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Situation:  The Gloucester County Solid Waste Complex is a sanitary landfill located on a 540-acre tract 
of land.  Portions of this landfill site are set aside for grassland bird habitat and stormwater management. 
A 36-acre stormwater basin on this site was identified as an area that could be retrofitted to improve 
stormwater infiltration and wildlife habitat. This basin was 
planted with cool season grasses and mowed regularly.   It 
also included a 1.6 acre wet pond situated before the outlet.  
This basin attracted nuisance wildlife, such as the Canada 
goose, thereby increasing the sources of bacteria in the 
Oldman’s Creek Watershed. The soil was found to be highly 
compacted and therefore infiltrated stormwater runoff at a 
low rate.    
Goal:  The goal of this project was to create a naturalized 
area using native vegetation that would promote increased 
infiltration for the recharge of the groundwater. Additional 
goals included the creation of vital habitat for ground 
nesting birds that have lost habitat to increased development, as well as discouraging nuisance wildlife 
such as the Canada goose from taking up residence.    
Action:  The plan for the site included dividing the basin into three distinct sections.  The 2000 square 
foot section surrounding the wet pond was treated as a wetland area and was densely vegetated with 
obligate wetland species such as fox sedge (Carex vulpinoidea) and soft rush (Juncus effusus).   The 
buffer around the pond was extended outward with more than 4,000 square feet of additional plantings, 
including upland species such as lurid sedge (Carex lurida), little blue stem (Schizachyrium scoparium) 
and switch grass (Panicum virgatum).  The third region of this project covered the remainder of the 36 
acres.  This area was seeded with a special seed mix designed for naturalization of stormwater basins.  
The seeds were a mix of up to twelve native varieties, including Autumn Bentgrass (Agrostic perennans), 
Partridge Pea (Chamaecrista fasciculate), Butterfly Milkweed (Asclepias tuberose) and other species that 
will blanket the grounds with native meadows.   
Impact:  Since the basin will need only to be mowed once a year after nesting season, the County will 
reduce their use of gas for the mower and will also reduce air emissions.  The long native grasses will 

deter the settlement of nuisance wildlife, such as the Canada 
goose, thereby reducing bacterial sources to the waterways.  
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Situation:  The water passing through the outlet for a large stormwater management basin was causing 
soil erosion and washing loads of sediment onto nearby farm lands.  The outlet area is located near an 
established bird sanctuary on the grounds of the Gloucester County Solid Waste Complex.  The root 
structure and health of the warm season grasses in place did not have that capacity to stabilize the soils 
present.  Also, solids from the 
stormwater outflow would wash over 
the allotted area and be carried into a 
nearby actively farmed field.   
 
Goal:  The goal of this project is to 
stabilize the soil in the area where the 
stormwater basin releases its 
overflow. The planting of native 
vegetation will serve to stabilize the 
soil and filter the overflow, as it 
serves as a wildlife habitat for ground 
nesting birds and other small wildlife.  
Another goal of this project is to 
reduce the need for regular mowing, 
saving on time and fuel consumption.   
 
Action:  The hydrologic activity on 
this site divided the area into two distinct sections that would support wetland species and upland species.  

The wetland species were located closer to the outlet and in the center 
whereas the upland vegetation was located as the gradient of the land 
slowly increased away from the center.  Native shrubbery such as red 
osier dogwood, buttonbush and inkberry holly were densely planted 
at the far end of the outlet area, and herbaceous wetland grasses were 
planted at location where the high energy of the outflow and the 
longest duration of wetness would be expected.   
 
Impact:  The proper vegetation for the hydrology experienced by this 
area, as well as the soil types present in this area, are expected to 
achieve a level of soil stabilization that will serve to keep the soil 
onsite, and not wash into nearby farm fields.  As this vegetation 
matures, a valuable filter will serve to remove solids emanating from 
the outfall.  Given the location of this outfall area, the dense native 
vegetation will also serve to continue a large area of wildlife habitat. 
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Situation:  The water passing through the outlet for a large stormwater management basin was causing 
soil erosion and washing loads of sediment onto nearby farm lands.  The outlet area is located near an 
established bird sanctuary on the grounds of the Gloucester County Solid Waste Complex.  The root 
structure and health of the warm season grasses in place did not have that capacity to stabilize the soils 
present.  Also, solids from the 
stormwater outflow would wash over 
the allotted area and be carried into a 
nearby actively farmed field.   
 
