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background
The East Branch Chester Creek and the Ridley Creek played 
a significant role in East Goshen’s agricultural past. These 
major streams and their many tributaries which stretch 
across the township provided water for the farms which 
once dominated the landscape. Farmers often dammed 
a tributary, or diverted water from them, to create a pond, 
easily collect water or feed their animals. Now, most of 
the farms are gone, but some of the ponds remain. They 
now provide the residents with aesthetic beauty and some 
recreational use. Some ponds have been created to manage 
stormwater, while others have been retro fit by developers, 
as residential developments have replaced the farms.

No longer serving a utilitarian role, and surrounded by 
homes, the beauty and overall health of the ponds has been 
called into question. Many of them are filled with sediment, 
overrun by geese, and covered with algae for long periods 
of time, particularly in the summer. Fish kills have also been 
reported over the past few summers. Recent tests show 
that by some measures, the ponds do not meet standards 
for water quality for their current uses. Natural Lands has 
examined these issues, worked with the Township and 
partners, and has prepared this report on the causes of 
these problems and potential solutions.

approach
Natural Lands owns and operates 43 nature preserves, 
many of which are former farms. Some of these properties 
include ponds. In most cases, we have converted the ponds 
into wetlands, a more natural state. Ponds do not occur 
naturally in Pennsylvania, making their maintenance an 
ongoing battle against nature.

Natural Lands’ ponds are different than those found 
throughout East Goshen. The six ponds included in this 
study are large and manage stormwater. They also serve the 
residents as they provide aesthetic beauty and recreational 
opportunities. Therefore, we do not recommend converting 
any of the ponds included in this study, to wetlands, as it 
would upset the neighbors and require extensive redesign.

Pond ecology and management are complicated, 
especially when stormwater management is involved. 
Where ponds have become filled with sediment and water 
quality is degraded, its important to take a holistic view of 
the factors affecting the ponds. Scientists are needed to 
test water samples to determine the levels of chemicals 
and sediment in the water. The test results provide clues 

Natural Lands draws on our experience managing 
43 nature preserves, including the Willisbrook 

Preserve, nearby in Willistown Township.



Natural Lands2

STUDY OF PONDS – EAST GOSHEN TOWNSHIP

to what is causing the problems. A landscape architect 
or engineer then determines the causes. A construction 
company with experience in ponds and basins advises 
on the pond structures. An aquatic plant and pond 
management professional provides insights on the pond 
itself. Finally, the landscape architect or engineer provides 
recommendations for how to change the surroundings 
and the ponds themselves, to address the causes of the 
problems, rather than simply treating the symptoms. 

In order to provide a holistic approach, a diverse team 
of professionals is required to examine the water, plants 
and other natural and manmade features which affect the 
ponds. Natural Lands subcontracted with Toth Brothers, 
Clearing and Dredging, Inc., to assess the levels of 
sedimentation, the functionality of the existing structures 
and provide recommendations regarding dredging 
and construction. Natural Lands also consulted with 
Aquascapes Unlimited, on plantings and aeration. East 
Goshen Township hired the Brandywine Science Center 
to perform laboratory tests to determine the quality of the 
water, including percentages of chemicals, in each pond. 
Pennoni, the Township Engineer, also provided insights in 
an advisory role. Information provided by each consultant 
has been used to conduct a comprehensive study of the six 
ponds and basins, focused on reducing algae and sediment 
and improving water quality.

additional 
challenges
The ponds can be improved from their current state. The 
amount of algae can be reduced. The number of fish 
kills can be reduced, if not eliminated. The ponds can be 
dredged of the excess sediment which fills them now. But it 
is likely that the ponds will never be perfect. They will never 
be completely algae free. They will never be in a perfect 
natural balance. They will never be maintenance free when 
it comes to sediment. Three important truths will challenge 
work around these ponds forever:

1. Ponds do not occur naturally in southeastern 
Pennsylvania;

2. These are not just ponds, they are stormwater 
management areas;

3. Some algae is natural and normal.

In Pennsylvania, the combination of hydrology, soils and 
geology and topography, does not support the existence 
of ponds. We often see wetlands, springs and vernal pools, 
but not large ponds, like the ones examined in this study. 
Wetlands typically exist in floodplains, or in low lying areas 
near streams. They are shallow, with a fluctuating depth, 
and sometimes flowing water. Springs are fairly common, 
and often exist in groups, close together. Springs more 
typically act as headwaters, with their flows combining to 
form streams. Vernal pools could be described in laymen’s 
terms as large, seasonal puddles. They are extremely 

Berms, dams or other types of impoundments maintain 
water levels, as ponds do not occur naturally in 
southeastern Pennsylvania.

Dredging may be necessary at some of the ponds, as they have 
filled with sediment.  CREDIT: Toth Brothers Clearing and Dredging
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important for wildlife, especially amphibians such as frogs 
and salamanders, but they are much smaller in size and 
disappear in the dry months.

Where ponds do exist in our area, they are man-made. 
They all have a water source, such as a pipe carrying 
stormwater, or an existing stream. Sometimes a spring 
feeds a pond too. They also all have either a dam on one 
end, or raised berms completely surrounding the water, 
holding it in place. They also all have a place where water 
can flow out if the pond overflows. The outfall is usually 
in the form of a spillway, where water simply flows over an 
edge, or a piped structure, which acts as a drain, diverting 
water through a dam or side, towards a nearby stream.

Ponds like these are in a constant battle against nature 
and time. The concrete pipe structures degrade over 
time. Trees can take root and tear them apart. The berms, 
typically made of clay, can also subside or fall apart over the 
course of many years. Over time, the man made features 
which hold the water in place, simply fall apart without 
ongoing monitoring, maintenance and repairs. Additionally, 
the forces of nature work against ponds, trying to return 
them to a natural condition. Where water flows in, it brings 
sediment to fill the depression. Where water flows out, it 
can erode the areas around the structures or tear at the 
berms themselves, again, with the ability to undermine the 
berms which hold the water. Without ongoing intervention, 
over the course of time, nature would fill the ponds with 
sediment, tear apart the impoundments and restore the 
areas to stream channels and wetlands.

The ponds examined in this study are primarily 
stormwater management areas. In addition to the natural 

forces at play, man-made forces also affect the ponds. 
Stormwater inlets in the neighborhoods surrounding the 
ponds bring even more water into the ponds. The forces 
of erosion and sedimentation which are naturally present 
in stream systems are exacerbated with the addition of 
stormwater, making it even more difficult to keep the ponds 
in balance. Stormwater also brings other issues, as the 
water typically carries pollutants, such as motor oil and 
gasoline, fertilizers, soaps and other substances which 
end up in the pond water. These substances can affect the 
water chemistry in ways which encourage algae growth.

The presence of some algae is natural and normal. This 
study was commissioned in part because some of the 
ponds were completely covered in algae in the warmer 
months. The residents consider this an eyesore. More 
importantly, a pond completely covered in algae is not a 
healthy pond. The recommendations included in this study 
seek to reduce the amount of algae in the ponds, but not 
to completely eliminate it. Algae are plants which occur 
naturally in water bodies, so some should be expected. But 
just like in a forest, its not healthy for one plant species to 
dominate the ecosystem. We seek to reduce the amount of 
algae, and bring it back into balance within a healthier pond 
ecosystem. The community will need to accept some algae 
in the ponds.

goals of this study
Each pond and basin in the study is different, but they all 
serve the same basic functions- to manage stormwater, 
look attractive and serve the residents of the community. 
Some of the ponds and basins were designed as 
stormwater management measures, collecting piped 
water through inlets and pipes, while others collect sheet 
flow from their surroundings. They are all in plain view of 
residents, some providing the view from the front window, 
while others provide scenic beauty to backyards. The ponds 
could also serve as recreational areas, for fishing, or as a 
setting for walking paths. With these ideas in mind, the 
study set out to achieve the following goals: 

1. Assess the overall functionality of the ponds – Toth 
Bros, with Natural Lands, inspected the ponds, Inlets feed stormwater, and sediment and pollutants, from 

the streets into the ponds.
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measured them for depth and depth of sediment, and 
visually assessed structures such as inlets, outflows 
and emergency spillways, to ensure that they were 
safe and functional.

