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1.0 Abstract
In early 2007, North Jersey Resource Conservation and Development (RC&D) Council received
funding to continue the streambank stabilization work along the Walnut Brook as it flows
through Mine Brook Park and the Hunterdon County Land Trust (HLTA) owned Dvoor Farm in
Raritan Township, Hunterdon County and to create 2.97 acres of forested wetland. The
project is managed by North Jersey RC&D. The streambank stabilization portion of the project
is part of a large watershed management grant ‘Developing the Neshanic River Watershed
Restoration Plan’ led by New Jersey Institute of Technology and funded by the Office of Policy
Implementation and Watershed Restoration (formerly the Division of Watershed Management)
of the NJ Department of Environmental Protection (DEP). Additional funding for the
streambank stabilization and wetland creation portion of the project is provided by the New
Jersey Wetland Mitigation Council. RC&D received $126,000 in funds from the NJDEP and
$566,260 in funds from the New Jersey Wetland Mitigation Council to complete the three
phases of the riparian restoration project.
Initial restoration work along the Walnut Brook began in fall 2005 in Mine Brook Park. The
project funds received for this work totaled $21,250 in grant fund and cash towards the project
which came from The National Fish & Wildlife Foundation (5‐Star Restoration Program), NRCS‐
Wildlife Habitat Incentives Program, and from two Raritan Township committees, additionally
over $30,000 of in‐kind services and material were donated to this initial project.
Mine Brook Park is a 15.8 acre property which is heavily utilized as it supports a playground,
soccer and baseball fields plus walking trails. The HLTA Dvoor Farm is a 42 acre preserved farm
that abuts Mine Brook Park. Continuous stream‐flow monitoring data shows that peak flows in
the Walnut Brook have greatly increased since much of the housing development occurred in
the watershed in the 1960s – 70’s. These increased flows have negatively impacted the stream
resulting in serious stream bank erosion, excess sediment, and related impacts to native flora
and fauna.
The objectives of the project, as stated in the initial Scope of Work, are outlined below:
1. To restore the riparian functions and values of the Walnut Brook
2. Reconnect 1,000 feet of stream to 2 acres of floodplain for the 2‐year storm event and
restore an additional 11 acres of floodplain functions and values.
3. Establish 8 acres of new riparian buffer plantings along with the enhancement of 3 acres
of existing buffer through invasive exotic vegetation removal and replanting of native
species.
4. To transfer the restoration process and techniques used on the site to other interested
parties.
North Jersey RC&D
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5. Transfer technology to 1000 people through outreach efforts such as workshops,
newsletters and presentations.
North Jersey RC&D and the project partners can successfully state that the above outlined
objectives are being achieved at the project. The original timeline for the scope of work as
presented to the New Jersey Wetland Mitigation Council is off by a few years as it took two
years to work out the details of permitting the project and in locating and securing the full
financial support required to complete the project. Thanks to the additional funding support
obtained through the New Jersey Institute of Technology funded Developing the Neshanic River
Watershed Restoration Plan 319(h) grant through the by New Jersey Department of
Environmental Protection.
The riparian buffer planting started in April 2009. The riparian buffer planting occurred in
phases throughout the length of the project through August 2011. One hundred and thirty‐five
volunteers, from within the community up to corporate groups accounted for 578 hours of
work at the site. They helped to establish the riparian buffer corridor. The volunteers worked
to plant, mulch and place protective caging around the material. Throughout the course of two
years the volunteers also assisted with watering the plants as necessary by lack of rainfall
during the planting period.
In June 2009, streambank stabilization practices were constructed along the Meander #1 and
Meander #2 along approximately 1,000 feet of bank preventing additional scour and erosion of
the streambanks and thereby reducing the stream’s pollutant load. The construction of the
entire stream project was completed in less than two weeks by two local excavating
contractors. Construction costs were minimized by using day rates for the equipment onsite
and material costs were reduced by donations from private companies. During the US Army
Corps Working Workshop, which was one week of active construction, 40 people contributed
536 hours of labor to the installation of the streambank stabilization practices. With the
guidance and additional oversight obtained from Linda Peterson, PE USDA‐NRCS, Mary Paist‐
Goldman PE, Princeton Hydro and Dave Derrick, US Army Corps of Engineers Research
Hydraulic Engineer, North Jersey RC&D was able to have volunteers, both near and far,
construct rock vanes, LPSTP (longitudinal peaked stone toe protection), ERR (engineered rock
riffle), LL (locked logs), SSBW (single stone bendway weirs), smooshed riprap, angle slam,
boulder‐log revetment
Once completed the streambank stabilization utilized 980 tons of rock; 4,400 willow and
sycamore cuttings installed; 2.98 acres of area was treated for the removal of multi‐flora rose
along with a 5 acre riparian buffer containing 2,061 trees and shrubs and a 1.18 acre of native
warm season grasses.
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The wetland component, construction started in September 2009 and concluded in March
2010, will further improve stream water quality through retention of stormwater and will
increase sediment removal functions associated with the establishment of additional vegetative
cover and adjacent 6 acres of native riparian buffer. With the streambank stabilization practices
in place and the constructed wetland, this project is achieving the reconnection of the
floodplain to the brook, in turn helping to reduce downstream flooding.

2.0 Background

2.1 The Watershed

The site is located on the eastern side of the Route 12 and C.R. 523 circle and north of Mine
Street (C.R. 523), in Raritan Township, Hunterdon County, New Jersey and is currently identified
as Block 49, Lots 2, 2.01 and 2.02 on the Raritan Township Tax Maps. Lot 2 and 2.02 are owned
by the Hunterdon Land Trust Alliance and is currently operated as a farm and future plans to
operate as an educational facility. Lot 2.01 is owned
by Raritan Township and is operating as a public park,
Mine Brook Park. The project site was selected as a
potential restoration project site by North Jersey
Resource Conservation and Development (RC&D) and
Princeton Hydro, LLC in 2004.
Walnut Brook is designated as Freshwater 2 Trout
Maintenance (FW2‐TM), headwater stream of the First
Neshanic River. The First, Second and Third Neshanic
rivers join together to form the main stem of the
Neshanic which flows to the South Branch of the
Raritan River.
Two streambank reaches proposed for stabilization are
located along the mainstem of the Walnut Brook. The
site is traversed by three watercourses: (1) the
mainstem of the Walnut Brook, which generally flows
in a north to south direction across the site; (2) an
unnamed tributary of the Walnut Brook, which
generally flows in a north to east direction before entering the Walnut Brook mainstem on the
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site; and (3) a small drainage ditch that drains into the unnamed tributary of the Walnut Brook
on the site, which runs in a southwesterly direction.

2.2 Historic Watershed Conditions

The United States Geological Survey (USGS) collected daily stream flow data on the Walnut
Brook at Station 01397500 Walnut Brook near Flemington, NJ from 1936 to 1961. This gauge is
located approximately one‐half mile upstream of the project site. From 1962 to 2006, the USGS
only collected annual peak stream flows at this stream gauge. A review of the annual peak
flows indicates that a substantial increase in annual peak stream flows occurred in 1971 (1,570
cfs). Prior to 1971, the highest annual peak stream flow recorded was 645 cfs in 1945. The
highest peak stream flow ever recorded on the Walnut Brook occurred in 1999 (3,230 cfs).
From 2002 through 2006, the highest annual stream peak flows recorded on the Walnut Brook
were consistently greater than 1,000 cfs for the first time in the stream’s recorded history.
1930‐1956
The Walnut Brook watershed was predominantly agricultural during the three decades
between 1930 and 1956. Stream flow data indicates that the watercourse was somewhat
“flashy”. Impervious cover estimates during the 1930s appear to be less than one percent and
during 1956 were not significantly higher.
1956‐1995/1997
During the three decades between 1956 and 1995/1997, the
Walnut Brook watershed began to transition from its
predominantly agricultural land use to become dominated by
more low density residential developments and deciduous
forests. Once again, stream flow data indicates that the
watercourse was “flashy” in nature. As indicated above,
impervious cover estimates during 1956 were not more than
one (1) percent. By 1995/1997, there was just fewer than
Walnut Brook 1956
three (3) percent impervious cover in the watershed. Since
1971, the peak annual stream flow recorded at the gauge in the Walnut Brook was greater than
500 cfs approximately 66 percent of the time through 1995/1997. Additionally, the rainfall data
available for Flemington, NJ indicates that annual rainfall totals and the number of significant
rainfall events increased.
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1995/1997 ‐ 2002
Although the period between 1995/1997 and 2002 represents a much shorter timeframe than
previously described, it is important to understand the
additional impacts realized on the stream during this period. A
slight increase in residential development in the watershed
occurred during this time period. The overall impervious cover
in the watershed as of 2002 was estimated at more than three
(3) percent.
Current (2008) and Future Watershed Conditions

The current Walnut Brook watershed is approximately 2.87
square miles in size which incorporates 1,836 acre drainage
area and has undergone its most significant development since
1960. The most up‐to‐date estimates of impervious cover for
the watershed (based on the 2002 NJDEP orthophotographs)
are more than three (3) percent. The watershed is not
considered built‐out by the State’s definitions as the zoning
indicates that impervious cover in the watershed could
increase to as much as 40 percent at full build‐out.

2007 Aerial Walnut Brook Raritan
Township, Hunterdon County
Red line: 1930’s center stream line
Blue line: 2007 center stream line
Yellow line: 1950’s ditch centerline

As previously mentioned, the watershed has undergone some
development pressure during the most recent decade; however, the watershed is not nearly
built‐out. Since the watershed has not achieved full build‐out at the present time, it is essential
that Raritan Township continue to enforce the stormwater management regulations and work
to increase stormwater detention/retention onsite, disconnect impervious surfaces, and
preserve the floodplain of the Walnut Brook wherever possible. Without continued diligence on
the part of the Township, the “flashiness” of the watershed will continue to increase and the
stream will grow increasingly unstable.

