areas on their own. 

Reducing the impact of developed areas of the watershed upon stream 

performance is another avenue by which erosion and channel destabilization problems 

along Aliens Creek can be minimized. Existing stormwater management features, such 

as detention basins, retention ponds, etc. can be retrofitted to increase infiltration and 

reduce stormwater runoff to the Creek. This approach not only works to better 

attenuate the high volume of stormwater runoff entering the stream during storm events 

(which tends to exacerbate bed and bank erosion problems), but also provides the 

ecological benefits of recharging the groundwater aquifer (resulting in more available 

streamflow during dryer, low-flow periods of the year) and also reduces the temperature 

of stormwater discharged to the Creek (an important consideration in maintaining the 

character of a cold-water fishery like Aliens Creek). Even smaller-scale efforts, such as 

retrofitting existing storm gutter and storm drain systems, and creating bio-retention 

swales and rain gardens in areas with high runoff rates can have a positive effect upon 

increasing infiltration and groundwater recharge, reducing the impact of the watershed's 

existing stormwater infrastructure upon the stability of Aliens Creek. The stream 

management plan should include goals targeted toward reviewing existing stormwater 
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infrastructure and the identification of stormwater retrofit and enhancement 

opportunities, including public outreach, education, and support. The Town may find 

that many of the best opportunities lie with private landowners within the watershed, so 

coordinating these efforts with local residents and industry may be important. 

Development of a stream management plan also provides a mechanism by 

which local government can regulate future development in the watershed to meet the 

goals of the plan. Stormwater management objectives associated with future 

development should be targeted towards improving infiltration and groundwater 

recharge and reducing runoff to the stream. 
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7.0 Next Steps 

In this initial phase of work aimed at providing sustainable, long-term, and self

maintaining solutions to the erosion and flooding problems along Aliens Creek, the 

Town of Penfield has been provided with an assessment of existing conditions along the 

stream. This assessment has identified multiple "problem areas" along the course of 

the stream that warrant attention. The Town has also been provided with the blueprint 

for developing a stream management plan targeted at prioritizing goals, selecting a 

strategy for remediating problem areas, and establishing a systematic approach to 

reducing the effects of erosion and flooding along the stream. The next step in the 

process is for the Town to establish a management plan that establishes guidelines for 

the application of restoration/stabilization measures to be implemented along Aliens 

Creek. 

Once a site or multiple sites have been selected for restoration or stabilization, 

the following steps will need to be taken: 

7.1 Reference Reach Survey 

Once priority sites are selected, or the initial assessment is expanded to include 

areas outside of Penfield (such as one supported by a multi-municipal watershed 

committee, etc.), a reference reach must be identified and surveyed. A reference reach 

can be defined as a stable channel reach (meaning that it can maintain its form through 

multiple flood events without significant changes through erosion or deposition of 

sediments, erosion of streambanks, etc.) located within the same physiological region 

as Aliens Creek. The reference reach must be located in an area with similar land 

forms, geology, climate, hydrology, and land use as Aliens Creek in order to be a 

suitable reference site. In fact, the reference reach can be located at a stable reach of 

Aliens Creek. When compared with a survey of the impaired reach, survey data derived 

from the reference reach is used to assess departure of the targeted impaired stream 
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site from the stable geomorphic form, and also to inform design criteria used to 

prescribe stabilization or restoration treatments to the impaired areas along Aliens 

Creek. In the simplest of terms, a reference reach is used to identify the physical 

characteristics (slope, sinuosity, cross-section geometry, bed feature spacing, substrate 

materials, etc.) of a stable stream that can then be emulated at Aliens Creek to 

reproduce the stable function of the reference reach. This information is then coupled 

with appropriate engineering to address considerations such as sediment transport 

competency (a particular point of interest in the stabilization of Aliens Creek), channel 

hydraulics, and anticipated impacts to portions of the stream immediately upstream and 

downstream of the restored or stabilized reach. Because the ultimate goal is to 

implement stabilization or restoration projects that are sustainable, self-maintaining, and 

produce no negative impacts to adjacent stream reaches, design data must be 

developed on a site-by-site basis, informed by applicable reference reach data and 

supported by sufficient engineering to ensure that the prescribed restorative alterations 

to the stream channel will result in a stable, properly functioning stream with no 

deleterious effects upon the site or adjacent stream reaches. 