Goal:  The goal of this project is to 
stabilize the soil in the area where the 
stormwater basin releases its 
overflow. The planting of native 
vegetation will serve to stabilize the 
soil and filter the overflow, as it 
serves as a wildlife habitat for ground 
nesting birds and other small wildlife.  
Another goal of this project is to 
reduce the need for regular mowing, 
saving on time and fuel consumption.   
 
Action:  The hydrologic activity on 
this site divided the area into two distinct sections that would support wetland species and upland species.  

The wetland species were located closer to the outlet and in the center 
whereas the upland vegetation was located as the gradient of the land 
slowly increased away from the center.  Native shrubbery such as red 
osier dogwood, buttonbush and inkberry holly were densely planted 
at the far end of the outlet area, and herbaceous wetland grasses were 
planted at location where the high energy of the outflow and the 
longest duration of wetness would be expected.   
 
Impact:  The proper vegetation for the hydrology experienced by this 
area, as well as the soil types present in this area, are expected to 
achieve a level of soil stabilization that will serve to keep the soil 
onsite, and not wash into nearby farm fields.  As this vegetation 
matures, a valuable filter will serve to remove solids emanating from 
the outfall.  Given the location of this outfall area, the dense native 
vegetation will also serve to continue a large area of wildlife habitat. 
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The Need for Pond and Lake 
Management
Waterbodies such as lakes and ponds are valuable resources. 
Lakes and ponds can either be natural, or man-made, and 
management depends on the desired use of the waterbody. 
For example, not all lakes are suitable for swimming, and 
different management practices will be applied to areas where 
swimming is encouraged and areas where it is not. Human 
actions, as well as natural phenomena, contribute to unwanted 
pond and lake conditions. Excessive plant growth, algal blooms, 
oxygen depletion, sediment build-up, bank erosion, and pests 
are the most common issues faced in the management of a lake 
or pond. In many cases there is a “quick fix” remedy that can 
eliminate the symptoms of a problem at least temporarily. 
However, the issue will return if the root cause of the problem 
is not addressed. A sound pond or lake management plan 
addresses not only management of the symptoms, but also 
remediation of the causes of common pond and lake issues. 

Dealing with Aquatic Plants
Aquatic plants add aesthetic character to a pond or lake 
setting, and they provide valuable ecological functions. 
Aquatic plants stabilize banks, oxygenate the water, take up 
nutrients, provide shelter and spawning habitat for fish and 
amphibians, are a food source for waterfowl and other wild-
life, and harbor zooplankton. Aquatic plants become nuisance 
weeds when one species grows out of control. These “weeds” 
can clog channels used for boating, making swimming areas 
unfit for swimming, or cause the pond or lake to have an 

unsightly overgrown appearance. Sometimes weeds may 
out-compete other more functional plants for space. Exces-
sive aquatic plant growth is caused by a combination of high 
nutrient levels, invasion by exotic species, and/or low water 
levels. 

Before a weed management control regiment is initiated, the 
plants causing the problem should be identified. Exotic or 
invasive species usually reappear more rapidly and require 
a more rigorous management approach. The most common 
method of controlling aquatic plants is to simply remove 
them. The plants are usually cut, raked, and/or pulled. 
In order for the weed removal to be effective, the cut or pulled 
weeds need to be taken out of the water and disposed of 
off-site, preferably by drying and composting. If the cuttings 
are not collected and removed, they may reattach themselves 
and re-grow. If left in the water, decaying plants deplete the 
water of oxygen and add nutrients to the water which can 
cause other problems such as algal blooms and/or fish kills. 
The equipment and manpower necessary to remove aquatic 
weeds depends on the size of the area to be cleared of weeds, 
the density of the plants, and how firmly they are rooted. 
Non-rooted, floating plants or floating filamentous algae can 
be contained and collected using weed containment booms or 
nets. For weakly rooted weeds, the cheapest method of weed 
removal is hand pulling. When the weeds are pulled, 
the entire biomass and root system is removed, and this 
method works well in most sediment types. 