2.3 Channel Characteristics and Geometry

Throughout its history, the Walnut Brook has shifted its location multiple times and has
developed substantial instabilities and erosion problems on the subject property.
Historic Channel Characteristics and Geometry

A review of the C.C. Vermeule maps prepared between 1870 and 1887 indicate that the Walnut
Brook was a fairly linear stream with an estimated channel slope on the property of more than
North Jersey RC&D
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half a percent. The most up‐to‐date USGS quadrangle maps (1970) indicate that the slope of
the channel has not changed significantly since that time.
Based on a review of the aerial photos of the project site, the stream channel historically has
meandered continually throughout its past. To further support this conclusion, in 2007 test pits
were completed throughout the project site. The test pits revealed historic stream bed layers
throughout the site at depths ranging from 24 to 60 inches below existing grade.
The aerial photo from 1930 reveals a potentially braided channel on the subject site and
indicates that sedimentation may have been a problem as well. Additionally, the stream
appears to have been straightened at the northern (upstream) end of the property. The stream
was located closer to Old Croton Road in 1930 than in present day. The aerial photo from 1956
indicates that the stream channel was straightened from the 1930 configuration and pulled
back from Old Croton Road. The channel also appears to show some instability towards the
center of the property (including braiding and erosion). In 1995/1997 and in 2002, the aerial
photo shows the channel with substantial indications of erosion and braided channels on the
subject property. The exact cause of the erosion of the stream channel is unknown. It can be
inferred that the channel has experienced instabilities due to repeated attempts to straighten
the channel both upstream and on the subject property and potentially due to increased
rainfall in the watershed. The long‐time farmer of the Dvoor property indicated that he
channelized the stream several times to reduce flooding impacts to his fields. Unfortunately,
this most likely exacerbated the erosive conditions on the site that exist today.
Channel Characteristics and Geometry

In 2007, prior to the restoration process there was noted substantial stability problems that
existed throughout the entire stream reach. Due
to limitations in the project funding, the project
only involved the stabilization of two sections of
the stream. These sections were identified as
Meander
#2
Meander #1
those in the most substantial need of
stabilization by several stream stabilization
experts. These channel sections are identified as
Meander #1 and Meander #2 on the engineering
drawings.
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Meander #1 is the most northern meander on the project site. It actually begins on property
owned and maintained by Raritan Township as Mine Brook
Park. This meander exhibits instability in several ways. The
banks are severely incised and the geometry is such that
during minor rain events, the stream actually “jumps its
banks” and heads across a portion of the HLTA Dvoor Farm
fields.
Meander #2 is the second
most northern meander
construction
on the project site. It has
migrated since the project
initially sought funding from the mitigation council by more
than 30 feet. Without stabilization, the meander will continue
to shift location and/or cause the stream channel to braid
more substantially than it already does on the property. These
two meanders were selected as the primary focus for this
project after extensive site visits and data collection.
Meander #1 June 2007: pre‐

Meander #2 October 2008: pre‐
construction

Bankfull discharge for the project is approximately 570 cfs (identified as being between the 1‐
and 2‐year return interval storm). It is not anticipated that this discharge will be impacted by
the proposed channel geometry. The proposed channel geometry is further described in
Section 4.0 below. Additional hydraulic calculations documenting the Flood Hazard Area
floodplain as well as the 100‐year
floodway are described in detail in the
report entitled, “Floodplain Delineation
of the Walnut Brook and Unnamed
Tributary to the Walnut Brook,” dated
March 10, 2008, as prepared by
Princeton Hydro.

2.4 The Project
Background

Restoration of small streams, floodplain
and associated wetlands is critical to
watershed restoration efforts throughout
order streams constitute almost 95% of all identified

Meander #1 Looking downstream‐ April 2007

New Jersey. Nationally, 1st and 2nd
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streams/rivers and account for three quarters of the collective length of US waterways. These
small headwater streams represent a disproportionately large share of the fluvial system.
Stream degradation in these smaller systems has a cumulative effect on the largest NJ
watersheds such as the Delaware and the Raritan watersheds. Floodplain wetlands can provide
societal values such as flood storage, nutrient and sediment retention, migratory wildlife
corridors, threatened and endangered species habitat, ground water recharge, environmental
education, passive recreation and more. In recent years, throughout New Jersey, many small
streams have become incised and disconnected from their floodplain. Floodplain wetlands have
become drier due to lack of frequent flood events and lower ground water levels. Floodplains
have been drained, graded, farmed and built upon for many years.
Pre‐Construction Conditions

The stream is incised and the stream bottom has cut down significantly in the last 50 years due
to channelization and increased impervious area in the watershed. Peak storm flow frequency
and quantity has increased dramatically in the last 50 years. However, due to the stream
incision, flood elevations are lower in the landscape and discharge of stormwater to the
floodplain only occurs during larger storm events. The adjacent hydric soils were also graded for
agricultural uses and storm water runs off these fields quickly. Invasive exotic vegetation on site
is flourishing, including multiflora rose which dominates the shrub layer in the streamside
forests. The agricultural fields are dominated by cool season European grasses such as
orchardgrass, reed canarygrass, fescues and ryegrass. Ecological functions such as nutrient
cycling and removal, retention of particulates, export of organic carbon, flood water retention,
plant biodiversity, and wildlife habitat interspersion are severely compromised in the degraded
floodplain and wetlands on the site.
No critical wildlife habitat, as mapped by the NJ Division of Fish & Wildlife’s Landscape Project,
occurs on the project site. Landscape Project critical habitats for “Emergent Wetland”,
“Forested Wetland” and “Forest” categories are mapped in properties adjacent to the project
site. After the project is complete it is anticipated that the critical wildlife habitats mapped can
be expanded to include the Dvoor Farm project site.
The Walnut Brook Riparian Restoration project included elements of wetland restoration,
creation, and enhancement that will serve as a public demonstration project for the
transferable technology of riparian restoration. Funds were obtained to complete the
engineering, design, and construction of the 13 acre restoration site. Major items of work
included: earthmoving, installing stream stabilization measures, restoring floodplain wetland
areas, and planting riparian areas with native species.
Walnut Brook exhibits a high erosion potential and preliminary observation of the tributary
North Jersey RC&D
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concluded that it was in poor condition in terms of stability, with stability not noticeably
improving directly upstream or downstream. The project team believes that watershed shape,
land use, soils and geology, vegetative cover, alterations to channel and overbanks, and quite
possibly other causes makes Walnut Brook a flashy stream.
In May 2007, the Natural Resources Conservation Service (NRCS) collected field survey
information in order to design the streambank stabilization project for the Walnut Brook
Riparian Restoration. According to this survey information the erosion rate of Meander #1 and
Meander #2 along the Walnut Brook is on average 7 feet and 3 feet per year, respectively, since
2002. In 2007, Meander #1 and Meander #2 eroded an additional 6 feet and 12 feet,
respectively, in the six months between May and November. This bank erosion over the past 5
½ years has resulted in approximately 5,000 cubic
yards of sediment input to the Neshanic stream
system. We estimate an annual reduction of
approximately 1,000 cubic yards of sediment into
the Walnut Brook and eventually the Neshanic River
downstream. Non‐point source pollution has been
identified as the primary water quality problem in
the Neshanic Watershed.
Meander #1: Instability of bank, overhanging,

Excessive sedimentation decreases aquatic life and
habitat. The unstable banks were threatening
existing vegetation and larger trees that are critical
to the riparian buffer habitat and provide shade to the brook. Additionally the unstable and
undermined streambanks were becoming a safety hazard in a heavily used recreational park.
severe erosion (May 2007)

Design Process/Project Process
As part of this project, the project team assessed the existing conditions of the stream bed,
banks and floodplain, developed conceptual and final designs, assessed alternatives and
diversions and obtained the appropriate permits.
The design utilized the data collected by the various project partners with existing survey data
from other sources and it was supplemented by an in‐field survey. Concept options were
guided by regulations and estimated costs. A thorough hydrologic (HEC‐HMS) and hydraulic
study (HEC‐RAS) was performed to enhance the data collected by the Rosgen method.
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Proposed Riparian Restoration Design

All design elements were selected to maximize the use of vegetative techniques wherever
possible; however, the velocities and shear stresses anticipated in the channel indicated that
some armoring would be required. Again, due to funding limitations for the project, only two
(2) meanders on the property were proposed for stabilization during this project. It is
anticipated and recommended that the remaining portions of the stream onsite be stabilized at
some point in the future.
Earthmoving activities will consist of removal of fill from the floodplain in order to reestablish
the natural floodplain topography as it existed prior to the conversion to agriculture. Stream
stabilization measures may consist of in‐stream grade control features to re‐connect the stream
to the floodplain caused by channel incision. Other bio‐engineered stabilization techniques
may be incorporated to reduce excessive bank erosion. Wetland restoration techniques will be
applied to floodplain areas to restore the historic wetland hydrology (through surface and
subsurface sources); this will be constructed from support from the NJ Wetlands Mitigation
Council. The riparian plant community will be restored and enhanced through the removal of
invasive and exotic vegetation and with the establishment of native riparian and palustrine
forest plant communities.
The project will restore/create 2 acres of riverine wetland in floodplains along Walnut Brook on
the HLTA property. A project goal is to restore natural wetland hydrology to 2 acres of
floodplain by a combination of raising the level of Walnut Brook through grade control and
natural stream channel design and removing soil from the floodplain. These areas will also be
planted to native riverine wetland herbaceous and woody vegetation. A challenge in designing
the project was the difficulty in identifying a stream and wetland reference reach, as most of
the region has also been degraded by agriculture and development pressures that this reach of
the Walnut Brook has experienced.
Meander #1: Streambank Stabilization Design