Because stream channel type is consistent through most, if not all, of the 

assessed portion of Aliens Creek flowing through the Town of Penfield, one reference 

reach will provide adequate background information applicable to all of the impaired 

sites along Aliens Creek to be stabilized or restored. 

7.2 Selection of a Stabilization/Restoration Strategy 

For most impaired sites, there may be more than one productive way to stabilize 

or restore the site. Typically speaking, the best way to restore or stabilize a site in a 

fashion that provides the greatest improvement to channel performance (i.e., reduction 

in flooding and stream bank/streambed erosion, or excessive sediment deposition) is 

based upon an understanding of existing channel function at each site (as described in 
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the Site Descriptions included with this report) and the deviation from stable channel 

function (as determined through evaluation of the stable reference reach).Proposed 

restoration/stabilization measures must also conform to the goals and objectives 

identified in the stream management plan. 

7.3 Site Design and Construction 

As alluded to briefly above, it is very important that the restoration/stabilization 

design is based upon stable reference reach data and supported by sound engineering 

to ensure proper long-term function and maximize benefit. This requires survey of both 

the project site and a suitable reference reach. Each stream reach to be restored or 

stabilized must be assessed and designed on a site-by-site basis, as channel form and 

coinciding performance is heavily influenced not only be conditions at the site, but also 

by the site-specific condition of adjacent reaches immediately downstream, and 

especially, upstream of the targeted reach. Because of the specificity of conditions at 

(and affecting) each site, improperly designed and/or constructed solutions can actually 

have an adverse effect, and negatively impact stream conditions, especially further 

downstream. It is strongly advised that the assessment and design of stream 

restoration/stabilization projects be conducted by someone familiar with the principles of 

fluvial geomorphology, sediment transport, stream ecology, and natural channel 

processes. Projects designed with all of these considerations in mind will produce 

projects that provide the greatest benefits to the stream system, to the residents who 

own property along the stream, and all those who utilize the stream for recreation. 

Generally speaking, channel restoration design will consist of applying the. 

dimensionless ratios describing various physical characteristics of the reference reach 

to the design reach. Design criteria for channel width, depth, slope, frequency of bed 

features (riffles, pools, etc.) sinuosity, entrenchment, etc., are scaled from the reference 

reach based upon the drainage area of the design site. Design of the restored channel 
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will include prescribing a stable channel configuration along with necessary instream 

structures intended to maintain the stable form, especially in the short-term until 

resorting of bed materials helps to stabilize streambed elevations, and until streamside 

vegetation can become established. 

Design of channel stabilization measures can take on many different forms, but 

all are intended to reduce the erosive tendencies of the stream. This may be achieved 

by such means as increasing floodplain connectivity, reducing channel incision and 

entrenchment by raising bed elevations, enhancing streamside vegetation (often 

through the installation of bio-engineered streambank treatments). Stabilization may 

also include installing rock structures along the bank to reduce near-bank stress and 

maintain the channel thalweg away from the eroding bank areas. Oftentimes, the best 

approach to remediating channel erosion issues is to implement a solution that 

combines aspects of both channel restoration and channel/streambank stabilization. 

Once the preferred approach has been designed for a given site, the applicable 

permits required can be applied for and obtained. Most activities recommended in this 

report require authorization from NYSDEC and the U.S. Army Corps of Engineers. 

7.4 Post-Construction Monitoring 

After a project is completed, it is important to monitor both the physical form and 

the performance of the restored/stabilized reach. Because the solutions are intended to 

perform in concert with the natural processes of the channel (specifically through flood 

events), it is inevitable that changes to the channel will occur. This is especially true 

following the first few flood events that the project is exposed to following construction. 

It is during these first few flood events over the short-term period following construction 

that the stream is adjusting to the changes imposed upon it by the restoration/ 

stabilization design. It is important not only to determine if the project is working as 

intended, but to determine if conditions are trending toward a successful result, or are 
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they trending toward some undesirable result, either at the site or somewhere upstream 

or downstream. Post-construction monitoring of stream restoration and stabilization 

projects is typically required as a condition of U.S. Army Corps of Engineers and 

NYSDEC permits. 
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Site ID- Aliens Site #1 (WP #3 to WP #4) 

Site Observations: 

This impaired site, approximately 200 feet in length, consists of an eroding left bank and 
excessive scour hole associated with a tortuous left-to-right downstream meander. The 
banks are poorly vegetated, resulting in a high to very high erosion potential at this 
location. Bank erosion is due to the combined processes of high shear stress upon the 
left bank during high flows (due to the near goo thalweg-to-bank angle) and continued 
erosion of the left bank toe in association with continued deepen ing of the scour hole. 
Excess bank material scoured from this location is being deposited in the channel just 
downstream, leading to disruption of stable channel cross-section geometry and 
causing lateral migration of the channel toward the left bank. These in turn are causing 
the channel to be destabilized further downstream in the vicinity of Aliens Site #2 (WP 
#5- WP #6) and beyond . 