2. Assess overall health of the ponds – In accordance 
with the existing and potential uses for the 
ponds, Natural Lands has reviewed the laboratory 
tests performed by Brandywine Science Center, 
highlighted deficiencies at each pond and prepared 
recommendations for improvement. 

3. Provide recommendations to reduce the amount of 
seasonal algae growth, improve aesthetic beauty and 
provide recreational opportunities – The ponds, with 
some improvement, can become centers for passive 
recreation within each neighborhood, providing 
people with a place to walk, watch birds and animals, 
fish or simply enjoy the scenery. 

context
Detailed descriptions and recommendations related to 
each individual pond are found later in this report. However, 
a number of findings and existing conditions relate to most 
or all of the ponds in the study. Some are results of similar 
land management approaches at each of the ponds, while 
others, such as the state of the watershed throughout 

southeastern Pennsylvania, are outside of the control of the 
Township. The following section provides a description of 
the state of the ponds, the effects of their surroundings and 
an overview of some of the common issues.

disconnection from the people

When we visited the ponds, we saw little evidence to 
suggest that the nearby residents visit or use the ponds 
on a regular basis. There were no social trails or tracks, 
no garbage and few other signs of use. We did see some 
evidence of fishing, with some line stuck in branches over 
the ponds, but even that was minimal. Comments at the 
public meetings seemed to confirm that the residents 
rarely visit the ponds, mostly due to the presence of geese 
and their waste. There are also few amenities to draw 
people to the sites. 

The closest residents enjoy the views of the ponds, but 
even they rarely visit the water’s edge. They don’t have a 
connection to the water, or to the birds, amphibians and 
fish that depend on it. They view the ponds from afar and 
have little reason to think about the processes, natural and 
man-made, which affect the ponds, their water quality and 
the animals that depend on it. 

The ponds get covered with algae in the summer, and 
sometimes fish die, but the causes aren’t obvious. Only 
when people visit the ponds and begin to care about them, 
will they ask questions like: Where is this water coming 
from? Is it clean? Is it good for the fish? Is it causing 
algae? Is there some way I can help? The neighborhoods 
surrounding the ponds can play a vital role in improving 
the ponds’ health, but first they need a reason to care. 
Through a holistic approach to improving the ponds 
health, places can be made which benefit the ponds, 
the wildlife that depends on them and the people who 
surround them.

state of the watersheds

East Goshen Township is divided between the East Branch 
Chester Creek and Ridley Creek watersheds. Each creek 
has watershed wide issues which sometimes manifest 
themselves at East Goshen’s pond sites. Every pond in the 
study is connected to a creek, whether as a headwater 
pond from which a tributary flows, or as a collection point 

As stormwater management measures, the ponds feature 
outfall structures, which allow water to escape when the ponds 
fill too high.
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along the stream. This means that the state of the ponds 
and the state of the creeks will forever affect one another.

The Pennsylvania Department of Environmental 
Protection (DEP) has classified all streams in East Goshen 
as impaired, due to siltation, water flow variability or 
unknown reasons. All tributaries of the East Branch 
Chester Creek are additionally impaired due to other 
habitat alterations. The Chester County Water Resource 
Authority (CCWRA) has produced a series of maps 
available on their website, depicting these classifications. 
(See Appendix 2 for relevant maps.) DEP defines these 
impairments as follows:

• Siltation – Aggradations of “clean” sediments or 
soils in excess of what the stream channel can 
transport. Results in smothering of habitat for macro 
invertebrates and fishes.

• Water/Flow Variability – Changes in hydrologic regime 
caused by water releases, increased surface runoff from 
impervious surfaces during storm events, scouring 
and drought results in unstable environment for macro 
invertebrates and fishes. Habitat alterations include 
stream widening, substrate paving, shallower pools,etc .

• Other Habitat Alterations – Habitat changes due 
to severe bank erosion, removal or lack of riparian 
vegetation, and concrete channels and streambeds.

These three impairments demonstrate that the connected 
streams face some of the same issues as the ponds, namely 
siltation and a high degree of sediment. Additionally, the 
fact that the streams are not listed as impaired due to 

any nutrient or chemical load, shows that any nutrient or 
chemical issues in the ponds are localized, and not the 
result of flowing in from the surrounding streams. 

surrounding development, erosion, 
and sedimentation

Streams throughout the state have been overwhelmed 
with stormwater, leading to degradation, erosion, siltation 
and water flow variability. The ponds in this study are being 
similarly affected. Five of the ponds are fed by inlets and 
pipes, which convey stormwater directly from the Township 
streets into the ponds. The Hershey’s Mill Pond is the 
only one which does not have a direct input from an inlet. 
However, the stream which feeds the pond does accept 
stormwater through a number of inlets on Tanglewood and 
Millstream Drives. With the stormwater comes sediment 
and chemicals, washed off the streets and neighboring 
residential properties.

The amount of impervious surfaces including roofs, 
driveways, sidewalks and streets, appears typical of most 
suburban communities, but generates more stormwater 
runoff than the streams and ponds can handle. The 
hydrologic cycle has been thrown out of balance. In a heavy 
storm, large amounts of water flow powerfully through the 
pipes and inlets. When they reach the streams and ponds, 
the force of the water erodes the banks and channel. The 
eroded material, sediment, drops out of the water and 
settles when the water slows down as it reaches the ponds. 
Over time, enough sediment fills the ponds to reduce their 

Wide streets, rooftops, driveways and other impervious 
surfaces create runoff, which increases flow into the 
stormwater system.

Area streams are typically eroded, due to high stormwater 
volumes, which carry sediment into the ponds.
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holding capacities, thereby making them shallower and 
affecting the pond ecology.

chemical testing results

Brandywine Science Center tested the water from each of 
the six ponds for each of the following: 

• Dissolved Oxygen

• Nitrogen – in the form of Nitrate, Nitrite and Ammonia

• pH

• Phosphorous

• Fecal Coliform

The results were then compared to the standards set forth 
by Penn State Extension, in their web publication titled, 
“Water Quality Concerns for Ponds” (see Appendix 1 for 
details). The standards are established differently for each 
potential use of a pond. For the purpose of this study, the 
standards set forth for ponds being used for “Beauty” and 
“Fishing” were utilized. The ponds support populations of 
bass, sunfish, catfish and carp.

The chemical test results showed that every pond failed 
to meet acceptable standards for at least one category. 
Every pond showed higher than preferred phosphorous 
levels for pond beauty. Bow Tree Pond 1 had less dissolved 
oxygen than acceptable for pond beauty. A number of 
ponds showed too much nitrogen, in various forms, 
for fishing. The full chemical test results produced by 

Brandywine Science Center are included as an appendix 
to this report. Additional details are included in the pond 
profiles included later in this report.