Multiple techniques were proposed including the use of both resistive and re‐directive
measures for this meander. Approximately 470 linear feet of stream will be stabilized at this
location. A majority of the proposed techniques are resistive including the use of the slit
trenches to catch debris as it moves down the channel and keep it out of the proposed wetland.
In an upstream to downstream direction, the following techniques are proposed:


Resistive boulders are proposed along the left bank (facing downstream) to maintain the
bankfull width to depth ratio. These resistive boulders will be placed with keyways to
anchor the stones into the bank and minimize the potential for failure. The D50 size
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proposed for this technique is 36 inches.
Immediately downstream three (3) rock vanes are proposed as the stream enters the
meander. Each rock vane is designed with a D50 size of 36 inches. Between each rock
vane additional resistive boulders are proposed with D50 size of 36 inches. Below each
rock vane pools will be pre‐dug to dissipate energy as the stream enters the meander.
The resistive boulders and rock vanes will be keyed into the bank and planted with pole
plantings. Additionally locked logs and limbs will be used to resist erosion along the
banks.
Downstream of the third rock vane single stone bendway weirs are proposed with D50
size of 48 inches.
Additionally, a grade control structure will be installed across the stream channel. The
grade control structure is proposed to ensure that any future headcuts do not
jeopardize the stabilization techniques proposed. The grade control structure will be
constructed of rock with a D50 size of 48 inches and keyed into the bank.
At the downstream end of the meander, a grand slam with longitudinal peak stone toe
protection (LPSTP) is proposed to resist the stream flow as it hits the left streambank.
The LPTSP will have a D50 size of 24 inches.
At the downstream end of the meander stabilization, resistive boulders are proposed
again and will be keyed into the bank. The D50 size of this rock is 48 inches.
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Diagram of Longitudinal Peaked Stone Toe
Protection (LPSTP)

As-built

After a couple of high flow events stream has
scoured at the toe & stone has self-adjusted

Sediment has deposited landward of
the LPSTP
Dave Derrick, P.E. USACE

Meander #2: Streambank Stabilization Design

Multiple techniques are proposed including the use of both resistive and redirective measures
for this meander. Approximately 250 linear feet of stream will be stabilized at this location. A
majority of the proposed techniques are resistive including the use of the slit trenches to catch
debris as it moves down the channel. In an upstream to downstream direction, the following
techniques are being proposed:






The upstream end of this design includes LPSTP keyed into the banks as well as single
stone bendway weirs. The LPSTP and single stone bendway weirs will resist and redirect
the stream away from the outside bank of this meander. The D50 size for the LPSTP is 24
inches and the D50 size for the single stone bendway weirs is 48 inches.
Downstream of the LPSTP a grade control structure is proposed at the existing channel
invert to protect against migration of future headcuts impacting the proposed
stabilization. The D50 size for the grade control structure is 48 inches.
At the downstream end of the meander an angle slam is proposed. The angle slam will
be constructed of locked logs with resistive and ballast boulders. The D50 size for this
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structure is 36 inches.
As described in detail above, the rock proposed for this design has D50 varying between 24 and
48 inches. All rock was sized using Figure 16A‐1 from Appendix 16A – Size Determination for
Rock Riprap in Chapter 16 of the Engineering Field Handbook as prepared by USDA – NRCS.
It is not anticipated that the proposed stabilization would have any negative hydraulic impacts
on the upstream and downstream areas. The proposed stabilization will prevent additional
scour and erosion of the streambanks on the subject site.

2.5 Project Team and Funding

The project was managed by North Jersey Resource Conservation and Development (RC&D)
with support from the following partners: Hunterdon Land Trust Alliance (HLTA); Hunterdon
Central Regional High School; Hunterdon County Freeholders; Hunterdon County Roads,
Bridges & Engineering Department; Hunterdon County Soil Conservation District; New Jersey
Department of Environmental Protection (NJDEP) Office of Policy Implementation and
Watershed Restoration (formerly the Division of Watershed Management); New Jersey
Wetlands Mitigation Council, New Jersey Institute of Technology; New Jersey Water Supply
Authority; Princeton Hydro LLC; Raritan Township Environmental Commission, Department of
Public Works, Recreation Commission, Township Committee and Engineering Department;
United States Department of Agriculture Natural Resources Conservation Service (USDA‐NRCS);
South Branch Watershed Association; NJDEP Fish & Wildlife; Trout Unlimited; Beazer Homes
USA; U.S. Army Corps of Engineers Water Operations Technical Support Program (WOTS);
Vollers Excavating; Rudl Fencing and Decking and ShopRite of Hunterdon County Inc.
Unique to the project was the overwhelming support it received from community members,
government agencies and local businesses. The resources brought to the table from these
partners not only reduced the project’s overall cost, but more importantly improved the
benefits provided by the project. By 2010 there were twenty‐four partner organizations that
had contributed to the project.
The streambank construction and stabilization work was overseen by David Derrick a Research
Hydraulic Engineer from the US Army Corps of Engineers, the USDA‐NRCS, and Princeton Hydro
LLC. The riparian buffer restoration was overseen by North Jersey RC&D. Community and
corporate volunteers and groups assisted with the implementation of the riparian buffer
plantings.
As with many restoration projects obstacles and challenges were faced by the Project Team.
To start, it took over two years to receive the funding needed to begin the project. The
North Jersey RC&D
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contract with our primary funder, the New Jersey Wetlands Mitigation Council, was executed in
January 2007. With the project underway the project team met with staff from the NJDEP
Division of Land Use Regulation to review the proposed project design.
The project team was aware that an updated version of the Flood Hazard Area Control Act was
set to go into effect prior to the permit submission. With that in mind, the purpose of the
meeting was to obtain feedback on the design and to determine how the proposed streambank
stabilization practices would coincide with the new permitting guidelines. Working with the
New Jersey Wetland Mitigation Council and the NJDEP – Division of Watershed Management
proved exceptionally helpful during the permitting process for the project as both groups aided
the technical reviewers and provided valuable assistance in the progression of the permit
issuance.
Later in the process it became apparent that additional funding would be necessary to
complete the proposed elements of the plan. In July 2008 North Jersey RC&D obtained
construction bids from nine contractors to complete the wetland and stream stabilization
construction. Bids exceeded the project budget by $225,000. This funding shortfall was
addressed by seeking new funding sources and requesting additional funds from the original
funder, the NJ Wetlands Mitigation Council. North Jersey RC&D succeeded in obtaining
additional funding support for the project. Through an existing watershed management grant
‘Developing the Neshanic River Watershed Restoration Plan’ led by New Jersey Institute of
Technology and funded by the NJ DEP Division of Watershed Management an additional
$126,000 was obtained to off‐set the costs of the streambank stabilization portion of the
project. The Project Team also successfully obtained $25,000 worth of rock from two
partnering organizations as well as other in‐kind professional services and donated materials.
In total $566,260 was received from the NJ Wetlands Mitigation Council and $126,000 from
NJDEP.
A few other challenges and obstacles faced by the Project Team were the issues of land
ownership and deed restrictions. The wetland portion of the project proposed for the
Hunterdon Land Trust Alliance’s Dvoor Farm property was initially purchased with assistance
from NJDEP Green Acres Program. Therefore various restrictions were placed on the land
regarding its future uses. Approval from the NJDEP Commissioner was required to proceed
with the project as designed. Fortunately, it was concluded that since the project will serve to
protect and enhance the conservation value of the property the practices were approved as
long as we followed a short list of conditions. Such conditions included completion of project
within 2 years from start of construction, restoration of land utilized for stockpiling back to pre‐
existing conditions, the property must still be made available for public access and that
Hunterdon Land Trust Alliance must file a Deed of Conservation Restriction that complies with
North Jersey RC&D
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Green Acres regulation.
During the permit preparation process it came to North Jersey RC&D’s attention that Jersey
Central Power and Light had an electric transmission easement through the property, thereby
disallowing the use of NJ Wetlands Mitigation Council money in this area. The funds obtained
from NJDEP Watershed Management proved very useful to help construct the streambank
stabilization practices that fell within the easement area. As a condition of the easement
holder, the vegetation within the easement could not exceed ten feet in height at maturity.

3.0 Construction
3.1 Streambank Stabilization

At the onset of the project, it was determined that a detailed stream survey was necessary. A
tooth‐pick survey was conducted to establish some of the key characteristics of the stream
channel including the Rosgen classification of the stream reaches. Researching the historic
photos of the site revealed that the stream channel was straightened sometime prior to 1956,
hence the extreme instability in the channel. A detailed topographic survey of the channel and
the floodplain was performed. The riffle‐pool sequence proved to be a Type C3 meandering
stream. The project team had several meetings to discuss the stream stabilization techniques
and several additional field meetings were held.
The hydrology for the stream project was established using HydroCAD Software Solutions’
Stormwater Modeling System and hydraulic modeling of the stream was completed using the
United States Army Corps of Engineers Hydrologic Engineering Center River Analysis System
(HEC‐RAS). The hydraulic model established in‐stream velocities and shear stresses and
provided the basis for the rock sizes specified in the stream stabilization measures proposed.
Due to fisheries concerns, construction could not commence until after June 15th. This meant

Willows harvested in March, taken

Root growth after being

from NRCS Plant Material Center in

out of cold storage days prior to use

soaked for few days

Big Flats NY

and allowed to “soak” in nearby pond.

Willows being harvested and hauled
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that dormant plant materials needed to be harvested and kept dormant until we could install
the bio‐engineering practices. Willow cuttings were harvested in March and kept cool (33‐35
degrees) and moist in large, walk‐in coolers. In mid‐June the plants were taken out of the
coolers and allowed to soak for 2‐4 days in a nearby pond prior to installation.
Construction for the access/haul road was delayed by rain storms that had been hitting the area
throughout the entire month of June. As of June 20th, there had 2 days without rain and the
area had received close to 6 inches of rain.