Remediation Strategies: 

Given the existing condition of the channel and stream banks, full restoration of this site 
to a stable channel form would require substantial channel relocation work. Because 
the overall impact of this site upon the overall stream system is fairly minimal, 
appropriate measures to address the bank erosion issue should include some 
combination of the following measures: grading of the left bank to create a bankfull 
bench and reduce bank slope; grading of the right bank to reduce channel 
entrenchment and improve floodplain connection; installation of one or more "J-hook" 
structures along the left bank to reduce near-bank stress, eliminate pool scour and 
restore stable pool depth; and bioengineered toe and bank protection (with plantings). 
Treatments aimed at addressing channel stabi lity issues ("J-hooks", floodplain 
enhancement, etc.) will provide a longer-lived and more self-sustainable fix to the 

1288.001/1.11 A-1 Barton & Loguidice, P. C. 



Town of Penfield Preliminary Geomorphic Assessment of Aliens Creek 

problem than those aimed solely at protecting the eroding streambank (bioengineered 
bank treatment, for example}. Channel stabilization should be extended approximately 
100 feet downstream of the site to eliminate the existing aggraded condition. Gravel 
features formed here by deposition of bed and bank sediment eroded from Site #1 have 
destabilized channel morphology and contribute to more erosion issues further 
downstream. 

Recommendations: 

1. Combined grading of right and left streambanks, installation of j-hooks, and 
installation of bioengineered bank treatments, etc. Removal of aggraded gravel 
downstream. 

2. Bank grading and bioengineered toe and bank stabilization. 
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Site 10 - Aliens Site #2 (WP #5 to WP #6) 

Site Observations: 

This impaired site, approximately 150 feet in length, is directly impacted by the 
presence of a transverse gravel bar at the upstream end forcing the thalweg directly 
against the left bank. The formerly eroded left bank has been hardened with riprap, and 
vegetation has started to become established. With the exception of a substantial 
landslide present at the upstream end of the site (extending from the stream channel up 
to the top of left bank, a height of -35 feet), this formerly disturbed bank is re-stabilizing. 
Active bank erosion has been eliminated by armoring of the bank toe . However, 
extensive scouring of the streambed has occurred along the riprap, and appears to be 
ongoing. Bed material generated from this scour hole is being deposited immediately 
downstream, reducing the cross-sectional area of the channel and leading to impaired 
channel morphology further downstream in the vicinity of the armored stream banks 
associated with Aliens Site #3 (WP #7- WP #9) and beyond. 

Remediation Strategies: 

From a channel stability perspective, the impact of this site upon the stable channel 
form and performance of Aliens Creek is minimal. However, this site does contribute to 
continued impairment further downstream. Impairment of this site is a direct result of 
the presence of a transverse gravel bar located at the upstream end (WP #5). In turn, 
formation of this transverse bar is due to the generation of excess sediment material 
eroded from the streambed and banks at Site #1. Any long-term successful remediation 
of this site will need to include stabilization of this additional sediment source, coupled 
with removal of the existing transverse gravel bar. For this reason, remediation of th is 
site is highly dependent upon stabilization of streambed and banks at Site #1, and 
consideration should be given to addressing both sites simultaneously when proceeding 
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forward with a restoration/stabilization plan for this portion of Aliens Creek. Installation 
of a single cross vane or "J-hook" instream structure will stabilize bed elevation through 
this site, provide additional protection against bank erosion and bed scour against the 
bank toe, and prevent redevelopment of the transverse gravel bar. If desired, additional 
habitat improvements could be included by removing existing rip rap downstream of the 
instream structure and replacing with bioengineered bank treatments. 