Penn State Extension recommends testing pond 
water at least on an annual basis. Where bacteria levels 
are found to be high, the Township may wish to test 
more frequently, to confirm initial results, measure the 
effectiveness of improvement strategies, and to identify 
seasonal fluctuations.

meaning of the 
results
In some cases, the results of chemical testing show us 
the presence or amount of a certain chemical or bacteria, 
which is unhealthy, and may require some action to 
eliminate it. But in other cases, the results of the chemical 
tests provide clues as to why certain things are happening 
in the ponds. For instance, the presence of phosphorous or 
nitrogen in the water is not in itself a problem. Phosphorous 
and nitrogen are in fertilizers we use to grow food and in 
soap which we put on our bodies. But high quantities of 
these chemicals can start chain reactions which result in 
many of the problems we see in the ponds.

phosphorous, nitrogen and algae

“A shallow, nutrient rich pond, exposed to sunlight with 
little water flowing through it will be teeming with algae 
and aquatic plants,” according to “Pond Ecology,” an article 
posted online by the Penn State Extension. Every pond 
tested showed high levels of phosphorous, a nutrient 
known to encourage algae growth. Additionally, four ponds 
showed Nitrogen levels, in various forms, which could be 
detrimental to fish or pond aesthetics. Phosphorous and 
nitrogen can travel on soil particles in sediment. They also 
come from animal waste and decomposing plant material. 
Many fertilizers used in commercial and residential settings 
also contain phosphorous and nitrogen and can wash into 
the neighboring ponds and streams with stormwater. 

Geese frequent lawn areas surrounding the ponds, leaving their 
waste, which contributes nutrients into the ponds and makes the 
surroundings unpleasant.
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The ponds in East Goshen are largely surrounded by 
grass lawns, which are preferred by Canada geese. The 
combination of goose waste and grass clippings adjacent to 
the ponds is likely contributing to the phosphorous levels 
in the water. Additionally, sediment washing into the ponds 
may also carry phosphorous. These factors are all likely 
contributing heavily to the algae growth in the ponds.

warm water and dissolved oxygen

Dissolved oxygen is an important component of water 
quality. Fish need dissolved oxygen to breathe and aerobic 
bacteria, which play a crucial role in breaking down waste 
materials, also depend on it. Ponds with consistently 
moving water tend to have higher levels of dissolved 
oxygen. Dissolved oxygen is also incorporated into ponds 
through photosynthesis conducted by aquatic plants. 
Cooler water also tends to hold more dissolved oxygen than 
warmer water.

The Marydell and Bow Tree 1 ponds each had low levels 
of dissolved oxygen. At Bow Tree 1, oxygen levels were low 
enough to affect the aesthetics at the pond, as well as fish 
communities. At Marydell, dissolved oxygen levels were high 
enough to support good aesthetics, but not high enough 
to adequately support trout and bass communities. These 
ponds do not feature aerators. Hershey’s Mill also does not 
feature an aerator, but had adequate dissolved oxygen levels, 
likely due to the running water which flows continuously in 
and out of the pond through the connected stream.

general 
recommendations
The results of the chemical tests combined with the results 
of Toth Bros. field analysis, reveals three important steps to 
improve the health and beauty of the ponds: 

• Reduce Phosphorous and Nitrogen Levels

• Increase Dissolved Oxygen Levels

• Reduce Sediment Levels

A number of measures can be implemented to take these 
steps. Some are as simple as planting trees and changing 
mowing schedules, while others, such as installing forebays, 
will require additional engineering and further study. 
Friends groups or similar community organizations could 
be created to assist the Township in implementing these 
recommendations. 

reduce phosphorous and nitrogen

There are three main approaches which can be taken to 
reduce the amount of phosphorous and nitrogen entering 
the ponds. All are relatively simple and straightforward. 
These include the installation of vegetated buffers, 
reduction in use of fertilizers and other chemicals and 
reduction of the goose population.

implement vegetated buffers

Most of the ponds are bordered on at least one side by 
areas of mown grass, with little tree, shrub or herbaceous 
plant material nearby. Mowed grass provides a relatively 
unimpeded course for stormwater to flow into a pond, 
wetland or stream. This stormwater, flowing quickly 
over turfgrass, carries with it sediment, grass clippings, 
animal waste and any chemicals, such as fertilizers, which 
may have been applied in the area. All of these bring 
phosphorous and nitrogen into the waterway.

Vegetated buffers made up of trees, shrubs and more 
hardy herbaceous materials would help to filter nutrients 
out before reaching the ponds. (See Appendix 2 for planting 
list.) When water flows over turf grass, it is able to flow 
quickly. The short and narrow grass blades do little to slow 

When ponds have low levels of dissolved oxygen, fish can’t 
breathe and die. 
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Buffer plantings at the edges of the ponds would help to stabilize 
the banks, shade the water and filter and absorb stormwater 
flowing into the ponds.

the water. Additionally, soil under turf grass is typically very 
compacted, as turf has shallow roots which do not keep 
the soil loose and aerated. Therefore, the water is able to 
flow quickly through the turfgrass over the hard soil. This 
fast moving water is able to carry sediment and flow into 
the ponds. 

The addition of vegetated buffers would go a long way 
towards protecting the ponds. Trees, shrubs and herbaceous 
materials such as meadow grasses and perennials keep 
the soil healthier and act as physical barriers. When water, 
carrying the nutrients towards the ponds, encounters a 
vegetated buffer, it is slowed down. As the water slows 
down, it is forced to drop its sediment and nutrient load 
before reaching the pond. Additionally, as the water slows 
down, it has a better chance to infiltrate directly into the soil, 
before ever reaching the pond. Infiltrating more stormwater 
into the ground helps protect not only the ponds, but also 
the streams they are connected to, by reducing the amount 
of stormwater that enters them. Too much stormwater is 
causing the watershed wide degradation of streams, leading 
to sedimentation and siltation. Additionally, measures which 
encourage infiltration may help East Goshen Township meet 
state mandated MS4 requirements.

The Township could establish buffers by seeding the 
turfgrass areas with meadow seed mixes and planting 
additional trees and shrubs. Alternatively, but less 
effectively, the Township could simply reduce the mowing 
frequency of the turfgrass, allowing it to grow taller and 
thicker. Mowing could be done just once or twice a year, 
to eliminate woody plants, vines and other invasive plant 

species. When the grass is mowed, the clippings should be 
collected, so as not to be allowed to wash into the ponds. 
Most current buffer ordinances require vegetated buffers 
on areas within 100–150 feet of the banks of ponds, streams 
or wetlands. A similar width would be appropriate for East 
Goshen’s ponds.

limit the introduction of soaps, fertilizer and  
other chemicals

Fertilizers and other products, including soap, can contain 
phosphorous and nitrogen as main ingredients. While 
fertilizers help lawns and landscape plants grow, they are 
detrimental to pond health. Where stormwater flows over 
lawns and landscaped areas, it can pick up fertilizers, and 
other chemicals, and carry them into the ponds. While 
it does not appear that the Township uses fertilizers in 
close vicinity to the ponds, neighboring residents may. The 
Township should further inform nearby residents as to the 
damage that fertilizers can do, as they can encourage the 
growth of algae by adding nutrients to the water.

Many car washing soaps also contain phosphates. So 
when a resident washes their car in their driveway, or 
on the street, these soap phosphates drain to an inlet 
and eventually reach a stream or pond. The phosphates 
then promote the growth of algae. Residents should be 
encouraged to use biodegradable, phosphate free soaps, 
wash their cars on pervious surfaces such as grass or visit a 
commercial car wash, which are regulated and required to 
drain the used water to a water treatment plant, rather than 
into our streams.