In waters deeper than four feet, or with more deeply rooted 
weeds, pulp hooks or bailing hooks can be used. Uprooting 
horizontal root or rhizome systems with hooks is easier than 
uprooting by hand. Often deeply rooted plants break when 
pulled by hand, pull up a lot of muck when pulled, or may be 

Christopher C. Obropta, Ph.D., P.E., Extension Specialist in Water Resources  
and 

Eileen Althouse, Graduate Assistant in Bioresource Engineering
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so deeply rooted they cannot be pulled. In this case it may be 
better to cut the plants. Hand held cutting tools include 
V-shaped drag cutters, scythes, weed whips, and machetes. 
The V-shaped cutter is the most versatile. It can be thrown 
out into the water and reeled in, or it can be dragged behind a 
boat, where weeds can be placed after cutting, thus reducing 
trips to shore. There are specialized weed barges that are 
designed with cutting bars and a conveyor to deposit cut 
plants onto the barge. Another option for weed removal is 
raking. Raking is most effective right after weeds have been 
cut. Garden rakes, lake and shore rakes, modified silage forks, 
and landscape rakes are all excellent choices. Sometimes the 
level of the pond or lake is lowered for weed removal. 
Lowering the water level during the winter months may also 
control weed growth, but in some cases it can also kill desired 
species. If the water level is to be lowered, a lake-lowering/
draw-down permit is required from the New Jersey Depart-
ment of Fish & Wildlife Bureau of Freshwater Fisheries. Algae 
can also be physically removed from the waterbody using nets 
or brooms.

Aquascaping
Aquascaping is like landscaping, only in a waterbody instead 
of on land. Aquatic plants are creatively used to manage 
nuisance plants and create a desirable plant community. 
Nuisance weeds are replaced by desirable native species. 
Maintenance of the aquascaped area is required until the 
plants become established. Long-term control of undesirable 
plants will improve fish habitat and will stabilize near shore 
areas.

Dyes
Liquid dyes can be used to inhibit plant and algal growth by 
prohibiting sunlight from reaching the plants. The dyes tint 
the water blue and work by absorbing the light waves used 
in photosynthesis, thereby inhibiting plant growth. Dyes are 
easy to apply, are nontoxic to wildlife, and do not restrict 
swimming. They are most effective in waterbodies that have 
long residence times. If there is a large influx of water into the 
lake from a stream, for example, the dye will quickly become 
diluted and will not be as effective. 

Herbicides
Herbicides can be used to kill targeted weeds. In New Jersey, 
only certified pesticide applicators can apply herbicides to 
surface waters, and every herbicide application must be 
permitted through the NJDEP Pesticide Control Program. 
An herbicide can be applied from a boat and is effective in 
both deep and shallow waters. Herbicides do have some 
drawbacks. The long-term effects of herbicide use on lake 
ecosystems are not fully understood. Non-targeted species 
may be affected when using an herbicide. Dead weeds that 
decompose in the waterbody deplete the dissolved oxygen 

supply. Using an herbicide might not be the most economical 
choice of plant management because regrowth may happen 
so fast that reapplications are necessary, especially during the 
summer months. The most effective way to use an herbicide 
is to first cut the plants and then apply; less herbicide will be 
necessary and the plants will be more susceptible. 

Preventing and Managing Algal 
Blooms
Source Control
When algal populations in ponds and lakes grow out of 
control it is called an algal bloom. Since algae are often free 
floating, they are more difficult to target than plants. Algal 
control, therefore, is usually a whole lake or pond effort. The 
most effective way to control algal blooms is through source 
control. Algal populations grow to nuisance proportions when 
there are excess nutrients, such as phosphorus and nitrogen, 
in the water. The nutrients enter ponds and lakes as runoff 
from nonpoint sources such as fertilized lawns, farms, and 
recreational fields or from bottom sediments. 