Recommendations: 

1. Stabilization of bed and bank erosion through Site #1, coupled with removal of 
existing transverse bar and installation of" J-hook" or cross vane structure. 
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Site 10- Aliens Site #3 (WP #7 to WP #9) 

Site Observations: 

This impaired site, approximately 150 feet in length. consists of an slightly- to 
moderately entrenched channel, deeply scoured pool, and actively eroding right bank 
immediately downstream of the existing riprap bank armor. Narrowing and deepening 
of the channel immediately upstream of, as well as through this impaired site acts to 
confine flood flows, leading to increased flow energy and subsequent erosion of 
streambed and banks at this site. Most evident is the excessive erosion of the right 
bank immediately downstream of the riprap. Exposed fenceposts and other debris 
indicate that at one time this bank was intact, and has receded substantially since. Bed 
material eroded from this location is deposited throughout the adjacent downstream 
reach between the downstream end of this site and the upstream end of Site #4. 

Remediation Strategies: 

From a channel stability perspective, the impact of this site upon the stable channel 
form and performance of Aliens Creek is noteworthy. In particular, impairment of stable 
channel form and function at this site is perpetuated downstream, by means of the 
repetitive occurrence of areas of excessive bed/bank erosion and subsequent unstable 
areas of excessive sediment deposition and transverse bar formation. This scenario 
becomes increasingly more prominent as one travels downstream toward the next 
impaired site (Site #4) and ultimately through the stream reach adjacent to residential 
properties along the stream currently being affected by flooding and bank erosion 
issues. 

To achieve the highest degree of success in remediating this site, the approach should 
address the primary factors influencing the existing unstable channel form and function . 
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Stream banks should be graded back, reducing the degree of channel entrenchment and 
allowing for adequate floodplain access above and through this reach. Reducing bank 
slopes in this manner will also allow greater potential for streamside vegetation to 
become established. One or more "J-hook" structures should be installed to reduce 
near-bank stress and provide increased protection against bank erosion, and to stabilize 
and maintain proper streambed elevation (preventing continued scour of the 
streambed). A less extensive measure, which would enhance channel performance but 
would not provide as high an assurance of long-term success, would consist of re
grading the banks to increase floodplain access and allow for revegetation of the banks. 

Recommendations: 

1. Bank/floodplain grading, installation of one or more ''j-hook;' structures. 

2. Bank/floodplain grading. 

1288.00111.11 Batton & Loguidice, P. C. 



Town of Penfield Preliminary Geomorphic Assessment of Aliens Creek 

Site 10- Aliens Site #4 (WP #10 to WP #11) 

Site Observations: 

Stable channel form within this stream reach has been significantly impaired . This 
impaired site, approximately 300 feet in length, consists of an actively eroding left bank 
located with in a significantly incised and entrenched reach of stream channel with very 
limited or no floodplain access. Conditions at this location were likely complicated by 
the presence of an extensive log debris jam formerly located at the downstream end of 
the site (in the vicinity of WP #11) that was removed just prior to this assessment. 
Incision and entrenchment of this reach and resultant lack of adequate floodplain 
access has led to confinement of flood flows and continual erosion of both the stream 
bed and banks. The eroded sediment material generated from this site is being 
deposited in adjacent stream reaches immediately downstream stream of this site, 
impairing channel form and function and adding to the channel instability issues 
impacting the residential properties located between the creek and Shirewood Drive 
Burrows Hills Drive. 

Remediation Strategies: 

From a channel stability perspective, the impact of this site upon the stable channel 
form and performance of Aliens Creek is fairly substantial. In particular, impairment of 
stable channel from and function at this site is perpetuated downstream through those 
residential areas along the stream most negatively affected by flooding and bank 
erosion issues. Restoring stable channel form and function to this site would do a great 
deal in reducing impacts to stream morphology in these downstream areas by minimize 
bed and bank erosion and reducing the sediment load delivered downstream. 
Although the debris jam contributing to destabilization of this site has been removed, 
substantial damage has been done to the stable channel form. As a consequence, 
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stable channel function is now impaired. Because the stream has become incised and 
entrenched through Site #4, additional erosion of streambed and streambank material 
will continue, as will the deposition of this material downstream, and subsequent 
impacts to channel morphology in those areas. Furthermore, continued bank erosion at 
this site and adjacent stream reaches immediately downstream will likely lead to more 
fallen trees and other large woody debris entering the stream. Restoration/stabilization 
of this site utilizing an appropriate reference reach and natural stable channel design 
(NSCD) methodology represents the most comprehensive and effective approach to 
restoring stable form and function to this stream reach. Location of this reach 
(immediately upstream of streamside residential properties), existing condition of the 
channel corridor (ample topography and room to reestablish substantial floodplain 
access) and availability of construction access to the site (same as that utilized to 
remove previous debris jams) make this site a prime candidate for a comprehensive 
restoration approach. Less extensive measures such as bank grading/treatment, bank 
protection and revegetation, etc. would enhanced channel function through this site, but 
would be much less effective in remediating the impact this site has upon channel form 
and function through adjacent downstream reaches. 

