
 

 
MEMORANDUM          
 
TO:   Ms. Ellen Mass (FAR)  

FROM: Kristopher M. Houle, P.E. (HW)  

DATE: September 21, 2015  

RE:  Final “River Restore” Action Plan Recommendations 

CC: Richard A. Claytor, Jr., P.E. (HW); Christine Heady (FAR) 
              
 
1.0 Introduction 
 
Horsley Witten (HW) is pleased to submit the this memorandum to support an update to the 
“River Restore” Action Plan to assist the Friends of Alewife Reservation (FAR) with future 
restoration efforts to help improve the hydrologic, biological, and environmental conditions of 
the Alewife Brook Reservation and the Little River.  As we understand it, the goal of the Action 
Plan is to summarize and prioritize a variety of restoration projects that could be investigated 
further as funding becomes available.  The Action Plan may serve as a roadmap for restoration 
implementation within the Alewife Brook Reservation.     
 
Information provided in this memorandum has been collected from a number of sources.  Most 
recently, as part of the FAR Summer Ecology Camp, a group of ten high school students worked 
together over a six week period in the summer of 2015 to collect both quantitative and qualitative 
data from the Little River, its tributaries, and the surrounding riparian environment.  Students 
measured water quality, assessed biological conditions, prepared field sketches, and developed 
conceptual restoration designs.  Specific project areas included concepts for invasive species 
management, river bank stability, and water quality improvements.  The student’s findings were 
assembled into the River Restore Program Report (FAR, 2015) which provides much of the 
groundwork for this memorandum.   
 
HW assisted with the Stream Team observations and conceptual restoration designs during three 
site visits, all taking place in the summer of 2015.  At two of the visits, HW led a variety of 
exercises and tutorials to teach the students = how to identify impairments, collect field data, and 
implement solutions.  The information gathered during the student field exercises provides much 
of the basis and context for the restoration opportunities considered as part of this Action Plan.  
However, some of the restoration opportunities were identified by HW and FAR outside of the 
Stream Team student exercises.  Examples of similar restoration projects and/or strategies are 
provided in the Plan for additional understanding.   
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2.0 Background 
 
The Alewife Brook Reservation is an oasis of natural open space within the highly urbanized 
Alewife Brook and Little River watersheds in the cities of Cambridge, Arlington, and Belmont.  
It measures approximately 136 acres, is largely composed of wetlands, and is owned and 
managed by the Massachusetts Department of Conservation and Recreation (DCR).  The 
property is bounded by Acorn Park Drive to the north, Little Pond to the west, MBTA rail lines 
to the south, and Route 2 to the east and north-east.  The Friends of the Alewife Reservation have 
been long-term stewards of the property.   
 
The Reservation provides significant watershed functions including flood control, water quality 
treatment, wildlife habitat, and recreational opportunities to surrounding residents.  The 
Reservation includes waters known as Little Pond, Yates Pond, and Perch Pond.  The area is a 
remnant of the Fresh Pond Marshes, a historically-extensive wetland system that began to be 
filled between the years of 1976 and 1984.  The DCR is responsible for coordinating all 
planning, management, and maintenance activities within the Reservation.  A silver maple forest 
was previously located at the north-west extent of the Reservation.  This locally-rare woodland 
provided significant habitat value as a key open space area within the Reservation and 
watershed.  Unfortunately, a significant portion of the forest in an area known as the “Belmont 
Uplands” was recently altered as part of residential development project along Acorn Park Drive, 
reducing the available wildlife habitat.  Furthermore, there is an undersized culvert under Route 
2 that creates a flow impoundment at the downstream limits of the Reservation (France, 2005).  
Flow impoundments like this contribute to localized flooding, increase water temperatures, 
promote fine sediment deposition, and reduce overall water quality.    
 