Algal blooms indicate a nutrient enriched or eutrophic 
system. If algae have nutrients and sunlight, they will grow, so 
the best way to manage the algae is to manage the nutrients. 
Since nutrients come from diffuse sources, it is sometimes 
difficult to identify an exact source. In residential areas, lawns 
are the greatest source of nutrients. Reducing fertilizer use on 
lawns is the most effective way to reduce nutrient inputs; 
however, it is more difficult to enforce. When excess fertilizer is 
carried to the lake in stormwater when it rains, it has the same 
effect on the lake as it does on a lawn; growth is increased. 
A management plan should establish guidelines for fertilizer use 
such as not applying right before a rain event or on paved 
surfaces such as sidewalks and driveways. Landscaping that 
replaces lawn area with native plants to reduce the area of 
applied fertilizer should also be encouraged. Homeowners 
should be advised to have their soil tested to see if phosphorus 
is even needed to fertilize their lawns at all. A buffer strip of 
tall grasses or other native plants should be planted between 
any fertilized lawn areas and the pond or lake. Leaves should 
be raked and removed because they also contribute nutrients, 
especially nitrogen, when they decompose. To prevent runoff 
from bringing nutrients into the pond or lake, boat landings 
and driveways should be left unpaved. On-site septic systems 
can be major contributors to a nutrient enriched waterbody. 
They should be properly maintained. The sediments at the 
bottom of the pond or lake also contain nutrients; however, 
algae do not have access to these nutrients unless the bottom 
is disturbed. Boat traffic can disturb these sediments; therefore 
outboard motor restrictions can be useful in controlling 
nutrient inputs. 



Chemicals and Aeration
If source control does not manage algal blooms, there are 
other options available. Chemicals such as buffered alum can 
be applied that form nontoxic precipitates that remove phospho-
rous from the water column and cover the bottom sediments 
so nutrients are not available to the algae. Limestone and 
lime have also been proven to be effective. Aeration promotes 
artificial circulation that brings oxygen poor water up to the 
surface. Surface agitators such as paddlewheel devices, bubblers, 
and fountain sprayers can be used to create substantial 
turbulence that dissolves oxygen from the air into the water. 
Fountains consist of a float, nozzle or sprayer head, and a 
pump that draws water from the pond and sprays it into the 
air. They are usually powered by an electric pump, or less 
commonly, by a windmill device. Fountains promote mixing 
if the water is drawn from the bottom oxygen-poor layer of 
the pond. Aeration and mixing are important because they:  

• provide oxygen for aerobic bacteria to decompose organic 
matter, 

• trigger processes that control blue-green algae,

• provide well-oxygenated water throughout the pond so 
that the pond is less likely to experience a fish-kill, and

• liberate dissolved gases, such as ammonia, carbon 
dioxide, hydrogen sulfide, and methane, into the air 
instead of allowing them to build to harmful levels in the 
pond. 

Barley Straw Bales 
Barley bales have been on the forefront of algal control 
technology. As the barley straw decays when submerged in 
water, it releases a chemical that inhibits algal growth. 
The bales should be placed in the pond in early spring, kept 
close to the surface, and secured to allow removal prior to 
winter. As a rule of thumb 100 to 300 pounds of straw should 
be used per surface acre. Barley bales can be acquired from 
most plant suppliers. 

Removal of Bottom Sediments
Dredging may be necessary to prevent stored nutrients in the 
sediments from entering the water column and stimulating 
plant growth. Dredging is discussed in more detail in the Fact 
Sheet Pond and Lake Management Part II.

Additional Resources:
Butler Sr., B. R. & Terlizzi, D. 1999. FS-766 Integrated Pond 
Management for Maryland. 
http://www.agnr.umd.edu/MCE/Publications/Publication.
cfm?ID=86

Holdren, C.W. Jones & J. Taggart. 2001. Managing Lakes and 
Reservoirs. N. Am. Lake Manage. Soc. And Terrene inst., in 
coop. with Off. Water Assess. USEPA, Madison, WI.

McComas, Steve. 1993. Lake Smarts. Terrene Institute. 
Washington D.C.