Meander #1: May 2009

Meander #1: Looking Up Stream at
completed Grade Control (Engineered
Rock Riffle) July 2009

North Jersey RC&D

Meander
#1’s
proposed design as
constructed in June
2009 included both
resistive
and
re‐
directive measures to
address
several
After Construction: Looking Down
problems, including
Stream July 2009
head‐cuts and severe
bank erosion. The head‐cut movement and channel
migration from the time of survey to the time of
construction was startling. To address the changes, a large
grade control structure in the form of an engineered rock
riffle was added during construction. Treatments of
Meander #1 included several rock vanes with large keyways
and scour pools and longitudinal peaked stone toe
protection (LPSTP). The downstream outside bend was
stabilized with additional LPSTP and smooshed riprap
beneath existing exposed tree roots.
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Meander #1: Triangulating Vane
construction June 2009

Meander #1: one of the Vanes
completed with willows placed in
keyway

Meander #2 although shorter than Meander #1 presented
challenges as well. Most severe in this reach was the
headcutting in the stream channel and severe bank
erosion at the inside bend at the upstream limits and at
the outside bend on the downstream limits. The proposed
Meander #2: Looking Up Stream
design included the use
October 2008
of single stone bendway
weirs (SSBW) and slit trenches to be planted with willow
cuttings. The weirs were placed with LPSTP between them
and a grade control structure immediately downstream of the
weirs. The downstream limit had a boulder‐log revetment
locked log structure.
Looking Up Stream: May 2010 (after)
Unique to Meander #2 is the t‐shaped single‐stone bendway
weirs. Again, adaptive management during the June 2009
construction required innovative use of some of the irregular
boulder sizes and shapes available at the time of
construction.

June 2009: Dave Derrick installing
willow cuttings with use of yellow
machine above LPSTP
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All design elements were selected to maximize the use of
vegetative techniques wherever possible; however, the
velocities and shear stresses anticipated in the channel
indicated that some armoring would be required. Again, due
to funding limitations for the project, only two meanders on
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the property were stabilized.
Construction of the stream project was completed in large part with the aid of volunteers who
were led by Linda Peterson PE, USDA‐Natural Resources Conservation Service, David Derrick, US
Army Corps of Engineers and Mary Paist‐Goldman PE, Princeton Hydro LLC. The construction of
the entire stream project was completed in less than two
weeks by two local excavating contractors. Construction
costs were minimized by using day rates for the equipment
onsite and material costs were reduced by donations from
private companies.
Equipment used to complete the streambank stabilization
Equipment used in June 2009
included: Cat 924 Loader, Case 9020 Excavator, Cat D4
Bulldozer, 621 Loader, Skid Steer, CAT 416 Backhoe, York Rake and probably one of the most
important machines was an Excavator with a thumb to properly place the rock for the grade
control structures.
In spring 2010 the project team had to conduct adaptive management along Meander #1. In
mid‐June, an additional grade control structure in the form of an engineered rock riffle was
installed above Vane #1. This additional structure was submitted to amend the exiting permit
and it was approved by NJDEP Land Use for installation. In April and May, the project team
worked with the stream contractor to adjust some of the rocks and boulders that had gotten
displaced during the past major storm events. It is anticipated that with the installation of the
upstream grade control the velocity of the brook will get dissipated prior to hitting Meander
#1’s vane structures. At this time slit trenches were constructed to install additional willow
material that would aid to capture the woody material that occurs due to the out of bank flows.
The willows utilized were harvested in March 2010. In a similar fashion as had been completed
in 2009, the willows were harvested while dormant. They were kept moist and in a walk‐in
cooler at 33‐35 degrees. Once needed, they were removed from the walk‐in cooler and placed
in a near‐by pond to soak for a few days prior to use. Unfortunately the 2010 spring and
summer did not receive a lot of rainfall and the temperatures were considerably hotter than in
2009. A majority of the willows installed in the slit trenches did not survive.

3.2 Riparian Buffer Restoration

This portion of the project focused on the establishment and enhancement of the riparian
corridor along a specific length of Walnut Brook and the surrounding land. The project goal is
to restore natural stream function and improve overall water quality. This involved planting
trees, shrubs and native grasses in areas immediately adjacent to the brook to strengthen its
North Jersey RC&D
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banks, increase shading on the brook, increase wildlife habitat, and help to reduce the volume
of runoff over the landscape. Volunteers played a huge role in working to plant the trees and
shrubs in the project area.
Approximately eight (8) acres of floodplain were restored by the increased flooding frequency,
native planting and invasive exotic plant removal. The entire 8 acres of floodplain may not meet
the jurisdictional definition of wetlands (due to soils and hydrology criteria) but will provide
many of the ecological functions discussed previously. Eight acres of riparian buffer were
established on farm fields on each side of Walnut Brook to protect the stream from any
agricultural runoff or other nonpoint source pollutants such as lawn fertilizers and pesticides,
and road runoff. Buffers were planted to native floodplain trees, shrubs, grasses and forbs. A
total of 13 acres of riparian restoration represents approximately 30% of the Hunterdon Land
Trust Alliance property at the Dvoor Farm. A small portion of the riparian buffer restoration
took place at the upstream end of the HLTA property in
Mine Brook Park owned by Raritan Township (lot 2.01).
Over the course of three years, North Jersey RC&D lead
the riparian buffer restoration process along the Walnut
Brook. North RC&D had the contacts, experience and
knowledge to secure volunteers, material and professional
services which translated into planting 2,061 native trees
Meadow/field off Shield’s Ave
and shrubs in 2009, 2010 and 2011. To date 135 people
October 2008 (pre)
have volunteered to
assist with planting or
caring for the riparian buffer plantings. The volunteers
were invaluable in helping to plant trees and shrubs along
both sides of the Walnut Brook. In working with Hunterdon
County Roads, Bridges and Engineering Department, North
Jersey RC&D was able to secure mulch that was placed
Machine removing multi‐flora rose
around the newly planted trees and shrubs in an attempt to
from buffer planting off Shield’s Ave
reduce the amount of
competitive vegetation
and grasses from growing around the buffer plants. The
volunteers put mulch around all the plants and placed
protective caging around the newly planted material in an
attempt to protect the plant from wildlife damage.
Volunteers from Ethicon Planting
Buffer: April 2009
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As designed the buffer installation was completed in
phases. The importance to phase the installation of the
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plantings was multi‐faceted. The benefits were that plantings could occur prior to the
proposed major construction activities, the plantings could be completed when volunteer
groups were more readily available, the project spread out the risk of losing trees and shrubs to
drought or wildlife damage, and areas could be reassessed to make sure that an adequate
buffer was planted once the majority of the project was completed. North Jersey RC&D was
able to initiate the buffer phase of the project in March 2009. Volunteers planted 660 trees
and shrubs along the Walnut Brook prior to the active construction of the streambank
stabilization work or the wetland being started. Throughout the spring, summer and fall of 2009
additional plantings occurred with assistance from volunteers. In 2010 another way of
plantings occurred focused on the streambank side of the buffer. Plantings were installed
between the completed wetland and the constructed streambank stabilization practices. In
2010, due to drought conditions volunteers were enlisted to help water the trees and shrubs.
In early 2011 causalities of the drought‐like conditions were noted in the buffer. Some reasons
why the causalities occurred were from wildlife damage, even on trees and shrubs that were
caged, since there were so many plants a handful of them did not have the proper caging
around them to protect from deer browse, buck rub or girdling; poor plant material received
from nurseries; and plants that did not get enough watering during the drier/drought
conditions. Majority of the plantings survived and are thriving.
Since 2009 the following material and quantity has been planted at the restoration site:
Riparian Buffer Planting: Shrubs
Botanical Name
Species Name
Aronia Melanocarpra
Black Chokeberry
Cercis Canadensis
Red Bud
Cephalanthus occidentials
Buttonbush
Cornus Amomum
Silky Dogwood
Cornus Racemosa
Gray Dogwood
Myrica Pennsylvanica
Bayberry
Rhus Coppalinum
Winged Sumac
Sambucus Canadensis
Elderberry
Viburnum Dentatum
Arrowood Viburnum
Viburnum Prunifolium
Blackhaw
Viburnum Trilobum
Cranberry Viburnum
Total
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Quantity
165
70
125
25
400
190
180
20
22
150
15
1362
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Riparian Buffer Planting: Trees
Botanical Name
Species Name
Amelanchier Canadensis
Shadbush
Betula Nigra
River Birch
Carpins Caralinana
Ironwood
Celtis Occidentalis
Hackberry
Fraxinus Americana
White Ash
Fraxinus Pennsylvanica
Green Ash
Plantanus Occidentalis
Sycamore
Quercus Palustris
Pin Oak
Quercus Rubra
Red Oak
Total

Quantity
94
20
106
45
132
16
131
140
15
699

A unique quality of the project was the ability for the riparian buffer restoration to occur on
both sides of the Walnut Brook. The use of the properties was also diversified prior to the
restoration work being completed. The bulk of the riparian buffer plantings as noted above
occurred along the brook, referred to as the Shield’s Avenue side of the project. This portion of
the property has historically been maintained as an open field/meadow. It was mowed every
so often to help control the multi‐floral rose growth. The project partners felt the Shield’s
Avenue side of the restoration project would be a great place to establish a native warm season
grass area. In April 2009, 1.18 acres of the field was prepared to have warm season grasses
planted on it. North Jersey RC&D worked with the USDA‐NRCS Wildlife Biologist to establish an
area along side of the shrub planting area. The following table indicates that species chosen for
this section.
Riparian Buffer Planting: Warm Season Grass

Botanical Name
Schizachyrium Scoparium
Panicum Virgatum

Avena sativa
Asclepias Syriaca
Rudbeckia hirta
Chamaecrista Fasciculata
North Jersey RC&D

Species Name
Little Blue Stem
Switch Grass
Indian Grass
Big Blue Stem
Oats
Common Milkweed
Purple Cone Flower
Black Eyed Susan
Partridge Pea

Quantity
3 lbs
1 lbs
3 lbs
3 lbs
15 lbs
0.5 lbs
0.5 lbs
0.5 lbs
1 lbs
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The farmer that the Hunterdon Land Trust Alliance works with to mow the field on Shield’s
Avenue planted
the seed with a
no‐till
seeder.
Since the warm
season
grass
seed is lighter
and fluffier than
Warm Season Grass seed being poured
Teaching Moment: EvanMadlinger, USDA‐
typical seed a
into no‐till grass drill: April 2009
NRCS speaking to June 2009 Construction
specific
no‐till
volunteers about establishment of Warm
Season Grass planting
seeded
is
utilized.