Swimming pool water can also contain phosphates. It 
is illegal in Pennsylvania to drain a pool to a storm sewer 
system. Residents should be reminded to always drain their 
pools in accordance with local and state regulations.

reduce the goose populations

Waste from geese and other animals can contribute to the 
nutrient loads in the ponds. Aside from that, their waste can 
make an open space unenjoyable for residents who don’t 
want to walk through it. Additionally, the geese themselves 
can be unfriendly and discourage people from using the 
open space. Goose management is an issue municipalities 
throughout the area are dealing with. Measures to control 
populations include addling eggs, dispatching dogs and 
placing silhouettes or other decoys of predators. 
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These measures may work to some degree. However, 
in Natural Lands’ experience, we find the best way to 
discourage geese is to remove their habitat. Geese like 
open, mowed grass areas, as they easily detect predators. 
At our preserves, we strive to eliminate grass areas, for 
many reasons. We have largely eliminated geese from our 
preserves simply by eliminating their habitats. Meadows 
and other vegetation, as described above, provide the dual 
benefit of filtering water and eliminating goose habitat.  
Eliminating grass areas will reduce the goose populations, 
leading to less waste in the ponds and in the surrounding 
neighborhoods. (See “From Mowing to Meadows” in 
Appendix 2.)

Two of the ponds tested, Hersheys Mill and Marydell, 
also showed higher concentrations of fecal coliform. This 
could be due to large amounts of goose waste, or other 
animal waste, finding its way into the water system. The 
Township may wish to monitor this result through ongoing 
testing. Should the goose population be reduced, but 
the fecal coliform measurements remain high, it could be 
an indication of a sewage leak in close proximity to the 
stormwater system or the ponds.

increase dissolved oxygen

Dissolved oxygen is an important component of the 
overall health of the ponds. The testing performed by 
Brandywine Science Center revealed that Bow Tree Pond 
1 has insufficient dissolved oxygen for beauty and for 
fishing. Marydell Pond has insufficient levels of dissolved 

oxygen for fishing. Dissolved oxygen is not a problem in 
most of the ponds, as aerators or stream flow keep the 
water moving, which dissolves more oxygen into it. Below, 
the report describes relatively simple ways to increase 
dissolved oxygen.

provide shade over the water

Previous sections of this report described the filtering 
and infiltration benefits of vegetated buffers. By planting 
trees as part of these buffers, close to the pond edges, 
they can also potentially increase the amount of dissolved 
oxygen that the water can hold. Cooler water can hold more 
dissolved oxygen than warmer water. Planting large tree 
species, such as oaks and maples near the shorelines will 
provide shade to cool the water.

decrease plant and animal waste

Plant and animal waste can increase nutrient levels in 
ponds, as already described in this report, but it can also 
cause the elimination of dissolved oxygen. Aerobic bacteria 
act in the process of breaking down and decomposing 
plant and animal waste. An abundance of this waste can 
lead to an abundance of the bacteria, which will exhaust 
the supply of oxygen. Low levels of dissolved oxygen can 
lead to fish kills and algae growth. Recommendations for 
reducing the goose populations and the amount of plant 
waste through changes in mowing regimes and plant types 
have been described previously in this report. The same 
recommendations can help increase dissolved oxygen.

install aquatic plants

As aquatic plants “breathe”, they process carbon dioxide and 
produce oxygen. This oxygen is released into the water. The 
ponds currently have very few aquatic plants. More aquatic 
plants of diverse, native species, could be introduced to 
the ponds at their edges, through bench plantings. (See 
Appendix 2 for planting list.) Sediment from within the ponds 
could be regraded to create a shallow “bench,” a gradually 
sloped ramp down into the pond. Aquatic plants could 
be planted on the bench. The plants would help to clean 
and filter the pond water, while providing habitat and food 
sources for other aquatic species, while, most importantly, 
providing more dissolved oxygen. Additionally, benches 
could make the ponds safer, as they would eliminate any 
steep drop-offs from the pond banks into the water. 

Over the past few decades, its been determined that 
conventional basins are ineffective in managing 
stormwater, leading to degradation of area streams.
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Aquatic plants can provide habitat and shade, compete 
with algae, and increase levels of dissolved oxygen.

Coverage of approximately 40–60% of the pond surface 
with aquatic plants would be ideal for shading the water 
and introducing additional dissolved oxygen. This ratio 
of aquatic plants would lead to a balanced population of 
algae, rather than complete algae coverage as happens 
now. Additionally, aquatic plants at this ratio would help 
reduce phosphates, likely to 0% during the growing season, 
as they would utilize and process the nutrients.

install aeration systems

The Pin Oaks Pond and Bow Tree 2 & 3 Pond each feature 
aeration systems, which contribute to the health and 
beauty of the ponds. The aerators keep water in motion, 
which makes it harder for algae to get established. More 
importantly, they incorporate more dissolved oxygen into 
the water, which helps keep healthy levels of bacteria which 
break down nutrients and waste. Fish rely on dissolved 
oxygen to breath, and they die off when not enough 

dissolved oxygen is present. After dredging, to a minimum 
depth of four feet, aerators should be considered for 
installation at Bow Tree 1 Pond, the Bow Tree 2 & 3 Basin 
and Marydell Pond.

Further study and consultation with a pond maintenance 
professional will be required to install an aeration system, 
but some labor can be carried out by the Township staff. A 
system of aerators would consist of grids of pipe which rest 
on the bottom of the ponds, fed with air through hoses from 
a compressor in a cabinet on land. Electricity would also 
need to be extended to the cabinet. The compressor sends 
air to the grids, which then allows the air to bubble out, 
creating a column of oxygen, which mixes with the water and 
helps keep the water circulating horizontally and vertically.

Aeration systems can be installed when the ponds are 
full, using boats and cables, or they can be coordinated with 
dredging, and installed more easily when the ponds are dry. 
Township staff can likely install one aeration system with 
assistance from a consultant, and then install additional 
systems on their own. The Pentair Aquatics 4GL54-230 
system would be appropriate for the ponds. The system 
is designed to serve ponds with a surface up to ¾ of an 
acre, but multiple systems can be installed to handle larger 
ponds (see Appendix 2).

reduce sediment levels

Sediment is entering the ponds in two ways—through 
direct sheet flow into the ponds off of the surrounding 
land, and through stormwater flowing through pipes into 
the ponds. There is already too much sediment in four of 
the ponds, while the other two will need to be addressed 
in the near future. Therefore, the methods for reducing 
sediment address elimination of the sediment already in 
the ponds, and reducing the amount of sediment which 
enters in the future.

dredge the ponds as necessary

Toth Brothers Clearing and Dredging, Inc. “floated” each 
of the ponds. Using a small boat, Mike Toth entered each 
pond, and using a variety of instruments, measured the 
pond depths and depth of sediment. Additionally, he 
inspected the associated structures and visually assessed 
other attributes of each pond. Considering the existing 
conditions of stormwater management throughout the 
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watersheds, it appears that dredging will remain part of 
ongoing maintenance well into the future. Maintaining a 
proper pond depth is an important factor of pond health. 
Most of the ponds are filling with sediment, which can add 
nutrients and contribute to warming of the water, which 
encourages growth of algae. Dredging is an important 
aspect of pond maintenance now, but we believe that 
recommendations in this plan can lessen the frequency or 
amount of necessary dredging in the future.

Toth Brothers found that four of the ponds are in need of 
dredging in the very near future. These are Hershey’s Mill, 
Marydell, Bow Tree Farm Pond 1 and Bow Tree 2 & 3 Pond. 
The remaining two ponds, Bow Tree 2 & 3 Basin and the 
Pin Oak Pond, can wait to be dredged and/or reassessed 
in five years. In addition to dredging, Toth Bros also found 
a number of structural issues which should be addressed. 
These issues are described further in the pond profiles 
later in the report. Additionally, Toth Bros. full reports are 
included in the appendix to this document.

install forebays

Forebays are smaller ponds or catchment areas which filter 
sediment out of water as it enters a larger body. Forebays 
are typically planted with wet tolerant or aquatic plant 
species and constructed from rock or earth. As water 
flows out of a pipe, into a pond or basin, it first flows into 
the forebay. The water hits the rocks and plants, slows 
down and drops the sediment there, before entering the 

pond. Installation of forebays would reduce the amount 
of sediment which reaches the ponds. As nitrogen and 
phosphorous can cling to sediment, they too would be 
reduced. (See Appendix 2 for details.)