Ohio Pond Management Bulletin 374-99. Ohio State 
University Extension. 
http://ohioline.osu.edu/b374/b374_4.html
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The Need for Pond and Lake 
Management
Waterbodies such as lakes and ponds are valuable resources. 
Lakes and ponds can be natural or man-made, and management 
depends on the desired use. For example, not all lakes are 
suitable for swimming, and different management practices 
will be applied to areas where swimming is encouraged 
and areas where it is not. Human actions, as well as natural 
phenomena, contribute to unwanted pond and lake conditions. 
Excessive plant growth, algal blooms, oxygen depletion, 
sediment build-up, bank erosion, and pests are the most 
common issues faced in the management of a lake or pond. 
In many cases there is a “quick fix” remedy that can eliminate 
the symptoms of a problem at least temporarily. However, 
the issue will return if the root cause of the problem is not 
addressed. A sound pond or lake management plan addresses 
not only management of the symptoms, but also remediation 
of the causes of common pond and lake issues. This fact sheet 
is the second in a series that addresses common lake and 
pond problems. 

Reducing Erosion and Removing 
Sediments
Shoreline erosion and sedimentation are physical problems 
that are usually the result of increased stormwater flows. 
Shoreline erosion results from water and ice hitting the bank 
from below, as well as runoff pouring off the land from 
above. In addition to simply filling in the lake or pond, these 

sediments can serve as a source of nutrients that can be 
released under low oxygen conditions resulting in algal 
blooms. Aquascaping and vegetated riparian buffers, 
discussed in more detail in Pond and Lake Management 
Part I, can help stabilize shorelines. Rooted plants hold soil 
particles in place so they are less likely to be eroded away by 
either wind or water. In larger lakes where erosion is the result 
of wave action, revetments can be used to stabilize banks and 
armor the bank against wave forces. The most common 
revetment is riprap. Loose rocks are placed on top of a filter 
blanket so that soil particles underneath will not wash away. 
Rootrap is also used to stabilize banks. It is similar to riprap; 
however, a layer of topsoil is provided, and vegetation is 
planted. The roots of the plants stabilize the structure by 
holding the rocks in place. 

Sediments cause turbidity, fill up basins, and also may carry 
nutrients, heavy metals, or other toxins attached to the soil 
particles into the pond or lake. The sediments that build up 
in a pond or lake are the result of erosion of not only the local 
lake banks, but also areas upstream. Reducing the source of 
sedimentation by protecting stream banks from erosion can 
be used as a preventative measure against sediment build up. 
A great amount of sediment comes from the erosion of 
exposed land at construction sites or plowed agricultural 
fields. New construction sites around lakes should have the 
highest priority for erosion control including, but not limited 
to, the use of silt fences, diversions, detention basins, and 
replanting as soon as possible. Crop rotation, conservation 
tillage, contour stripping, and the use of vegetative buffer 
strips can be used to control erosion in agricultural areas in 
close proximity to a waterbody. 

Christopher C. Obropta, Ph.D., P.E., Extension Specialist in Water Resources  
and 

Eileen Althouse, Graduate Assistant in Bioresource Engineering
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Sediments settle from flowing waters as the flow velocities 
decrease. Diverting turbid water to a detention basin where it 
can slow and deposit its sediments before it enters the pond 
or lake will prevent the sediment from entering the pond or 
lake. The sediments suspended in the water can also be 
removed with trash screens or skimmers at storm water 
culverts, road ditches, or detention pond outlets. Proper 
cleaning and maintenance of these structures is necessary to 
prevent blocking and backup that could lead to flooding or 
other upstream problems. 

The removal of the sediments and muck on the pond or 
lake bottom is referred to as dredging. In addition to simply 
deepening the lake, dredging can remove nuisance macro-
phyte plants, limit nutrient cycling, and remove contaminated 
sediments. If dredging seems to be a viable option, permits 
to dredge should be sought. Before dredging, the source of 
the sediments should be identified and efforts to reduce the 
source input should be made. Sometimes sediment buildup is 
a natural process, such as the sedimentation due to leaf 
litter from overhanging branches and decaying plant and algal 
matter. In small scale applications the muck can be simply 
scooped out with a metal bucket. Seines or slushers can also 
be used. When sediment is removed in this way, it contains 
less water and the dewatering time is much shorter. Small 
scale pumping systems can also be used to remove loose 
sediments. In more large scale applications, backhoes, front 
end loaders, or commercial dredging equipment is necessary. 
New Jersey Department of Environmental Protection (NJDEP) 
general wetland permits and stream encroachment permits 
are required to dredge. A lake lowering permit may also be 
required. These permits must include a dewatering plan and 
an approved dredge spoil disposal plan. Additional regulatory 
information can be found at: 
http://www.nj.gov/dep/landuse/njsa_njac.html.