4.0 Post‐Construction
4.1 Site visits

North Jersey RC&D and the project team knew going into this project that the force and velocity
of the water coming down the Walnut Brook, especially during storm events would be the real
test for the stabilization practices installed. The design engineers proposed the various
practices based on the calculations and their experiences in addressing streams of this nature.
As the construction was taking place there were continual discussions regarding the importance
of site visits and monitoring of the practices. Little did the Project Team know that the
streambank stabilization practices installed would be put to the test so quickly after
construction was completed.
In the six months after construction of the stream practices Walnut Brook experienced a few
out of bank flows, some being 8 to 12 inches above top of bank. Several major storms hit the
area just weeks after the construction was complete dumping close to a total of 5 inches of
rain. Typically this stream system dries up by summer and stays dry until late fall. However,
2009 was an atypical year. With the rain events in the watershed the Project Team was able to
observe how the practices put in place were functioning.
Around July 29, 2009 another large storm and rain event hit the area. This time approximately
two separate rainfall events occurred sending the Walnut Brook out of bank for most of a day.
Fortunately the newly seeded areas had a few weeks to get established. Additionally about
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85% of installed live stakes are sprouting and achieving new growth. So far the stream
stabilization measures are holding in place.
On August 2, 2009 a large rain storm hit the area dropping about 2 inches over a short amount
of time. Basically the flow was 8 to 12 inches above the top of bank on both outer bends. So, it
was quite a bit greater than bankfull flow. The vegetation looks great even though it took a lot
of flow and got hit by a lot of debris. Grass seed is coming on strong, all the dormant live stakes
and plantings continue to leaf out and grow. Some of the newly planted trees and shrubs in the
buffer area were knocked around by out of bank debris, however most plant material is secure.
A lot of bed scour took place where we wanted pools in the bends. A rock launching event
occurred with this storm activity. The vanes in meander #1 got a little beat up however no
major failures or catastrophe occurred. Minor adjustments will have to be made in the near
future.
Due to this last storm in area upstream of the reach, the head‐cut has advanced, so we
definitely need the additional grade control.
Meander #1 took the brunt of the storm forces and a few individual rocks from the vane
structures launched into the Brook. The good news is that these structures were designed to
do this without having the lost rock cause any further or new bank erosion. A few of the in‐
stream structures installed in Meander #1 needed repair but generally they functioned as
planned and prevented further streambank erosion.
The storm effects on Meander #2 were a different story. A great pool formed between SSBW
#2 and #3. The locked logs performed well, as did the grade control structure. It looked great
and the team had the alignment correct. To quote one of the design engineers’ is was a “thing
of beauty”.

Willow growth observed April 2010

The willow cuttings installed in June 2009 flourished with
the rainy weather the site experienced and achieved good
growth. By the time the growing season was over about
85% of the live stakes were sprouting and thriving. The
weather pendulum swung the other way in 2010 and
negatively affected the willows planted in 2009 and the
additional plantings added in 2010.

The following is a summary of conditions at Meander #2 after August 2nd 2009 storm. Good
pools are forming between the Single Stone Bendway Weirs (SSBW). The rock structures seem
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to be holding up nicely, especially considering how many large rainfall events we have had over
the last few weeks. The downstream Grade Control is holding up nicely as well. The alignment
of the structure is in‐tune with the project. Vegetation on the banks including the dormant
willow cuttings and black willow posts are stable and achieving new growth.
Once again, during January to March 2010 a fair amount of precipitation in the form of snow
and rainfall occurred at the project site. Closely after the events, members of the Project Team
would visit
the project
site
and
observe how
the stream
practices
were holding
March 2010: During storm that
dumped 2.99” of rain in the area.
up as well as
Walnut Brook flooded and
how
the
overflowed into wetlands
wetland area
March 2010 rainfall: USGS stream gauge
was
being
of Neshanic River (downstream of
affected.
Walnut Brook)
Notes were
taken about the stability of the in‐stream structures, photos were taken and the USGS Reaville
stream gage values were noted. An event to note occurred on March 13, 2010. The area
received about 2.99” of rain. The area was inundated with water. After the waters receded,
the Project Team identified four areas that need to be addressed later in the spring. The
corrections will occur with material available on site.
August and September 2011: Some of the smaller trees and shrubs were destroyed by the
massive amount of water that moved through the system due to Hurricane Irene during the
end of August. It was hard to tell, however if the dead trees found lying in parts of the project
site were dead before the storm or were caused by the storm. Some of the older caging
methods were overcome by debris and crushed the sheltered trees they were supposed to be
protecting. The new shelters that replaced the older ones which were installed by volunteers in
early August seem not to collect as much debris and far fewer casualties were noted after
Hurricane Irene due to the caging crushing the plant.
All in all, even though the project site has been victim to large rainfall and storm events, the
streambank stabilization practices are holding in place and the big achievement is no new bank
or streambed erosion is occurring.
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4.2 Monitoring

Stream stabilization projects include a level of uncertainty due to the complex nature of stream
systems. Historically, these projects were not adequately monitored or maintained due to lack
of funding; however, monitoring and maintenance are critical to project success. A well‐
designed monitoring plan will enable the project team to assess progress and determine when
or if additional maintenance or adaptive management is required.
Monitoring is defined as the collection and assessment of repeated observations and/or
measurements over time to evaluate the effectiveness of restoration actions. It is intended to:
 Ensure the project is performing as intended;
 Help identify maintenance and adaptive management needs
 Measure the effectiveness of project through time and under range of changing
environmental conditions relative to project goals
Three types of monitoring should be considered for stream stabilization projects:
1. Baseline – Characterize existing conditions pre‐project.
2. Implementation‐ Assess whether project was carried out as planned. Assess whether the
restoration measures were installed or constructed correctly. This monitoring is typically
conducted during and immediately after implementation.
3. Effectiveness – Evaluate whether the project had the desired effect on resource indicators.
Assess whether the restoration achieved the desired result. The monitoring variables used shall
focus on indicators that document the desired conditions. This type of monitoring is conducted
post‐implementation, and may continue for several years.
As part of the Walnut Brook Riparian Restoration Project, various types of monitoring were
conducted:

Photomonitoring and visual observations

Biological monitoring

Geomorphology surveying

Vegetation monitoring
Photomonitoring and Visual Observations

North Jersey RC&D and other project partners visit the site periodically to take photographs
and make observations regarding performance of the in‐stream structures and the new
vegetation. These photographs and observations can be compared to those taken before the
project occurred. In particular, observations are made during and after significant storm
events. This type of monitoring was part of the baseline monitoring, and will be part of the
ongoing implementation and effectiveness monitoring.
North Jersey RC&D
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Biological Monitoring

For the Walnut Brook project, benthic macroinvertebrate samples were collected at three
locations utilizing the U.S. EPA Rapid Bioassessment Protocols for Use in Streams and Rivers
(EPA 841‐B‐99‐002).
Macroinvertebrate monitoring involves testing for the presence of macroinvertebrates within a
stream, and basing water quality ratings on the abundance and diversity of the organisms
present, as well as the sensitivities of these organisms to pollutants. The advantages of
biological assessment include the following:
 Fluctuating environmental conditions can be monitored over time.
 Biological communities can be used as indicators of general ecological integrity.
 Macroinvertebrates are usually abundant in streams and sampling will have no
detrimental effect on the community.
 Individuals are easily identified and established tolerance values are readily available.
 Due to the relatively short life cycle of the organisms within a community, impacts are
easily measured and ecological changes can be seen quickly.
 Biological monitoring assists in problem identification within an area.
 More detailed chemical testing can be done to determine the exact problem or possibly
identify a source indicated by biological monitoring.
The biological assessment project involved the monitoring of three sites in the Walnut Brook
watershed for macroinvertebrate communities. These locations bracketed the stabilization
activities undertaken by the full project. These stations were used to assess the effectiveness
of these efforts in protecting and improving the water quality of the restored stream. Biological
assessment monitors trends in the benthic community and is used to determine possible
problem sites for further analysis.
The South Branch Watershed Association conducted four sampling events pre‐project in 2007
and 2008. The New Jersey Water Supply Authority collected five post‐project samples 2008‐
2010. This type of monitoring was part of the baseline monitoring, and was completed in
September 2010. NJ Water Supply Authority completed a full monitoring report for the project,
Walnut Brook Riparian Restoration Benthic Macroinvertebrate Monitoring, as noted in
Appendix B.
Summary: Overall Trends