Not all of the ponds and basins would be suitable to 
be retrofit with a forebay. It appears that forebays may be 
appropriate for use at Marydell, Pin Oak and Bow Tree 1, as 
these ponds all take on a great deal of sediment and receive 
heavy storm water flows. Bow Tree 2 & 3 Pond and Basin are 
in good shape and are functioning well without forebays. 
Hershey’s Mill Pond is fed by a stream which flows through 
the pond and out over the dam. This stream should not be 
modified with a forebay, as it is in generally good shape.

Forebay design would require additional study and 
engineered design. Forebays would not eliminate sediment 
from the system, but would capture it and keep in one 
section of the existing pond. This would make it easier 
to remove the sediment as it builds up. Sediment could 
then be removed more often, but from a smaller area of 
the ponds. This could mean that the sediment could be 
removed more cheaply, with simpler equipment such as a 
vacuum truck, rather than entering the pond with heavy 
equipment.

implement vegetated buffers

Vegetated buffers were previously described at length 
in the section regarding reduction of phosphorous and 
nitrogen. While buffers help to eliminate nutrients, they 

Where stormwater flows uncontrolled over mowed lawn, 
it creates channels, erodes the soil, and carries sediment 
downstream, into ponds and basins.

Vacuum trucks can be used to clean out ponds where sediment 
is more localized in forebays. This can be a less costly option 
than dredging.
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Rain barrels capture stormwater 
running off of roofs, keeping it out 
of the stormwater system. This 
water can be used to water gardens.

Rain gardens provide habitat and food for native birds, mammals, bees and butterflies, 
and capture stormwater and infiltrate it into the ground.

are also effective at filtering out sediment and stabilizing 
shorelines and streambanks. Buffers should be installed 
along pond banks where they can intercept sheet flow. 
Trees and shrubs should also be planted where channelized 
water flows through the landscape and into the ponds. In 
these situations, the roots of the trees and shrubs will help 
stabilize the channels and hold the soil in place, rather than 
allowing it to be carried into the ponds. (See Appendix 2 for 
planting list.)

inlet filter bags

Much of the sediment entering the ponds comes directly 
from water piped through inlets along the Township streets. 
Therefore, protecting the inlets and keeping sediment from 
ever getting into the stormwater system would benefit 
the ponds. The PA DEP Erosion and Sediment Pollution 
Control Program Manual lists inlet filter bags as an effective 
sediment barrier. However, they should only be used where 
an inlet has a ¼-acre maximum drainage area. They also 
need to be inspected on a weekly basis and after each 
runoff event and need to be cleaned out when they are 
half full. Inlet filter bags require more annual care, but may 
reduce the frequency and cost of dredging. (See Appendix 2 
for details.)

Due to the quantity of inlets feeding the ponds, inlet 
filter bags should be used strategically. The township could 
install them at the inlets feeding Pin Oak, Hershey’s Mill, or 

both, as there are only 13 inlets between them. This small 
number of filter bags could likely be managed by Township 
staff, who could also track their time spent maintaining 
them. The Township could then determine whether to 
expand use of inlet filter bags by measuring the amounts 
of silt captured in the bags and continuing to test the pond 
water quality.

rain gardens and rain barrels

Sediments and chemicals are carried to the ponds with 
stormwater. By capturing stormwater and infiltrating it in 
place or collecting it for reuse, homeowners can do their 
part to keep the ponds healthy. Residential properties are 
the primary producers of stormwater, as roofs, driveways 
and turf grass all generate runoff during storms. This is the 
water which eventually carries sediment, chemicals and 
nutrients to the ponds. Rain gardens on private properties 
can help to capture water and infiltrate it into the ground, 
rather than allowing it to drain to pipes. (See Appendix 2 for 
details.) Rain gardens can also benefit native pollinators, 
birds and small mammals, by providing food sources 
and habitat. Rain barrels can also help protect ponds. By 
draining roof drains into barrels, the water can be collected 
for garden use before it reaches the inlets. When this 
collected water is used in the garden in smaller quantities 
at a time, it can infiltrate into the ground, watering plants 
and recharging ground water supplies.
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friends groups and community 
organizations

The citizens of East Goshen have demonstrated that they 
care about the future of the ponds, by attending the series 
of public meetings as part of the planning process. They 
stood up and spoke of how much they enjoy having the 
ponds. Many of them also expressed an interest in helping 
the situation however they can, whether through planting 
rain gardens on their properties, or by volunteering. An 
opportunity exists to rally the residents together to take 
action to improve the ponds.

It is important to connect the residents to the ponds, 
for them to see the effects of the surroundings on the 
water quality. Friends groups dedicated to each pond, or 
organized by community would help to keep the neighbors 
connected. More importantly, they could empower the 
citizens to make positive change at the ponds, by working 
alongside with the Township, as partners. Friends groups 
could take some of the workload off the Township and 
the Conservancy Board, and could also strengthen the 
communities, by bringing neighbors together and by giving 
them ownership of their community spaces. 

The Conservancy Board could work with the Township 
staff, including the Parks and Recreation Director, to create 
friends groups for each pond or community. They may wish 
to refer to the Philadelphia Park Friends Group Toolkit, a 48-
page guide to establishing friends groups, available on the 
Philadelphia Parks and Recreation website (www.phila.gov/
ParksandRecreation/getinvolved).

pond profiles
The six ponds face many of the same issues. All of them 
tested high for phosphorous. All of them are receiving too 
much sediment and need to be dredged immediately or 
likely within the next 5 to 10 years. Many of them have low 
levels of dissolved oxygen, making it difficult to support 
fish communities and contributing to algae problems. 
However, each pond sits within its own landscape and is 
affected differently by its surroundings. Therefore, each 
pond requires a different approach to improvement. 
Strategies for improving each pond are outlined below in 
the individual pond profiles.

The ponds in East Goshen provide beauty and recreational opportunities to the surrounding neighborhoods.
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Hershey’s Mill Estates

Uses: Beauty

Approximate 
Surface Area: 0.30 acres

Parcel Size: 1.22 acres

Inlets: 2 – Tanglewood Drive 
2 – Millstream Drive 
1 – Bell Flower Lane

Outlets: One stream flow over regulated dam

Watershed: Ridley Creek

Headwater 
Location: King Road, West of Frazier Road, East 

Whiteland Township

Drainage Area: 243 acres

Depth of Water: 6 inches

Aerators: None

Notable Chemical 
Testing Results: High Phosphorous and Nitrogen 

(Ammonia-N and Nitrate-N)

general description

The Hershey’s Mill Pond is located on Tanglewood Drive, 
near the intersection with Hershey Mill Road, on a 1.22-acre 
parcel. The pond is fed by an Unnamed Tributary to the 
Ridley Creek, which flows directly through the pond. No 
inlets feed the pond. However, a number of inlets feed the 
stream upstream of the pond. The stream also flows though 
the Lockwood homeowners association open space, where 
it may be connected the pond/basin there. It is unclear, but 
an upstream farm and apartment complex could also be 
contributing stormwater to the creek.

Where the stream enters the pond, it flows through 
healthy woodland, which is providing buffering, cooling 
the streamwater and stabilizing the streambanks. 
Approximately ¾ of the pond’s banks are surrounded by 
forest. The remaining bank features some mature trees 
and mowed grass. This bank separates the pond from 
Tanglewood Drive.