Additional Resources:
Lake Management Short Course. January 17-18, 1997. Cook 
College, Rutgers University. New Brunswick. 

McComas, Steve. 1993. Lake Smarts. Terrene Institute. 
Washington D.C.

Holdren, C.W. Jones & J. Taggart. 2001. Managing Lakes and 
Reservoirs. N. Am. Lake Manage. Soc. and Terrene Inst., in 
coop. with Off. Water Assess. USEPA, Madison, WI.

Butler Sr., B. R. & Terlizzi, D. 1999. FS-766 Integrated Pond 
Management for Maryland. 
http://www.agnr.umd.edu/MCE/Publications/Publication.
cfm?ID=86

Ohio Pond Management Bulletin 374-99. Ohio State 
University Extension. 
http://ohioline.osu.edu/b374/b374_4.html.
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The Need for Pond and Lake 
Management
Natural or man-made waterbodies such as lakes and ponds 
are valuable resources, and management depends on the 
desired use. For example, not all lakes are suitable for swim-
ming, and different management practices will be applied to 
areas where swimming is encouraged and areas where it is not. 
Human actions, as well as natural phenomena, contribute to 
unwanted pond and lake conditions. Excessive plant growth, 
algal blooms, oxygen depletion, sediment build-up, bank 
erosion, and pests are the most common issues faced in the 
management of a lake or pond. In many cases there is a “quick 
fix” remedy that can eliminate the symptoms of a problem at 
least temporarily. However, the issue will return if the root 
cause of the problem is not addressed. A sound pond or lake 
management plan addresses not only management of the 
symptoms, but also remediation of the causes of common 
pond and lake issues. This fact sheet is the third in a series 
that addresses common lake and pond problems. 

Controlling Geese and Other Pests
Although ducks and other waterfowl can add an aesthetic 
quality to a pond or lake, their populations can grow to 
nuisance proportions. Large waterfowl populations contribute 
to excessive nutrient and elevated fecal coliform levels in 
the water. Goose and duck populations can be managed in a 
number of ways. They can either be discouraged from staying 
in the area or removed. Decoys and scarecrows can be used, 
but in time the birds become accustomed to them, and they 

are no longer effective. Another option is to deter ducks, and 
especially geese, through limiting their food supply. Ordi-
nances that prohibit feeding the waterfowl have been used to 
limit the population. Canadian geese tend to forage on lawns 
and eat most lawn grasses. Geese are a tundra species, and 
they do not like to be in situations with limited line of sight. 
Tall plants along the bank or aquatics such as cattails, which 
extend up to the edge of the water, will help deter geese from 
inhabiting the area. Border collies have been used to chase 
waterfowl. Contractors can be hired to perform this service. 
It is permissible to harass Canada geese without a Federal or 
State permit, as long as these geese are not touched or handled 
by a person or the agent of a person (e.g., a trained dog). 
However, Federal and State permits are required to conduct 
any of the following activities:. 

• capture Canada geese

• relocate Canada geese

• addle goose eggs or destroy eggs or nests 

• kill Canada geese outside the hunting season

Recent changes to the Federal regulations make these permits 
much easier to obtain in many cases. Information on how to 
obtain permits can be obtained by contacting:

  State Director 
U.S. Department of Agriculture 
Animal and Plant Health Inspection Service 
Animal Damage Control 
RD#21, Box 360-C 
Locust Grove Road 
Pittstown, NJ 08867-9529 (908/735-5654)
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and 

Eileen Althouse, Graduate Assistant in Bioresource Engineering

Fact Sheet 1078

Pond and Lake Management Part III: 
Controlling Geese and Other Pests



For a comprehensive list of our publications visit www.njaes.rutgers.edu.
Cooperating Agencies: Rutgers, The State University of New Jersey, U.S. Department of Agriculture, and County Boards of Chosen Freeholders. Rutgers Cooperative Extension, a unit of the 

Rutgers New Jersey Agricultural Experiment Station, is an equal opportunity program provider and employer.