The sampling events conducted by the South Branch Watershed Association indicate that the
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Walnut Brook at Dvoor Farm was non‐impaired for macro invertebrates for two of the four
sampling events, spring 2007 and spring 2008. The other two sampling events do not indicate a
NJ impairment score; this could be due to the small sample size collected during the summer
2007 and fall 2007 sampling events. For the two sampling events where an NJ impairment
score was found, only approximately 100 organisms were identified and used in the data
calculations. It is unknown how the 100 individuals were selected from the sample, or whether
that is the total number of organisms collected. The notes from when SBWA completed this
work could not be replicated.
In 2009, North Jersey RC&D contracted with the New Jersey Water Supply Authority (NJWSA) to
complete the macro invertebrate monitoring portion of the project. For the NJWSA sampling
events, with the exception of the June 2010 and October 2010, the entire sample was
identified, sometimes resulting in a sample size of over 100 organisms. The sample size could
potentially have an impact on several metrics, resulting in an altered NJ impairment score.
In comparing the data from the five NJWSA sampling events, there are some notable trends
that are apparent at all three sampling sites. The Family Biotic Index (FBI) at all three sites
increased over the course of the five sampling events. This indicates that families of
macroinvertebrates being found in the stream are more tolerant to pollution. Another trend
found across all three sites was a decrease in the Percent EPT, which is a measure of the
percent of organisms, sampled that are from the orders Ephemeroptera, Plecoptera, and
Tricoptera. Species in these orders are generally intolerant of water quality impairments.
These changes resulted in a decrease in the NJ Impairment Score. It also altered the ranking of
the stream from “non‐impaired” to moderately impaired”.
Conclusions and Recommendations

Benthic macro invertebrate monitoring is a cost effective way to obtain data on a particular
section of stream. When compared to historic data, the trends can be used to understand how
the water quality is changing over time. In the case of a major stream stabilization or
restoration, this data is particularly valuable because changes in habitat can have a large impact
on the benthic macro invertebrate community.
While the Walnut Brook experienced some reduction in water quality based on the macro
invertebrate data, it is likely not linked to the stabilization work. The parameters that changed
the most (FBI, percent EPT, total EPT taxa) are closely linked to overall water quality, while the
parameters that are associated with habitat such as total taxa richness and percent dominance,
generally remained stable. All sites maintained a taxa richness above 10 families, which
received the highest value of the NJ Impairment Score metrics. It is also noted that the changes
North Jersey RC&D
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occurred at all three monitoring sites, upstream, downstream and within the project area. This
is an indicator that any impacts that are being exhibited by the macro invertebrate community
at the three sampling sites, are likely also occurring throughout the watershed.
For the full detailed NJ Water Supply Authority monitoring report, Walnut Brook Riparian
Restoration Benthic Macroinvertebrate Monitoring, please refer to Appendix B.
Geomorphology Monitoring

Stream channels are defined by the transport of water and sediment within the stream banks.
Channel morphology is the result of the input and movement of sediment and water through
the system. NRCS collected stream survey data prior to the stream stabilization project to
assess with project design activities. Post‐project, the partners completed a survey
documenting the post‐construction stream profile and representative cross‐sections.
The longitudinal profile documented the overall profile of the stream by measuring points along
the stream channel. The longitudinal profile captured approximately 1,400 linear feet
beginning above the grade control structure installed above meander one and continuing
downstream to the willow slit trenches installed at the top of the bank near the lower
constructed wetland.
Measurements at cross‐sections will assist in measuring channel form and stream discharge. A
total of eight cross sections were documented (four for each meander treated). Monuments
were established at each cross section to enable continued monitoring at those exact locations.
Pebble counts were conducted to evaluate the composition of the streambed and the
dominant channel material particle size.
The geomorphology monitoring was part of the baseline monitoring, and it continued to be
part of the ongoing implementation and effectiveness monitoring. Princeton Hydro and NRCS
will utilize these data to determine whether the two meander sections are meeting the criteria
set during the design process and whether the stream is functioning within acceptable
parameters such as depth and width.
4.3 STEP‐L

The Spreadsheet Tool for Estimating Pollutant Load (STEPL) employs simple algorithms to
calculate nutrient and sediment loads from different land uses and the load reductions that
would result from the implementation of various best management practices (BMPs). STEPL
provides a user‐friendly Visual Basic (VB) interface to create a customized spreadsheet‐based
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model in Microsoft (MS) Excel. It computes watershed surface runoff; nutrient loads, including
nitrogen, phosphorus, and 5‐day biological oxygen demand (BOD5); and sediment delivery
based on various land uses and management practices.
As noted in the Neshanic River Watershed Restoration Plan the watershed is impaired for
aquatic life, phosphorus, total suspended solids (TSS) and copper, and listed on Sublist 5 of the
New Jersey 2004 Integrated Water Quality Monitoring and Assessment Report. The restoration
plan details the management measures needed to achieve the necessary reduction in bacteria
and to attain water quality standards for total phosphorus (TP), total suspended solids (TSS),
reduce the aquatic life impairments to a non‐impaired level, and it outlines the possibility of
restoring the base flow of the Neshanic River.
To specifically address the impairment of sediment the Project Team as described 2.4 The
Project Team was assembled to manage the Walnut Brook Riparian Restoration project with the
anticipation that this would help to reduce the sediment input into the watershed.
Land use changes dramatically alter watershed hydrology. As urban land increases, the
impervious surfaces such as rooftops, driveways, additional roads, and parking lots increase
while the pervious surfaces such as traditional agricultural lands decrease. The likely outcomes
of such changes are decreases in infiltration and groundwater recharge and increases in surface
runoff. Urban and suburban development also brings additional roads and stormwater
infrastructure such as drainage pipes and ditches with the intention to convey stormwater
away from individual properties as quickly as possible. Tile drainage and swale infrastructure
are also developed in agricultural lands to quickly disperse agricultural runoff from agricultural
fields. In general, agricultural and urban development lead to flashy watershed hydrology, in
which runoff reaches the stream quickly with high energy. This leads to stream bank erosion
and unstable channel conditions, and the contribution of additional sediment to the stream and
degradation of stream habitat.
4.3.1 Sediment

Sediment in streamflow is measured by Total Suspended Solids (TSS) and is a water quality
concern in the watershed. The Soil and Water Assessment Tool (SWAT) modeling results
indicate that 1,715 tons of sediment is carried away from the watershed by streamflow each
year. Multiple assessments indicate streams themselves are the primary source of sediments
and contribute 1,021 tons of sediment per year, which accounts for 60 percent of the total
annual sediment loads. The sediments could be eroded from the streambanks and resurfaced
from the deposited sediments in the stream bed due to the high energy streamflow. The
remaining 40 percent of sediments, roughly 694 tons, come from various land uses in the
watershed.
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4.3.2 Required Load Reductions

NJDEP (2010) designated the Neshanic River and its tributaries as FW2‐NT. According to the
designated use of FW2‐NT from the New Jersey Surface Water Quality Standards (NJAC 7:9B)
last amended on January 4, 2010 (42 N.J.R. 68a), the following surface water quality standards
are applicable to the pollutants of concern in the Neshanic River and its tributaries:






E. coli shall not exceed a geometric mean of 126 counts per100 milliliter (mL) or a single
sample maximum of 235 counts per 100 mL;
Fecal coliform shall not exceed geometric average of 200 counts per 100 mL, nor shall
more than 10 percent of the total samples taken during any 30‐day period exceed 400
counts per 100 mL;
TP shall not exceed 0.1 mg/L;
TSS shall be less than 40 mg/L; and
TN shall be below 10 mg/L to protect human health.

For all impaired streams, the U.S. Environmental Protection Agency (EPA) requires the
development of Total Maximum Daily Loads (TMDLs) for the pollutants of concern. A TMDL is a
calculation of the maximum amount of a pollutant that a waterbody can receive and still meet
water quality standards, and an allocation of that amount to the pollutant's sources.
Three sets of load duration curves were developed for the watershed. Each set contains five
load duration curves for five pollutants, i.e., TSS, TN, TP, fecal coliform and E. coli. The first set
of load duration curves are based on observed streamflow and water quality data at the USGS
Reaville Gage Station (N1 Station), whose drainage area only contains the upper portion of the
watershed. Both TSS and TN satisfy the TMDL water quality goals at the N1 Station. The load
reduction targets of 48, 90 and 91 percent for TP, fecal coliform and E. coli, respectively, are
required to achieve the specified TMDL goals including MOS and the threshold for the
frequency of exceedance at the N1 Station. The second set of load duration curves are based on
the streamflow and water quality results simulated by the well‐calibrated watershed model
SWAT at the N1 station. To satisfy the TMDL requirements, the load reduction targets are 48
percent for TP, 90 percent for fecal coliform and 91 percent for E. coli. There is no reduction for
TN and TSS necessary at the N1 station. These pollutant load reduction targets are essentially
the same as those based on the monitoring data at the same station. Since there is no observed
streamflow and water quality data at the watershed outlet, the third set of load duration curves
are only based on the streamflow and water quality results simulated by the SWAT model. The
load reduction targets are 9 percent for TSS, 49 percent for TP, 89 percent for both fecal
coliform and E. coli in order to meet the TMDL goals at the watershed outlet.

4.3.3 Management Measures to Reduce Nutrient Loads

The complete, Neshanic River Watershed Restoration Plan, reports six management measures
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that are recommended to reduce nutrient loads to the streams from various sources. In
particular the management measure that was applied to this project included:


Conservation Buffers – Conservation buffers are planned vegetative mixtures of trees,
shrubs and grasses placed in landscapes to influence ecological processes and enhance
ecosystem goods and services. There are many types of conservation buffers such as
contour buffer strips, field borders, grassed waterways, filter strips and riparian forest
buffers that should be applied in the watershed wherever appropriate.