Hershey’s Mill Pond Watershed

Hershey’s Mill Pond stormwater management system 
consists of five inlets (pink squares) which convey 
stormwater to the pond.  CREDIT: East Goshen Township
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inlet filter bags

As it appears that most of the sediment entering the 
pond is coming from offsite, it is imperative to capture this 
sediment before it enters the stormwater system. Inlet 
filter bags should be considered for use in the five inlets in 
Tanglewood and Millstream Drives and Bell Flower Lane, 
which feed the stream. These could be installed as a pilot 
project, to determine whether the bags provide enough 
impact in light of the time required to maintain them.

stream buffer plantings with partners

Where the stream flows through land owned by East Goshen 
Township, it is well buffered. However, upstream of the pond, 
the stream flows through private residential properties, and 
land owned by the Lockwood Community Association and 
the Convent of the Servants of the Immaculate Heart of 
Mary. Aerial photography of these properties shows gaps 
in forest cover along the stream here. It may be that the 
stream is eroding the banks in these areas and carrying 
the sediment downstream to the pond. There could also 
be sheet flow off neighboring properties carrying sediment 
and nutrients downstream into the pond. East Goshen 
Township should work with these neighbors to educate 
them about the effects of stormwater on the streams and 
ponds, and work with them to plant trees and install other 
better management practices on their own properties.

The stream feeding the Hershey’s Mill Pond is well shaded 
and appears relatively healthy.

The Hershey’s Mill pond is quite full of sediment, with an 
average depth of water of only 6 inches. As the pond sits 
on a small parcel, with little mowed grass around it and is 
relatively well buffered, it appears likely that most of the 
pond’s issues are being caused by upstream conditions.

strategies for improvement

dredging

The pond is full of sediment and has a very shallow depth 
of water. It is unclear whether the pond can accommodate 
adequate stormwater in a major storm event. It is likely 
that the upstream forest is acting as a floodplain for the 
stream in these situations and absorbing some stormwater. 
Per Toth Bros. findings and recommendations, this pond 
should be dredged in the very near future.

The grass area near the pond attracts geese and could be planted 
with trees and shrubs.
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rain gardens and rain barrels

The residents upstream could do their part by reducing 
the amount of water entering the stormwater system by 
installing rain gardens and rain barrels. Lower volumes of 
water entering the stream would also reduce the amount of 
sediment and nutrients entering the pond. 

pond edge tree and shrub plantings

The pond is well buffered on three sides by forest. A few 
large trees exist along Tanglewood Drive. However, there are 
gaps where additional trees and shrubs could be planted 
to provide shade and cover for fish and help keep the water 
cool. Shrub plantings would also reduce the area to be 
mowed, thereby reducing the chance for grass clippings to 
enter the pond and increase nutrient levels.

conclusion

Upstream conditions appear to be the major cause of the 
issues in this pond. The pond should be dredged to return 
it to its designed/intended condition. Then upstream 
mitigation measures, including buffer plantings, inlet filter 
bags, rain gardens, rain barrels and other BMPs, should be 
implemented to reduce sediment loads. Finally, additional 
vegetation should be planted around the pond edges to 
beautify, provide fish habitat and reduce nutrient levels.

The Hershey’s Mill Pond adds beauty to the neighborhood entrance road.
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Bow Tree 1 Pond

Uses: Beauty and Potentially Fishing/Habitat 

Approximate 
Surface Area: 1.37 acres

Parcel Size: 6 acres (connected downstream to 42-
acre open space)

Inlets: 96(±)

Outlets: Two 5-foot diameter concrete structures

Watershed: Ridley Creek

Headwater 
Location: 537 Beaumont Circle

Drainage Area: Less than 10 acres

Depth of Water: Varies 4 inches to 2 feet

Aerators: None

Notable Chemical 
Testing Results: Phosphorous, Nitrogen (Ammonia-N) 

and Low Dissolved Oxygen

general description

The Bow Tree 1 Pond is the primary stormwater management 
area for the Bow Tree 1 development. It is fed by an unnamed 
tributary to the Ridley Creek, with its headwaters within the 

development, at 537 Beaumont Circle and 1606 Herron Lane. 
The pond and tributary collect stormwater through no fewer 
than 96 inlets spread throughout the development. 

The pond sits mostly within a 6-acre open space parcel 
which fronts on Bow Tree Drive. It is surrounded by private 
lots on two sides and connects to a larger open space parcel 
which contains the tributary as it flows out of the pond. 
Much of the south side of the pond is buffers by woodlands. 
The remaining three sides are surrounded by large swaths of 
mown lawn on steep slopes, sloping down to the pond. 

strategies for improvement

dredging

With a variable depth between 4 inches and 2 feet, the 
pond has accumulated a great deal of sediment. The 
sediment has likely come from the steep slopes of 
mown grass surrounding the pond as well as with water 
conveyed through the stormwater system. Per Toth Bros. 
recommendations, this pond should be dredged in the near 
future. The dredged spoils can be spread on the surrounding 
hillside. However, without additional plantings, the spoils 
could ultimately be washed back into the pond over time.

Bow Tree 1 Pond Watershed

The Bow Tree 1 Pond is fed by 96 inlets (pink squares).   
CREDIT: East Goshen Township
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Sediment entering the pond through the stormwater 
system has collected and formed an island, complete 
with vegetation.

aerator system

Installation of an aeration system would help to increase 
dissolved oxygen levels. The pond surface is currently 
approximately 1.37 acres. At this size, two aeration systems 
would be necessary. Should the Township also install a 
forebay, it may be possible to reduce the pond surface area 
in need of aeration, as forebays do not need to be aerated. 
Aeration would only be recommended if the pond is first 
dredged to a minimum depth of 4 feet.

forebay

Ninety-six inlets feed the two pipes and one tributary which 
lead into the pond. These three stormwater sources all 
enter the pond on the south bank. A large forebay could 
potentially be constructed which would capture water 
flowing in from all three sources. A forebay could collect 
sediment in a portion of the pond, rather than allowing it to 
spread across the entire pond. Ongoing sediment removal, 
through dredging or vacuuming could then be focused on a 
smaller area.

upstream BMPs and education

With over 300 units contributing to the stormwater 
system in Bow Tree 1, education of the residents could 
make a difference in protecting the pond’s health. Every 
resident who installs a rain barrel or rain garden can help 
to decrease the amount of sediment, water volume and 
nutrients which make their way into the pond. Every 

resident who chooses to take their car to a commercial car 
wash helps to keep phosphorous and other pollutants out 
of the ecosystem.

vegetated buffers

At the pond site, a shift in land management and the 
implementation of vegetated buffers would benefit 
the pond. The hillsides of mown grass are contributing 
sediment and nutrients to the ponds. There is very little 
shade over the water. The turf grass areas could be 
converted to meadows, which would require less frequent 
mowing and would keep grass clippings from washing into 
the pond. Additionally, deep rooted meadow plants will help 
stabilize the soil, reduce erosion and decrease the amount 
of sediment washing directly into the pond. 

Additional trees would also help buffer the pond and 
stabilize the soil. Trees could also shade the water, cooling 
it down, which would help to increase the dissolved oxygen 
level. More trees could also make the open space a more 
appealing place to visit. 

vegetated infiltration swale

A linear rain garden called a vegetated infiltration swale 
could also be implemented parallel to the edge of the pond. 
This swale would be designed to catch any stormwater 
which escapes the meadow uphill, before it reaches the 
basin. It would be planted with meadow grasses and 
flowering perennials. The water, captured in the swale, 
would keep nutrients, sediment and grass clippings from 
ever reaching the basin. It would also encourage the water 
to infiltrate directly into the ground, rather than entering 
the basin and the stream system. Soil and infiltration tests, 
and potentially an engineering study would be necessary 
to determine whether a vegetated infiltration swale would 
function here.

aquatic plants

Installation of aquatic plants would also benefit the pond 
by increasing the dissolved oxygen levels, shading the water 
and providing habitat for fish. Aquatic plants, covering 
approximately 40–60% of the water surface would also 
further beautify the pond and contribute to the aesthetic 
value of the open space.
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conclusion

The future health of the Bow Tree 1 Pond is in the hands 
of the residents who surround it. The stormwater which 
leaves their streets and properties provides the water for 
the pond, but also the nutrients and sediments which are 

causing its problems. It is necessary to dredge the pond 
soon, and this pond will continue to require dredging 
into the future unless significant changes are made to 
the stormwater management upstream and immediately 
surrounding the pond. 