Rutgers, The State University of New Jersey
88 Lipman Drive, New Brunswick, NJ 08901-8525

Phone: 732.932.5000 

Muskrats and beavers can become a nuisance and can cause 
lake and pond problems. Muskrats burrow into banks and 
increase erosion when they feed on plants that stabilize shore-
lines. Beaver dams raise the level of a stream, or in some cases, 
an entire lake. Muskrats can be discouraged from burrowing into 
banks by anchoring chicken wire to the bank. Beavers can be 
forced to relocate by disassembling their dams or by applying 
a beaver repellant around the lodge, dam, or feeding areas. 
Trees can be protected by wrapping chicken wire around the 
trunk from the ground to a height of four feet. As a last resort, 
both muskrats and beavers can be trapped and removed from 
the area. 

Additional Resources
Holdren, C.W. Jones & J. Taggart. 2001. Managing Lakes and 
Reservoirs. N. Am. Lake Manage. Soc. And Terrene Inst., in 
coop with Off. Water Assess. USEPA, Madison, WI.

Butler Sr., B. R. & Terlizzi, D. 1999. FS-766 Integrated Pond 
Management for Maryland.  
http://www.agnr.umd.edu/MCE/Publications/Publication.
cfm?ID=86

Drake, David and J. B. Paulin. 2003. A Goose is a Goose? 
Identiying Differences Between Migratory and Resident  
Canada Geese. Rutgers Cooperate Research and Extension 
Fact Sheet FS1024. 
http://www.rcre.rutgers.edu/pubs/download-free.
asp?strPubID=FS1024

Paulin, J.B. and David Drake 2003. Positive Benefits and 
Negative Impacts of Canada Geese. Rutgers Cooperate 
Research and Extension Fact Sheet FS1027. 
http://www.rcre.rutgers.edu/pubs/download-free.
asp?strPubID=FS1027

USDA Fact Sheet on Goose Management: 
http://www.aphis.usda.gov/ws/statereports/NJ/cagocommu-
nity.pdf
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Appendix D: SVAP Field Data Sheet 
 



Stream Visual Assessment Protocol 
(Modified by the Rutgers Cooperative Extension Water Resources Program, www.water.rutgers.edu) 

 
PROJECT:   
 
Evaluators Name____________________________________Date___________________________Time_____________ 

Property Owners Name (if applicable)___________________________________________________________________ 

Stream Name___________________________________________________Grid ID______________________________ 

Reach Location_____________________________________________________________________________________ 

Applicable Reference Site_____________________________________________________________________________ 

GPS Coordinates (in degrees, minutes, and seconds):________________________________________________________ 

Weather conditions today________________________________Past 2-5 days___________________________________ 

Active channel width_____ ft    Dominant substrate (circle one):       boulder       cobble       gravel       sand      silt       mud 

Site Diagram:  Note direction of flow, pipes, photo locations, stream characteristics, stormwater infrastructure, & ditches. 

Photo Notes:  1.______________________________  2.__________________________________ 
3.__________________________________________ 4.__________________________________  
5.__________________________________________ 6.__________________________________ 
7.__________________________________________ 8.__________________________________ 
9.__________________________________________ 10._________________________________ 



Assessment Scores (1-Poor to 10-Excellent)  ***(facing upstream)***                     
 
Channel Condition                       Pools                  
   
Hydrologic  Alteration        Invertebrate habitat                  
(Score only if Applicable) 

Riparian Zone        Left:           Right:      Score only if applicable                  
 
Bank Stability        Left:           Right:   Canopy Cover                 
        (use Manual for guidance) 
Water Appearance       Manure presence                 
 
Nutrient Enrichment      Salinity                  
 
Barriers to fish movement     Riffle embeddedness                  
        (look in riffles) 
Instream fish cover                  Macroinvertebrates 
        Observed (optional)               

Overall Score     < 6.0       Poor 
(Total divided by number scored)    6.1-7.4    Fair         
Left:_____ Right:_____ Average:_____       7.5-8.9    Good  

> 9.0       Excellent

                 
 
 
 
 
 
Streamside Land Use: While Observed in the field Land Use 

Category Left Bank Right Bank 
Forest   
Pasture   
Cultivated Field   
Nursery   
Residential   
Commercial   
Industrial   
Other   