In 2000, FAR and the Alewife Brook Stream Team completed the Alewife Brook/Little River 
Shoreline Survey and Action Plan.  This report included a summary of field observations, field 
sketches, and an action plan focused primarily on outreach and continued monitoring and 
reporting.  This 2000 shoreline survey serves as an excellent baseline for determining the extent 
of any riparian and geomorphic changes that may have occurred over the last fifteen years.  One 
goal of this memorandum is to expand on the 2000 report by including recommendations for 
implementable projects that may help to improve environmental conditions within the 
Reservation.   
 
3.0 Little River Study Segment Site Descriptions  
 
For the purposes of assessment by the student Stream Team, Little River was divided into six 
assessment segments within the Reservation, beginning at Little Pond and extending just 
downstream of Route 2 and Yates Pond.  Figure 1 is an aerial figure that shows the approximate 
segment extents.  A general summary of each segment is provided herein.  Segment names were 
chosen by FAR and the Stream Team students.     
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Segment 1: Little Pond in Belmont includes the 
western-most area of the Reservation and the 
North Trail.  It extends from the outlet of Little 
Pond to approximately 700 feet downstream.  
The segment borders the O’Neil Property which 
is currently under construction.  This area was 
previously a silver maple forest that has recently 
been altered for future residential development.  
Despite the alteration, a large number of silver 
maples still exist within the riverfront area and 
are providing valuable habitat.  Some small, 
localized areas of river bank erosion were 
observed on the left bank within this segment 
(looking downstream).  Small patches of the invasive wetland plant known as phragmites were 

also discovered.  Since this segment directly 
abuts and is downgradient from the on-going 
construction and future residential development, 
it will be an important area to monitor for short 
and long term impacts.  For instance, there are at 
least two points where stormwater discharge 
from the construction site that enters the 
Reservation.  These areas should be monitored 
for possible future erosion and/or sedimentation 
impacts.  HW led a detailed discussion with 
several students during the training sessions 
about proper ways to manage stormwater runoff 
and prevent construction site erosion.   

 
Segment 2: Perch Pond consists of an area known as Perch Pond which is a section of Little 
River that is overwidened (about twice as wide) 
and resembles a pond.  Water depths in Perch 
Pond are extremely shallow with some areas 
being less than an inch deep.  Extreme shallow 
depths promote fine sediment deposition, inhibit 
fish passage, and lead to a variety of water 
quality impairments.  The Stream Team students 
measured and identified high turbidity levels, 
low levels of dissolved oxygen, and elevated 
water temperatures.  Macroinvertebrates and fish 
species diversity were limited in the segment.  
Some small, localized areas of river bank erosion 
were observed on the left bank within this 
segment (looking downstream). 

Little Pond, Segment 1 

O’Neil Property, Segment 1 

Bank erosion, Segment 2 
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In the northern reaches of Segment 2 there is a 
wetland/wet meadow area that is overwhelmed 
by phragmites.  HW led a student field exercise 
in this area to estimate the size of the phragmites 
stand.  The stand is at least one hundred feet 
long, several hundred feet deep and about eight 
feet tall.  Instruction was provided for using 
quadrants to count and estimate plant species 
diversity at this location, a method particularly 
useful for long term monitoring of invasive 
species management areas.    
 
Segment 3: Mid Little River is located immediately south of the western end of Acorn Park 
Drive.  It encompasses a number of wetland areas north of Little River.  The most prominent 
area for restoration within this segment is an approximate 50-foot long reach along the left river 

bank in need of stabilization.  At this location, the 
North Trail runs along the top of the river bank.  
There are signs of human foot traffic traveling up 
and down the river bank which has led to 
destabilization and erosion.  This site is an ideal 
candidate for restoration.  Restoration strategies 
may include trail relocation away from the river, 
bioengineered bank stabilization, native 
plantings, and stabilized river access points.  
Invasive species management within this segment 
is also recommended as phragmites and 
bittersweet are rampant.       