Fortunately, the Bow Tree 1 Pond holds much greater 
potential than it currently utilizes. A rehabilitated pond 
could become the centerpiece of a reinvigorated passive 
open space park. Grass trails could be cut into a newly 
planted meadow, where birds nest and butterflies hunt for 
nectar. Trees could provide shade over benches and the 
pond could be the place to admire ducks, catch tadpoles 
or chase dragonflies. As the pond site connects to an 
additional 150 acres of township owned open space, it 
could become a hub or entrance to a larger trail system. 
Transforming the pond area into a cherished open space, 
which contributes to the lives of the residents, will help to 
make them care more about how their actions affect the 
pond and the creatures which live in it.

LEFT: Aquatic plants, such as lillies, can provide habitat, 
shade, and dissolved oxygen.

BELOW: Buffer plantings have grown around some 
edges of the pond, but more plantings would improve 
the pond’s health.
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Bow Tree 2 & 3 Pond

Uses: Beauty and Fish Habitat 

Approximate 
Surface Area: 0.95 acres

Parcel Size: 47.4 acres (8 acres focus)

Inlets: 21

Outlets: 1 concrete channel emptying into Bow 
Tree 2 & 3 Basins

Watershed: Ridley Creek

Headwater 
Location: Inlets on Bow Tree Drive and Beaumont 

Circle

Drainage Area: 30 acres

Depth of Water: Average depth of 4 feet

Aerators: 5

Notable Chemical 
Testing Results: Phosphorous and Nitrogen 

(Ammonia-N)

general description

The Bow Tree 2 & 3 Pond is in relatively good condition. 
It is fed by 21 inlets spread throughout the Bow Tree 
development, as well as sheet flow from surrounding 
residential properties and a steeply sloped hillside above. 
Water flows out of the pond into a concrete channel, which 

then feeds into the Bow Tree 2 & 3 Basin, and ultimately 
into the Ridley Creek. The pond is surrounded by backyards 
and has one access between homes on Bow Tree Drive.

The pond holds five aerators which keep the water 
moving and keep the dissolved oxygen at adequate levels. 
Nutrients, phosphorous and nitrogen (Ammonia-N) are 
high. This pond is also collecting sediment, but does not 
require immediate dredging. 

The pond is surrounded mostly by mowed grass, but 
some edge vegetation and mature tree stands exist as well. 
The pond is at a low point in comparison to the surrounding 
homes’ backyards. Stormwater is flowing from the 
backyards, over the mown areas and into the pond, likely 

Bow Tree 2 & 3 Pond and Basin Watershed

Twenty-one inlets (pink squares) feed the Bow Tree 2 & 3 Pond, 
which then feeds the Basin.  CREDIT: East Goshen Township

The five aerators at the Bow Tree 1 & 2 pond keep the water 
well oxygenated. 
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carrying grass clippings and nutrients with it. The property 
lines are in close proximity to the pond edges, as close as a 
few feet in some areas, making major site improvements on 
the Township owned land difficult. 

strategies for improvement

dredging

Toth Bros. report states that they would not recommend 
dredging at this point and that they see this pond to be in 
good shape for the next five years. The pond is receiving 
sediment with the most impact likely coming from the 
inlets which feed it. The pond should be reassessed for 
dredging in 2022, at which point a more comprehensive 
effort could also be implemented around multiple 
improvement strategies.

mark property boundaries

When private spaces border public spaces, it is typical 
for residents to encroach on publicly owned property. 
This sometimes takes the form of placing buildings 
over property lines, but more often it is more subtle, like 
dumping grass clippings on Township property, or mowing 
beyond property lines. Should the Township wish to engage 
in any altered management of the land surrounding the 
pond and basin at Bow Tree 2 & 3, the property lines should 
be delineated with permanent markers and the Township 
should reach out the residents to explain why.

mowing to meadows

Most of the area surrounding the pond is too narrow for the 
installation of a meadow, which would help to slow down 
stormwater on its way to the ponds. However, the Township 
could simply mow the area less frequently, allowing the 
grass to grow taller and thicker. This would allow the grass 
to help slow and filter stormwater and also discourage 
geese. Mowing the area only once or twice a year would 
keep woody species, trees and shrubs, from establishing. 
(See Appendix 2 for “From Mowing to Meadows.”)

rain gardens and rain barrels

The residents upstream could help in reducing the amount 
of water entering the stormwater system by installing rain 
gardens and rain barrels. Lower volumes of water entering 
the stream would also reduce the amount of sediment 
and nutrients entering the pond. The residents whose 
backyards surround the Bow Tree 2 & 3 Pond and Basin 
could install rain gardens along their rear property lines 
to catch the water flowing off of their properties and into 
the ponds. Rain gardens and rain barrels do require some 
maintenance. These measures are completely voluntary. 

vegetated buffers

Additional trees would help buffer the pond and stabilize 
the soil. Trees could also shade the water, cooling it down, 
which would help to increase the dissolved oxygen level 
and make the water more suitable for some fish species. 
More trees could also make the open space a more 
appealing place to visit for the surrounding residents.

The grass areas around the pond attract geese, which leave 
their waste and add nutrients to the pond.

The concrete channel which connects the pond to the basin could 
benefit from tree and shrub plantings which would help to shade 
the water and keep it cool.
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conclusion

The aerators in the Bow Tree 2 & 3 Pond are doing the 
majority of the work in keeping the pond from being 
covered over by algae. The pond is in relatively good 
condition and sediment levels are acceptable but should 
be reassessed in 2022. At that point, the Township should 
consider undertaking a more comprehensive approach to 
land management, education and stormwater infiltration as 
a means to improving the ongoing health of the pond.
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Bow Tree 2 & 3 Basin

Uses: Beauty and Potentially Fishing/Habitat 

Approximate 
Surface Area: 1.17 acres

Parcel Size: 47.4 acres (8 acres focus)

Inlets: 28

Outlets: 1 to Ridley Creek

Watershed: Ridley Creek

Headwater 
Location: Bow Tree 2 & 3 Pond and Inlets 

throughout Bow Tree

Drainage Area: 30 acres

Depth of Water: Average 1.5 feet

Aerators: None

Notable Chemical 
Testing Results: Phosphorous

general description

Like the Bow Tree 1 & 2 Pond, the basin is also largely 
surrounded by residential backyards. It is also surrounded 
by some steeply sloped, mown lawns on three sides which 
are contributing sheet flow to the basin. The fourth side 
opens up to a large swath of wooded Township open space. 
The banks of the basin are relatively steep and feature little 
edge vegetation. The outflow from the pond travels through 

a concrete channel into the basin. An additional 28 inlets in 
Bow Tree 1 & 2 also feed the basin.

The Bow Tree 2 & 3 Basin is not in as good a condition as 
its neighbor, the pond. It tested high for phosphorous and 
needs dredging and structural repair of the channel. Scrub 
vegetation has also grown into the channel, impeding the 
water flow.

strategies for improvement

Toth Bros. recommends dredging of the basin as the 
average depth is 1.5 feet. Additionally, the concrete channel 
should be repaired and brush should be removed where it is 
impeding the flow of the water.