(within 100 ft. of top of bank) 
Check all that apply: 
 
 
 
 
 
           
 
 
Outfall Pipe 1: (Photo #__ and mark on site diagram)   GPS Coordinates____________________N 
Diameter:___________in      ____________________W 
Headwall?  YES    NO        Double culvert?  YES    NO                 Streambank at outfall eroded? YES NO    
Pipe Material:    concrete     steel     PVC      Clay      Other   
Location of Pipe: in stream, at top of bank, in bank, out of/ under bridge, other__________________ 
Channel downstream eroded?    YES    NO     
Pipe gathers water from (road, yard, farm, etc.):_____________________________________________ 
Flow appearance: clear    turbid    oily    foamy     colored     other________       
Outfall Pipe 2: (Photo # __and mark on site diagram)   GPS Coordinates____________________N 
Diameter:___________in               ____________________W 
Headwall?    YES    NO       Double culvert?  YES    NO                 Streambank at outfall eroded? YES NO    
Pipe Material:    concrete     steel     PVC      Clay      Other   
Location of Pipe: in stream, at top of bank, in bank, out of/ under bridge, other__________________ 
Channel downstream eroded?    YES    NO     
Pipe gathers water from (road, yard, farm, etc.):_____________________________________________ 



Flow appearance: clear    turbid    oily    foamy     colored     other________       
 
Drainage Ditch: (Photograph #__ and mark on site diagram)  GPS Coordinates ________________N 
Width of ditch________ft                          ________________W 
Begins at: _______________________   Ditch lining: stone, vegetation, concrete, mud, other________ 
Ditch is: Stable, Eroding                                                  Ditch Flow is:  none, intermittent, steady  
Stream channel downstream is:  stable, eroded, silted      Flow is: clear, cloudy, oily, foamy, colored 
Ditch comes from: 
 
Drainage Ditch: (Photograph #__ and mark on site diagram)  GPS Coordinates _________________N 
Width of ditch________ft                _________________W 
Begins at: __________________   Ditch lining: stone, vegetation, concrete, mud, other____________ 
Ditch is: Stable, Eroding                                                  Ditch Flow is:  none, intermittent, steady  
Stream channel downstream is:  stable, eroded, silted      Flow is: clear, cloudy, oily, foamy, colored 
Ditch comes from: 
 
Comments & Suggestions: 
Do you have suggestions for remediation along this reach? 
 
 
 
 
Given dry weather, is there any running water in nearby stormwater structures? 
 
 
 
 
Access to this site…how far off of road is it?  Accessible for large equipment, if necessary? 
 
 
 
Debris, trash, litter? 
 
 
 
 
Additional comments: 
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Appendix E: Pollutant Loading Coefficients 



Aerial Loading Source Analysis:  Loading Rate Coefficients 

TP TN TSS NH3-N LEAD ZINC COPPER CADMIUM BOD COD NO2+NO3 

NJDEP 
1995/97 
Land Use 
Type (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) (lbs/ac/yr) 
High/Med 
Residential 1.4 15 140 0.65 0.2965 0.335 0.453 N/A 25.6 152.6 1.7 
Low/Rural 
Residential 0.6 5 100 0.02 0.217 0.172 0.19 N/A N/A N/A 0.1 

Commercial 2.1 22 200 1.9 0.955 0.873 0.784 0.002 42.1 662.6 3.1 

Industrial 1.5 16 200 0.2 1.409 1.598 0.93 0.003 31.4 N/A 1.3 
Mixed 
Urban 1 10 120 1.75 3.215 1.743 1.529 0.0025 67.2 184.8 3.55 

Agriculture 1.3 10 300 N/A 0.071 0.089 0.027 N/A 15.45 N/A N/A 
Forest, 
Water, 
Wetlands 0.1 3 40 N/A 0.009 0.018 0.027 N/A 9.2 2 0.3 
Barren 
Land 0.5 5 60 N/A N/A 0.002 N/A N/A 3.1 N/A N/A 
N/A: Data not available from sources used.  
The loading coefficients used in this table have been provided by the NJDEP in the "New Jersey Stormwater Best Management Practices Manual," February 
2004. 

 