    
Segment 4: Little River Trail Bridges includes the eastern 
portion of the North Trail and is located south of the 
office complex along Acorn Park Drive.  There are a 
number of small tributaries that lead from the wetland 
area north of Acorn Park Drive, through Segment 4, and 
into Little River.  There are at least three small foot 
bridges within Segment 4 that cross these tributaries.  
Stream flow in these tributaries was almost non-existent 
at the time of HW’s three site visits in the summer of 
2015.  One possibility for increasing stream flow in these 
tributaries is to provide regular maintenance of the 
drainage culverts that run under Acorn Park Drive.  
Increasing stream flow into the Little River will help to 
improve dissolved oxygen levels and support a more 

Phragmites, Segment 2 

Bank erosion from foot traffic, Segment 3 

Phragmites, Segment 2 
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diverse biological community.  An assessment of these drainage culverts was not included as 
part of this project’s scope of work so their exact condition is not available at this time.  
Although culvert maintenance is always necessary for proper site drainage but it is an activity 
that is rarely completed on a regular basis for small drainage ways.  HW recommends that FAR 
perform a visual assessment of these culverts to access their overall condition and functionality.  
Restoration projects may include culvert maintenance, in-kind replacement, or upgrades to meet 
elements of the Massachusetts Stream Crossing Standards.  Invasive species management within 
this segment is also recommended as phragmites and purple loosestrife are rampant.               

 
Segment 5: Reservation Meadow is the longest segment in the Reservation.  The segment is 
primarily lawn and meadow in an area that was formally an office complex consisting of 
buildings and parking facilities.  Many birds and rabbits were observed within this segment.  
Today the meadow includes a constructed 
stormwater wetland that collects and 
manages runoff from the developed area 
north of Acorn Park Drive.  Figure 1 
shows the location of the former office 
complex immediately south of Acorn 
Park Drive that has since been removed.  
There are on-going construction activities 
on the right-bank of the river within this 
segment. 
 
The outfall for the new stormwater 
wetland discharges into Little River at the 
end of a gravel walking path that traverses 
the segment.  A deep scour hole was 
observed at the stormwater outfall despite 
the presence of riprap along the river bed.  
The riprap was largely filled in with fine 
sediments due to low channel velocities.  

Tributary (downstream), Segment 4 Tributary (upstream), Segment 4 

Flow measurements, Segment 5 
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The river bank at this location is very steep and 
unstable, possibly due to humans walking up and 
down the bank.  This location is ideal for future 
implementation of a formal, stabilized river 
access point to promote public interaction with 
the river.  HW led the collection of a variety of 
field measurements at this location with the 
student Stream Team, including bank dimensions 
and river flow measurements, to facilitate 
possible future improvements.     
 
Segment 6: Yates Pond is located at the northeast extent of the Reservation and northwest of the 
Alewife MBTA station.  It extends just north of the Route 2 crossing where Little River changes 

names to Alewife Brook.  The segment includes 
Yates Pond, which is immediately south of Little 
River and north of the MBTA station.  Within this 
segment, Little River passes under the Alewife 
Station Access Road, a pedestrian bridge, and 
Route 2.  There is a formal, stabilized river access 
point east of the Alewife Station Access Road.  
This access point serves as a great restoration 
example that promotes human interaction in an 
environmentally sustainable manner.  This 
method of shoreline stabilization should be 
considered for other areas within the Reservation.  
 

As described earlier in this memorandum, there 
is an undersized culvert that directs Little River 
under Route 2.  This culvert creates a flow 
impoundment that exacerbates flooding and 
water quality problems with the Reservation.  
Although the culvert is likely owned by the 
Massachusetts Department of Transportation 
(MassDOT), FAR may consider advocating that 
this project be considered for its overall 
importance to the regional health of the Alewife 
Brook/Little River watersheds.  Proper sizing of 
this culvert may also improve fish passage and 
reduce upstream sedimentation. 
 
Invasive species management within this segment is recommended due to the rampant growth of 
Japanese knotweed in certain areas, particularly around Yates Pond and the pedestrian bridge.  
Effective management of Japanese knotweed requires a long-term maintenance commitment.  