4.3.4 Management Measures to Reduce Sediment Loads

The complete, Neshanic River Watershed Restoration Plan, reports seven management
measures to reduce sediment loads to the streams from various sources. In particular the
management measures that were applied to this project included:




Conservation Buffers – Conservation buffers have multiple water quality benefits and
reduce both sediments and nutrient loads to streams. As runoff goes through a
conservation buffer, dense vegetation in the buffer acts as a filter, blocking sediments
and sediment‐absorbed nutrients, pesticides, and pathogens and preventing them from
entering streams. Conservation buffers should be installed in proper locations to
achieve their optimal effectiveness in improving water quality.
Streambank stabilization – Streambank erosion contributes significantly to TSS in
streams in this watershed. Streambank stabilization can be used as an important
measure to reduce streambank erosion, improve water quality, and enhance stream
ecology. Although the streambank can be temporarily stabilized through various
streambank stabilization measures, permanent stabilization has to be achieved by
controlling the amount and velocity of stormwater runoff in the watershed. In order to
stabilize the streambanks, any land use activities that disturb the streambank should be
prohibited.

After the streambank restoration and riparian buffer planting project was completed, data and
information was entered into the STEP‐L worksheet. Information entered into the General
Watershed Data worksheet included the following: County, State, weather station, HUC‐14
number, land use and the soil hydrologic group. Another section focused specifically on the
implementation measures focused on the streambank stabilization work. The information
captured included: drainage area in acres, drainage area land use, restoration length for right
and left bank and lateral recession rate. This information was all entered into the STEP‐L excel
spreadsheet and an overall BMP Efficiency table was computed. This BMP Efficiency table
determines an efficiency rate but it does not equal actual sediment load improvement.
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The total load calculated by STEP‐L for the watershed by land uses with the associated BMP in
place is shown in the table below.
Total load by land uses (with BMP)
Sources
N Load
P Load
(lb/yr)
(lb/yr)
Urban
Cropland
Pastureland
Forest
Feedlots
User Defined
Septic
Gully
Streambank
Groundwater
Total

13578.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.11
0.00
13586.74

2089.82
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.12
0.00
2092.94

BOD Load
(lb/yr)

Sediment
Load (t/yr)

52285.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
16.23
0.00
52301.85

311.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.41
0.00
316.13

The total load calculated by STEP‐L for the subwatershed is shown in the table below. The load
for the parameters of Nitrogen (N), Phosphorous (P), Biological Oxygen Demand (BOD) and
Sediment were calculated without a BMP.
Total load by subwatershed(s)
Watershed
N Load
P Load (no
(no BMP)
BMP)

BOD Load
(no BMP)

lb/year
13740.9
13740.9

lb/year
52610.2
52610.2

W1
Total

lb/year
2152.3
2152.3

Sediment
Load (no
BMP)
t/year
399.9
399.9

The total load reduction required for N, P, BOD and Sediment are calculated below.
Total load by subwatershed(s)
Watershed
N
P
Reduction Reduction

BOD
Reduction

Sediment
Reduction

lb/year
154.2
154.2

lb/year
308.3
308.3

t/year

W1
Total
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The total load reduction for N, P, BOD and Sediment with the BMP in place is calculated below
with the corresponding percent reductions achieved.
Total load by subwatershed(s)
Watershed N Load
P
(with
Load
BMP)
(with
BMP)
lb/year
lb/year
W1
13586.7 2092.9
Total
13586.7 2092.9

BOD
(with
BMP)
lb/year
52301.9
52301.9

Sediment
Load (with
BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%
Sediment
Reduction

t/year

%

%

%

%

316.1
316.1

1.1
1.1

2.8
2.8

0.6
0.6

21.0
21.0

Sediment Load by Watersheds with BMP (t/yr)
350.000
300.000
250.000
Sediment Load by
Watersheds with BMP
(t/yr)

200.000
150.000
100.000
50.000
0.000
W1

N Load
90.000
Reduction
80.000
(lb/yr)
70.000
154.174
60.000
50.000
40.000
30.000
20.000
10.000
0.000

Sediment
Sediment Load Reduction by Watersheds (t/yr)
Load
Reduction
P Load
BOD Load by
Reduction
Reduction
Watersheds
(lb/yr)
(lb/yr)
(t/yr)
59.357
308.347
83.790
Sediment Load
Reduction by
Watersheds (t/yr)

W1
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60000.000
50000.000
40000.000

N Load with BMP
(lb/yr)

30000.000

P Load with BMP
(lb/yr)

20000.000

BOD Load with BMP
(lb/yr)

10000.000
0.000
W1
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5.0 Outreach
Since the project was initially proposed in 2004, North Jersey RC&D and its partners have
conveyed information to 500 people through on‐site tours, workshops, and presentations.
Information about the project has been published in the local newspapers that have 25,000
subscribers. The array of people educated include: community members; HLTA members; HLTA
Farmer’s Market shoppers; several local environmental and engineering consulting companies
as well environmental and engineering companies from Pennsylvania and New York; County
and State employees; Raritan Township and Flemington Borough environmental commission
and Town Council representatives; U.S. Congressman Leonard Lance; federal agencies such as
U.S. Fish and Wildlife Service and U.S. Army Corps of Engineers; corporate organizations; and
local business and professional organizations. The Walnut Brook project is contained in the
Mine Brook Park and on the Hunterdon Land Trust Dvoor Farm, all publically accessible
properties that are open for visitors.
All the great restoration work that was completed on site has been captured in hundreds of
photographs and video clips site. Additionally, we were fortunate enough to have a
representative from Hunterdon Central T.V. (HCTV) capture hours of video footage of the brook
prior to construction as well during active construction. The final product we received, as a
donated in‐kind product, was a 30‐minute video documenting the entire project from 2007 to
2010. This can be viewed from the North Jersey RC&D website.
Other organizations interested in undertaking similar restoration activities, as what North
Jersey RC&D has accomplished at the Walnut Brook project site, can locate site specific
information on the RC&D website at www.northjerseyrcd.org. We also posted video footage on
www.youtube.com and we posted hundreds of photos of progress throughout the life of the
project on www.Flickr.com. RC&D will continue to document and showcase the project
process from conceptual, to design, to construction at upcoming events.

5.1 Awards

After many years of planning, permitting and construction, the Walnut Brook Riparian
Restoration project has been fortunate enough to receive numerous awards and accolades.
In 2010 the project received the following awards:


2010 NJ Section American Water Resources Association: Excellence in Water Resources
Protection and Planning
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The New Jersey Section American Water Resources Association presented the first annual
“Excellence in Water Resources Protection and Planning Awards” on October 1st 2010. The
award recipients selected exemplified outstanding projects which are designed to protect and
enhance water resources management. The three categories of awards recognized included
Storm water management projects, Stream restoration projects, Exceptional water resources
management and planning initiatives. The Walnut Brook Riparian Restoration project was given
the award for the “stream restoration project”. The project was selected because it meets the
following criteria:
 Planning and design using a creative new or
innovative approach to water resources management and
planning
 Innovative site design demonstrating a
unique approach in the physical characteristics,
representing high standards in site
planning and
engineering
 Demonstrated cooperation between local
officials, applicants, and public thus promoting sound
planning and engineering. Significant consideration will be
given to nominations that demonstrate public / private
partnerships.
 Projects that embody the essence and
mission of the NJ section American Water Resources
Association.
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2010 NJ Governor’s Environmental Excellence Award: Healthy Ecosystems
This awards program was established in 2000 by the New
Jersey Department of Environmental Protection to
recongnize outstanding environmental performance,
programs and projects in the state. Since its inception, over
100 businesses, individuals, municipalities and institutions
have received recogniation.

NJDEP Commissioner Bob Martin, Grace
Messinger, Linda Peterson (NRCS),
Margaret Waldock (Hunterdon Land
Trust), Mark Gallagher (Princeton
Hydro), Governor (former) James Florio



Healthy Ecosystems Category: this award is presetned to a
nominee demonstrating a commitment to and experience in
programs or techniques that have resulted in the
restoration, protection and enhancemnet of the State’s
ecological resources: including wetlands, estuaries, coastal
areas; and non‐game and endanagered species.

2010 Hunterdon County Planning and Design Award: Hermia Lechner Award

Each year Hunterdon County Planning Board and staff recognize outstanding planning
accomplishments in Hunterdon County and the people responsible for them. The Hermia
Lechner Award is given to an individual or organization for exceptional planning efforts that
promote the conservation of natural resources; may include ordinances, environmental
programs, open space plans or other projects that protect the natural environment.
The project was recognized and given the following awards in 2011:


2011 Sustainable Raritan Awards: Remediation and
Redevelopment Award



2011 Bowman’s Hill Wildflower Preserve Land Ethics
Award: Nomination of Excellence

North Jersey RC&D nominated the Walnut Brook Riparian
Restoration Project for this award because we felt it was in
line with the goal of the award, to honors and recognizes individuals, organizations,
government agencies, community groups and business professionals who have made significant
contributions to the promotion of native plants and have exhibited a strong land ethic while
promoting sustainable designs that protect the environment. Ultimately the project was given
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the award; however the review committee felt that the project deserved to be recognized as a
‘Nomination of Excellence’. The full nomination was shared on the Bowman’s Hill Wildlife
Preserve website.


2011 Soil and Water Conservation
Environmental Excellence Award

Society

Pinelands

Nursery

sponsored

Each year, the Firman E. Bear Chapter awards an individual contractor, construction company,
designer or organization that displays excellence in an ecological restoration project, unique soil
and water conservation stabilization project, or innovative habitat development or
enhancement project. The presentation of the award will occur at the SWCS annual meeting at
the end of November 2011.
5.2 Conferences and Workshops

* 2009: Walnut Brook Stream Stabilization Working Workshop during active week of in‐stream
construction
In 2009, North Jersey RC&D managed and coordinated the
streambank construction with four paid contractors operating
machines in conjunction with hosting a working workshop
whereby we were able to incorporate an educational
opportunity with the installation of stabilization practices.
During this workshop, RC&D was able to have a renowned
Research
Hydraulic
Engineer from the U.S. Army Corps of Engineers to be on
site during the week of construction. During this working
workshop important streambank stabilization concepts
were conveyed to 42 volunteers that put in over 500 hours
of sweat equity to
complete the stream
Volunteers placing rock for LPSTP
during June2009 Working Workshop
construction component
of the project.
The
volunteers, material and professional services donated to this
portion of the project to date are valued at $106,000.
Volunteers came from as far away as Arkansas and California
to take part in our project and to be able to transfer these
‘Care & Feeding’ of June 2009
restoration techniques to their respective parts of the
Working Workshop Volunteers
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country.