Recommendations: 

1. Restoration of channel utilizing NSCD methodology. 

2. Regrade banks to reduce channel incision/entrenchment, install bioengineered 
bank treatments. 
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Site ID- Aliens Site #5 (WP #14 to WP #19) 

Site Observations: 

This impaired site, approximately 350 feet in length , is comprised of two distinct areas. 
The upstream portion of this site is severely confined and entrenched , not only by the 
preponderance of structural bank revetments (concrete walls, grouted stone walls, and 
gabion baskets) along the left bank, but additionally by a substantial length of the right 
bank armored with rip rap. As a result, flood energy and stream channel degradation is 
increased through this portion of the channel. Immediately downstream through the 
lower portion of this site, sediment generated from erosion of the streambed and banks 
(especially just downstream of the armored portion of the right bank) is deposited , 
altering the stable channel cross-section by increasing channel width/depth ratio, 
reducing stream depth and flood capacity, initiating transverse bar formation and lateral 
channel migration, and limiting sediment transport capabi lity through this area. 
Entrenchment of the channel through this reach has a direct influence upon the erosion 
of streamside property further downstream through this residential area. 

Remediation Strategies: 

Indicators of impaired channel form and function observed at Site #5 are indicative of 
typical conditions along much of the assessed portion of Aliens Creek. Lateral channel 
confinement and floodplain encroachment adds to the cumulative impact of reoccurring , 
unstable erosional and depositional areas upon stability of the overall system. Coupled 
with the highly entrenched nature of the channel in the upstream portion of this site (due 
to the presence of extensive bank protection measures), the impact upon downstream 
channel reaches is significant, especially in the vicinity of residential properties adjacent 
to the stream experiencing problematic flooding and bank erosion issues. 
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In order to ensure long-term success, remediation strategies must be aimed toward 
regulating sediment transport through this reach. Unfortunately, the preponderance of 
existing bank revetments in this reach and other activities within this residential area 
aimed at further confining the channel and reducing flooding of streamside property 
represents a substantial limitation to the choice of remediation strategies that might 
otherwise be effectively implemented in this section of the stream. Just the same, the 
most successful approach to restoring stable channel form and function through this 
reach and eliminating the impact of this highly impaired reach upon downstream 
channel stability and adjacent properties would be removal of existing floodplain 
obstructions {perhaps through securing of a public right-of-way, easement, or outright 
purchase to include the stream channel and adjacent riparian corridor) and full 
restoration of this portion of the channel using the NSCD methodology. This easement 
optimally could be extended to include the entire length of the stream corridor adjacent 
to these residential properties (-WP #11 thru WP #30), and would include the existing 
stream channel width and that portion of the left bank corridor between the existing 
sewer line right-of-way and existing top of left stream bank (on average a width of 15 to 
30 feet). Funding may be available through FEMA (and administered under SEMO 
Hazard Mitigation Grant Program) for this type of acquisition. This approach would 
have many benefits, including improved channel performance through the restored 
reach and reduced impacts to downstream reaches, preservation of open space and 
public access to recreational opportunities along the stream. 

If removal of the these floodplain obstructions and reconnection of channel to the 
floodplain is not achievable, an alternative approach would consist of the installation of 
a series of alternating instream rock vanes through this reach to disrupt flood velocities, 
along with grading of the right bank where possible (portions of this bank are quite 
steep) to create a floodplain bench and increase floodplain access. This approach 
would require further study to be deemed applicable, due to the preponderance of 
bedrock through this reach and potential associated problems with installation of 
instream structures. 

Recommendations: 

1. Acquisition of easement or ownership of stream channel and adjacent riparian 
corridor through the stream reach adjacent to residential properties, NSCD 
restoration. 