Stormwater outfall, Segment 5 

Yates Pond Japanese knotweed, Segment 6 

Pedestrian bridge, Segment 6 
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Given the proximity of the knotweed to the Little River, chemical treatment may not be possible 
under local and state bylaws.  Non-chemical treatments include covering knotweed stands with 
black plastic for several years or mechanical excavation, which can be an expensive undertaking.    
 
4.0 Recommended Restoration Strategies 
 
This section of the memorandum includes a variety of restoration strategies that can be 
considered by FAR for future implementation.  These strategies are further compiled in Section 5 
and could be added to the “Action Plan” that is specific to the Reservation and the river 
segments.  Some of the recommendations outlined herein will require additional field assessment 
by a qualified geomorphic professional and/or design by a Massachusetts licensed professional 
engineer.  Permits from applicable regulatory agencies will also be required for work within 
regulated environmental zones.   
 
Strategy 1: Bioengineered River Bank 
Stabilization    
Bioengineered river bank stabilization can be 
achieved in many different ways using a variety 
of natural products.  Materials may include 
native plantings, coir (coconut) products, 
uprooted trees, and/or boulders of varying size.  
Fortunately, the extent of the bank erosion 
along Little River within the Reservation is 
relatively minor and the worst problem areas 
are influenced largely by human foot traffic.  
Therefore, low impact solutions are likely to be 
highly effective within the Reservation.   
 
An effective means of stabilization is to install coir products in combination with native 
plantings in eroding river bank areas.  Coir products may include coir fabric and coir logs.  
Native plantings may include dogwood and 
willow live stake or plug plantings.  Successful 
implementation photos are shown to the right.  
The construction detail below demonstrates coir 
product installation coupled with native live 
stake plantings.  This strategy can be used in all 
Reservation segments but an emphasis should 
be placed on the bank stabilization 
recommended for Segment 3.  The coir logs can 
also be used to reduce or prevent human foot 
traffic.  Importantly, most coir products can be installed by hand and potentially with volunteer 
support. 

Coir fabric, coir logs & native plantings 

Coir fabric, coir logs & live stakes 
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Bioengineered River Bank Stabilization: Coir product installation with live stake plantings. 

 
Strategy 2:  In-stream Habitat Structures 
In-stream habitat structures serve several primary functions and are typically formed out of 
uprooted trees and boulders.  They are often used to increase river bank and channel stability but 
can also create habitat, mimic natural channel variability, and improve water quality.  Structures 
include log vanes, log jams, rock vanes, and boulder clusters.  Examples and/or diagrams of each 
practice are provided.  Specific locations for these restoration practices have not been identified 
at this time.  A detailed river/geomorphic survey must be completed prior to designing and 
implementing these strategies in order to confirm applicability for the Little River.  Work should 
be completed by qualified contractors.  

 
Log vane structures redirect flows away from eroding river banks and provide habitat for fish and macro-

invertebrates.  Native plantings can be incorporated into the design at the river banks. 
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Log jam structures redirect flows away from eroding river banks and provide habitat for fish and macro-

invertebrates.  Native plantings can be incorporated into the design at the river banks. 
 

 
Rock vane structures redirect flows away from eroding river banks and create important riffle-pool 

habitat.  Native plantings can be incorporated into the design at the river banks. 
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Boulder clusters create stream flow variability and create important habitat for fish. 

 
Strategy 3:  Stabilized River Access 
There are several locations within the Reservation that would benefit from a formal, public river 
access point to prevent erosion.  River access points can be completed with stone, lumber, or 
other materials.  There is a formal river access point in Segment 6 (shown below) that could be 
replicated in other areas of the Reservation.  River access point work can potentially involve 
substantial volunteer support, but would require permits from applicable regulatory agencies. 
 

 
Formal, stabilized river access at Little River in Segment 6.   

Native plantings can be incorporated into the design. 
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Example of a formal, stabilized river access point for kayak or canoe launching.   

Native plantings are incorporated into the design. 
 