* 2010 American Water Resources Association Annual Water Resources Conference in
Philadelphia PA
In November 2010, North Jersey RC&D presented information regarding the implementation
project at the Annual National American Water Resources Conference. The presentation
focused specifically on the streambank stabilization and riparian restoration work completed at
the site. The project was presented in the Restoration/Mitigation‐ Streams/Riparian session.
There were about 50 people in attendance in this session.
* 2011 New Jersey Floodplain Management/NJ Section American Water Resources Conference
North Jersey RC&D presented at the New Jersey Association of Floodplain Managers annual
conference in September 2011. The project was presented under the ‘Local floodplain
management through the use of innovative techniques and stream restoration’. The
presentation is titled: Walnut Brook: A Floodplain Reconnection Tail. Approximately 40 people
were in attendance for this presentation
* 2011 Northeast Agricultural & Biological Engineering Conference in Vermont
In July, Linda Peterson P.E., NRCS presented “A Model Approach for Restoring Stream Corridors
in Urbanizing Areas” at the Northeast Agricultural and Biological Engineering Conference held in
Vermont.
NRCS submitted an abstract to present A Model Approach for Restoring Stream Corridors in
Urbanizing Areas at the Northeast Agricultural and Biological Engineer conference to be held in
South Burlington Vermont in late July. The Northeast Society is in community with the
American Society of Agricultural and Biological Engineers (ASABE). ASABE is an educational and
scientific organization dedicated to the advancement of engineering applicable to agricultural,
food, and biological systems. Founded in 1907 and headquartered in St. Joseph, Michigan,
ASABE comprises 9,000 members in more than 100 countries.
5.3 Publications and Articles

* 2010 Hunterdon Central TV: Hunterdon Central Regional High School has their own television
station. There is professional communications staff working for HCTV. North Jersey RC&D
reached out to them to discuss their availability and interest to help document the
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construction activities as the Walnut Brook. During the course of about one year, the HCTV
staff captured footage from the project site. Interviews
were given by Grace Messinger, North Jersey RC&D
Project Manager, Dave Derrick, and other volunteers
during the week of the Walnut Brook Stream
Stabilization Working Workshop. This information was
combined with footage after the entire streambank
Dave Derrick “teaching” for HCTV
stabilization construction was completed. A 30‐minute
Walnut Brook video: June 2009
video was produced for the project. This was aired on
the North Jersey RC&D website for many months.

* Hunterdon County Democrat
October 7, 2010; editorial highlighting the Walnut Brook Riparian Restoration project
July 2, 2009: Photo and caption during construction week at Walnut Brook
* A project display was created for the project that was showcased at the 2010 NJ Governor’s
Environmental Excellence Awards ceremony
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* 2011 January/February edition: Land and
Water, The Magazine of Natural Resource
Management and Restoration
An article describing the work completed at the project
site was published in the January/February edition of the
Land and Water Magazine. The Land and Water Magazine
is published for contractors, landscape architects,
consultants and engineers, government officials and those
all those individuals involved in natural resource
management and restoration, from idea stage through
project completion and maintenance. We help our readers
gain access to this market by publishing job‐site stories,
case histories, and the information on the latest
developments in the industry. The publication is sent to
over 41,000 people and the information is also available
on‐line. RC&D emailed the information out to about 900 contacts via the Vertical Response.
* 2011 NRCS: Earth Team Volunteer newsletter
* 2011 Mid‐Atlantic Chapter, International Erosion Control Association newsletter
North Jersey RC&D was invited to submit an article to the Mid‐Atlantic Chapter newsletter for
the International Erosion Control Association about the Walnut Brook project. The article was
published in the winter newsletter. The International Erosion Control Association is a non‐
profit, member organization that provides education, resource information and business
opportunities for professionals in the erosion and sediment control industry. The association’s
3000+ members represent 52 countries and 17 fields of professional practice. IECA’s diverse
membership supplies a unique network of specialists who are capable of solving a broad range
of problems caused by soil and erosion and its by‐product ~ sediment.
* Natural Resources Conservation Service All Employees Meeting
North Jersey RC&D created a poster about the project that was displayed at the August 2010
NRCS All Employees meeting. At this meeting, North Jersey RC&D was recognized for the Most
Valuable Use of Volunteers by a Partnership Group for all the volunteers contributing time via
the NRCS Earth Team Volunteer program.
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5.4 Events and Site Tours

* Tour with Congressman Lance and local elected officials from Raritan Township & Flemington
Borough
In August 2009, North Jersey RC&D coordinated with project partners to host a “Tour” of the
newly constructed area to locally elected officials and to
Representative Lance. The North Jersey RC&D Watershed
Specialist presented information about the project
including the history of the project, steps the Project Team
took to complete the work, funding sources utilized for the
project, total cost of the project, estimated value of in‐kind
donated materials and volunteer labor and the status of the
practices installed along the streambank. For this tour,
August 2009: U. S. Congressman
Lance visits project site along with
North Jersey RC&D created a Walnut Brook Riparian
many local government
Restoration fact sheet.
representatives

* Hunterdon Land Trust Alliance: Twilight Walking Tour, Harvest Festival 2009 & 2010
Princeton Hydro and North Jersey RC&D lead a tour of the project site for the community
during the HLTA Famer’s Market Harvest Festival day on September 13th 2009. There were 2
HLTA board members on the tour in addition to 8 people from the community.
North Jersey RC&D and NRCS Wildlife Biologist led a walking tour of the project area for six
people and showed them the Walnut Brook movie during the September 23, 2010 Twilight
Walking Tour.
On May 22, 2011, North Jersey RC&D lead a walking tour of the project site during the
Hunterdon Land Trust Dvoor Farm Famer’s Market. Seven people participated in the talk and
walk to the project site. The project poster was displayed at the Farmer’s Market.
On May 26, 2011, North Jersey RC&D lead a walking tour for four people in conjunction with
the Hunterdon County Green Table. Participants were toured around the project site.
* Flemington Rotary Club presentation
* Rutgers Wetland Ecology Class: 2010 & 2011

North Jersey RC&D

44

In October 2010 and September 2011, North Jersey RC&D lead a tour of the project site for the
Rutgers University Wetland Ecology class. Between the two classes 36 students toured the
project site and received a project fact sheet.
* NJ Section American Water Resources Association: Stream Restoration Committee
In September 2009, North Jersey RC&D lead a tour of the project site to members of the NJ
American Water Resources Association (AWRA) the Stream Restoration Committee at the end
of September. There were 5 AWRA members in attendance.
* NJDEP‐AmeriCorps Watershed Ambassador Program 2010
On November 3, 2010, North Jersey RC&D gave a presentation, showed the Walnut Brook
movie and gave a brief tour of project site to the 2010‐2011 AmeriCorps NJ Watershed
Ambassadors and associated NJDEP staff at their monthly meeting. There were 24 members
and NJDEP staff in attendance.
* Hunterdon County Green Table: 2011

6.0 Conclusion
This was an enormous project that was accomplished with the assistance and support of many
individuals, organizations and funders. A project of this magnitude can only be accomplished
and considered a huge success through the support of the partners. Even though the project
had many obstacles to overcome, the Project Team feels it addressed those obstacles in new
and innovative ways. All in all the project can be considered as successful, however the Project
Team is fully aware that this project is just one component of a natural resource concern that
requires continual improvement and protection. This project almost succeeded in completely
meeting the original objectives with the original budget, once the budget was increased in
2009. The Project Team believes that the costs to implement this project were kept in check
due to the assistance and resourcefulness of the design engineers and the experienced
contractors.
A few points to keep in mind that the Project Team accomplished were that we made contact
with the local regulatory agencies. We meet with the NJ DEP Division of Land Use Regulation
prior to formally submitting the design plan for permit approval. Additional we invited
representatives from the NJDEP Division of Land Use Regulation to participate in the June 2009
Working Workshop activities.
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6.1 Lessons Learned

A number of valuable lessons were learned during this project.
Lesson #1: Streams are constantly changing, in other words, what was once “existing
conditions” at the site may not be “existing conditions” when construction begins. During the
pre‐construction meeting, the plans were reviewed with the contractor and the design team
and several key differences were noted from the original survey. In the case of Meander #1,
the entire stream had migrated more than fifty feet to a former stream channel and several
modifications were necessary in the field to accommodate the migration. This kind of project
lends itself well to the design‐build process, particularly for providing flexibility during
construction. Be flexible, but do not work outside of the original work limits.
Lesson #2: Your first instinct is sometimes right! Several times during the course of
construction in‐field decisions were made resulting in modifications to the initial design plan.
Often times, these quick decisions ended up in design changes that added additional material
and construction costs. In some cases, these costs could have been avoided. Spend time and
money up front with very detailed site surveys.
Lesson #3: When visiting a project site and working on a stabilization or restoration design keep
in mind how you access the site throughout the phases of construction and in the future for
maintenance and monitoring. The access road initially planned for the project was not
sufficient to meet the needs during construction and therefore the time and cost to complete
this was greater than expected.
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Appendix A
Walnut Brook Design Drawings

Appendix B
Walnut Brook Benthic
Macroinvertebrate Sampling
Final Report