2. Installation of two or more alternating rock vanes or "J-hook" structures to reduce 
flow energy, grading of right bank to create a bankfull bench (applicability of this 
approach requires further study). 
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Site 10 - Aliens Site #6 (WP #25 to WP #28) 

Site Observations: 

This impaired site, approximately 400 feet in length, is located adjacent to the last few 
single-family residential properties along Aliens Creek before it enters the forested area 
downstream of Burrows Hills Road. These properties are experiencing problematic 
flooding and accelerated erosion of the left streambank. 

The upstream portion of this impaired site is dominated by a very large transverse 
gravel bar, formed in this location through deposition of excessive sediment loads 
generated from those areas of impaired channel morphology further upstream (the 
entrenched channel through Site #5, and others). This transverse bar directs the 
channel thalweg into the left bank, increasing near-bank stress and accelerating erosion 
of the bank. Meanwhile, deposition of sediment along the transverse bar substantially 
reduces stream depth and flood capacity, increasing the likelihood and frequency of 
flooding of those properties immediately downstream. The presence of a transverse bar 
of this magnitude also negatively impacts biological productivity in this area. Braiding of 
the channel and dividing the wetted channel further reduces available streamflow during 
low-flow conditions, and may represent a significant impediment to the passage of fish 
such as lake-run trout and salmon. 

Lateral migration toward the left bank and erosion of streamside property downstream 
of the transverse bar is complicated by indications of point par development along the 
right bank in this location. Over time, when exposed to subsequent high flow events, 
bed material will continue to aggrade along the right side of the channel, further 
directing flood waters against the eroding left bank, continually eroding these properties. 
At the downstream end of this site, collection of debris in the channel has led to 
formation of a mid-channel bar and substantial flattening of channel bed slope. As a 
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result, the braided channel continues to aggressively erode the left bank in this vicinity 
(as shown in photo #2 above). 

Remediation Strategies: 

In order to provide long-term success and elimination of streambank erosion, any 
remediation strategy implemented needs to restore the sediment transport capability of 
the stream and restore stable channel form (cross-section and profile) through this site. 
The impaired channel form and function observed at this site is a direct result of the 
large transverse gravel bar located at the upper end. Formation of this bar is indicative 
of the highly unbalanced sediment transport regime affecting this portion of Aliens 
Creek. Any long-term successful remediation strategy aimed at reducing or eliminating 
channel instability through this reach (and in turn minimizing flooding and erosion of 
streamside property) must include removal of the transverse bar at the upstream end 
and the mid-channel bar located at the lower end of the site. The affects of these two 
features contribute heavily to the ongoing problem of channel destabilization and bank 
erosion. The channel form should be reestablished so that stable channel cross-section 
and slope is returned to this reach, restoring the channel form to a configuration that 
provides adequate sediment transport through this site without excessive aggrading, 
degrading, or eroding of streambanks. Restoration and maintenance of stable channel 
form and sediment transport through the site will also prevent the reestablishment of 
existing gravel bars (namely the existing transverse bar at the upper end of the site, the 
point bar forming through the middle of the site opposite the eroding left streambank, 
and the downstream mid-channel bar). Any activities implemented further upstream 
that minimize the degree of channel aggrading and degrading at previously identified 
unstable sites will further prevent reestablishment of these features by minimizing the 
delivery and deposition of sediment through Site #6. These supplemental activities 
would greatly enhance the success and longevity of any restoration work implemented 
at this site. 

Implementation of a slightly less intrusive remediation measure is less than optimal for 
this site, due to the highly dynamic nature of the existing channel and valley corridor 
and obvious susceptibility of the site to alterations in form caused by excessive 
deposition of sediment delivered from upstream problem areas. While removal of the 
aforementioned gravel features and installation of multiple "J-hook" structures would 
protect the eroding left bank from erosion in the short-term, this approach would likely 
have negative impacts upon channel morphology downstream of the site, and could not 
be depended upon as a long-term solution because it fails to address the issue of 
inadequate sediment transport through this site, and as such would have a high 
likelihood of being affected by sediment loads delivered from upstream sources during 
high flow events. 
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Recommendations: 

1. Natural channel restoration to reestablish stable channel form and function 
(stable sediment transport regime. 

2. Removal of upstream transverse bar and downstream mid-channel bar, 
installation of multiple "j-hook" structures along left bank. 
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Appendix B 

lnstream Structures· Typical Details 
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TYPICAL CROSS VANE DETAILS 
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TYPICAL J-HOOK DETAILS 
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TYPICAL BIO-ENGINEERED STREAMBANK TREATMENT DETAIL 
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