Strategy 4:  Outfall Stabilization with Riprap 
There are several outfall locations within the 
Reservation that would benefit from riprap 
stabilization.  One such location is within 
Segment 5 at the outfall of the construction 
stormwater wetlands.  Riprap stabilization will 
prevent erosion during stormwater runoff 
events.  Riprap should generally be placed 
leading into the river or along the river back, 
not directly in the main channel.  Work can 
potentially involve substantial volunteer 
support. 
 
Strategy 5:  Invasive Species Management  
Effective invasive species management will 
take a long-term commitment from FAR or 
other volunteer groups.  Purple loosestrife, 
bittersweet, phragmites, Japanese knotweed, 
among many others are present within the 
Reservation.  There are a number of resources 
available online to guide FAR on the best 
management strategies for each type of 
invasive plant.  One strategy that can be useful 
for managing Japanese knotweed (excluding 
chemical treatment) is covering Japanese 

Outfall stabilized with riprap 

Knotweed control & native plantings 
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knotweed stands with black plastic for several years.  Example
plantings should be incorporated into the design after successful treatment.   Work can 
potentially involve substantial volunteer support
regulatory agencies. 

During (left) and after 
 
Strategy 6: Culvert Improvements 
The existing culverts within the Reservation should be regularly maintained and consider
possible replacement.  Restoration projects may include culvert maintenance, in
replacement, or upgrades to meet elements of the Massachusetts Stream Crossing Standards.  
Culvert improvements will help to increas
dissolved oxygen levels, thereby encouraging
community.  HW recommends that FAR perform a visual assessment of their culv
their overall condition and functionality.  Although culvert improvements 
qualified contractors, assessment and monitoring may be completed by volunte
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volunteer support, but would require permits from the applicable 

and after (right) Japanese knotweed control with black plastic.

Strategy 6: Culvert Improvements and Maintenance 
The existing culverts within the Reservation should be regularly maintained and consider
possible replacement.  Restoration projects may include culvert maintenance, in-

meet elements of the Massachusetts Stream Crossing Standards.  
Culvert improvements will help to increase stream flow into the Little River by improving

, thereby encouraging and supporting a more diverse biological 
HW recommends that FAR perform a visual assessment of their culv

their overall condition and functionality.  Although culvert improvements must be completed by 
qualified contractors, assessment and monitoring may be completed by volunteers. 
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Little River concrete box culvert under Route 2 (downstream end). 

 
Strategy 7: Long-Term Monitoring 
A long term monitoring program is the most useful way to gauge the level of effectiveness of 
any selected restoration implementation projects.  Long-term monitoring within Segment 1 may 
be of particular interest due to the likelihood of potential impacts from the new residential 
development at the former silver maple forest.  Long term monitoring by volunteers of water 
quality and biologic diversity is also recommended for all Reservation segments.  
 
5.0 Recommended Restoration Additions to Action Plan 
 
HW offers the following restoration recommendation that can be added to the Action Plan to 
assist FAR when making decisions about future implementation projects.  Projects are presented 
as either short term (0 – 2 year schedule) or long term (2 – 5 year schedule) restoration 
opportunities.  Short term implementation projects are considered to be projects that can be 
implemented with a relatively minimal financial commitment.  As discussed in Section 4.0, the 
following recommendations may require additional assessment, design and environmental 
permitting by qualified, licensed professionals.   
 
Potential Short Term Implementation Projects 
 

• Coir log installation, native plantings, and trail relocation (Segment 3); 

• Acorn Park Drive culvert maintenance and assessment (Segment 4); 
• Formal, stabilized river access (Segments 3, 4, and 5); and 

• Native river bank plantings (All Segments). 
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Potential Long Term Implementation Projects 
 

• Long term erosion and sediment control monitoring (Segment 1); 
• Outfall stabilization (All segments); 
• In-stream habitat structures (All Segments); 

• Long term water quality and biological monitoring (All Segments); 
• Invasive species management (All Segments); and 

• Route 2 culvert maintenance and assessment (Segment 6). 
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Figure 1: Friends of Alewife Reservation Aerial Photo 
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