Bow Tree 2 & 3 Pond and Basin Watershed

Twenty-eight inlets (pink squares) convey stormwater into the 
Basin.  CREDIT: East Goshen Township

The Bow Tree 2 & 3 Basin is covered in algae in the 
summer months.
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aerator system

Installation of an aeration system would help to increase 
dissolved oxygen levels. The pond surface is currently 
approximately 1.17 acres. At this size, two aeration systems 
would be necessary. Should the Township also install a 
forebay, it may be possible to reduce the pond surface area 
in need of aeration, as forebays do not need to be aerated. 
Aeration would only be recommended if the pond is first 
dredged to a minimum depth of 4 feet.

vegetate steep banks

The basin is surrounded by steep banks on the north east 
end. All of the pond edges should be planted with trees 
and shrubs to shade the water and provide fish and animal 
habitat. Additional vegetation could also help stabilize the 
steeper slopes and make them safer if people walk along 
the top of the berm. More vegetation would also make the 
basin less appealing to geese.

trees over channel

The channel which leads from the pond to the basin 
conveys water at a shallow depth, typically less than one 
inch, and in full sun. Warm water contributes to lowered 
levels of dissolved oxygen and reduced suitability for 
fish habitat. Trees should be planted along the length of 
the channel to help shade the water flowing through it. 
Additionally, trees and shrubs would help to camouflage 
the channel, making the site more aesthetically pleasing. 

rain gardens and rain barrels

The residents upstream could do their part by reducing 
the amount of water entering the stormwater system by 
installing rain gardens and rain barrels. Lower volumes of 
water entering the stream would also reduce the amount 
of sediment and nutrients entering the pond. The residents 
whose backyards surround the Bow Tree 2 & 3 Pond and 
Basin could install rain gardens along their rear property 
lines to catch the water flowing off of their properties and 
into the ponds.

infiltration swale and meadow plantings

The hill to the southeast of the basin stretches 
approximately 240 feet from the edge of the pond to the 
neighboring resident’s backyard. The average slope of the 

Some edge vegetation helps to filter stormwater and also 
provides a barrier for people who may walk on the berm.

The channel which connects the pond and basin has been 
damged by overgrown vegetation, which causes water to 
stop, stagnate and grow algae.
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hillside is approximately 10%. The hillside is mowed on a 
regular basis to keep the turfgrass short. Its likely that large 
volumes of stormwater flow down this hillside, carrying 
nutrients, sediment and grass clippings with it. The hillside 
could be converted to a meadow, which would discourage 
geese from gathering there as well as slowing, filtering and 
infiltrating the stormwater. 

A vegetated infiltration swale could also be implemented 
parallel to the edge of the basin. This swale would 
essentially act as a linear rain garden, to catch any 
stormwater which escapes the meadow, before it reaches 
the basin. It would be planted with meadow grasses and 
flowering perennials. The water, captured in the swale, 
would keep nutrients, sediment and grass clippings from 
ever reaching the basin. It would also encourage the water 
to infiltrate directly into the ground, rather than entering 
the basin and the stream system. Soil and infiltration tests, 
and potentially an engineering study would be necessary 
to determine whether a vegetated infiltration swale would 
function here.

conclusion

When this basin is dredged, it would be a good time to 
implement the additional strategies to ensure the long 
term health of the basin. When residents see the cost, 
difficulty and scale of dredging, it may be the right time to 
begin educating them on the actions they can take to help 
improve the health of the basin. Once the basin is dredged 
back to its ideal condition, it would be logical to implement 
the other physical changes, such as tree planting, and 
meadow and rain garden installation, to help it stay in the 
best condition possible, for as long as possible.

See previous section for plan.
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Marydell Pond

Uses: Beauty and Potentially Fishing/Habitat 

Approximate 
Surface Area: 1.98 acres

Parcel Size: 16.6 acres

Inlets: 19

Outlets: 1 – Flows to smaller ponds, then East 
Branch Chester Creek

Watershed: East Branch Chester Creek

Headwater 
Location: Subdivision inlets and spring

Drainage Area: <24 acres

Depth of Water: 1.5 to 5 feet

Aerators: None

Notable Chemical 
Testing Results: Phosphorous, Nitrogen (Ammonia-N), 

and Low Dissolved Oxygen

general description

The Marydell Pond sits within a 16-acre open space parcel 
surrounded by the Marydell subdivision. The space is 
mostly mowed lawn, with a forested area to the northwest. 
Barker Drive runs along the eastern edge of the property, 
approximately 30 feet in elevation above the surface of 
the pond. The horizontal distance from the road to the 
pond is approximately 330 feet. It appears that the space is 
relatively unused, aside from some fishing, as evidenced by 
some stray fishing line. Kids sled there in the winter as well. 
A hockey goal in the pond suggests that residents use the 
pond for skating and ice hockey in the winter as well. The 
neighbors used to hold civic events in the lawn area, but 
don’t any longer as the goose population and goose waste 
has made the space unpleasant to use.

The Conservancy Board recently planted a dozen trees 
along the northeastern edge of the pond. They are in 
rough, double rows, ranging in distance from the shoreline 
from approximately 10–40 feet. The trees are a mix of 
oaks, birches and redbuds. These three native species will 

Marydell Pond Watershed

Nineteen inlets (pink squares) feed the Marydell Pond 
stormwater management system.  CREDIT: East Goshen Township
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provide food and habitat to a variety of mammals, birds 
and insects. They are also all tolerant of wet soils and are 
appropriate for a pond side planting. The mix of species will 
grow to three different heights, providing an understory and 
canopy layer. The redbuds will likely grow to approximately 
30 feet in height, the birches to 50–70 feet in height, with 
the oaks most likely topping out around 80 feet in height. At 
maturity, the birches and oaks should provide some shade 
to the pond.

In addition to shade, the trees will also provide some 
stormwater management. They are planted at the bottom 
of a slope, near the pond edge. As they grow and establish 
their root systems, they will help to stabilize the soil, slow 
flowing water and reduce erosion. They are the first step 
in establishing a vegetated buffer, recommended at all 
the ponds. In the future, the Conservancy Board could 
supplement these trees with more trees, further uphill 
to widen the buffer. Additionally, shrubs could be added 
beneath the trees once the canopies begin to connect.

The pond is fed by 19 inlets throughout the subdivisions, 
sheet flow across the vast hillside, a spring and a few 
channelized, intermittent waterways across the lawn area. 
The eastern pond edges lack significant vegetation for the 
most part, save for the newly planted trees and a few other 
more mature shade trees. The western edge is bordered 
by forest. The large lawn area is often occupied by geese, 
as evidenced by their abundant waste. One outlet drains 
pond water to an unnamed tributary of the East Branch 
Chester Creek.

The Marydell Pond seems to be affected by every 
negative impact possible. Geese occupy the site and leave 
an abundance of waste. The pond water is exposed to full 
sun, with little shade. There is little edge vegetation for fish 
habitat and no significant vegetated buffers on three sides, 
allowing stormwater to sheet flow into the pond. Finally, 
28 inlets drain stormwater from the neighboring yards and 
streets directly into the pond, bringing sediment, nutrients 
and chemicals into the water. These factors have led to the 
pond being low in dissolved oxygen, high in phosphorous 
and nitrogen and in need of dredging and physical repair.

strategies for improvement

dredging and repairs

Toth Bros. recommends dredging this pond and spreading 
the sediment on the hillside above. Additionally, the 
outflow structure should be repaired simultaneously.

two forebays

Only 19 inlets feed the four pipes and one swale which lead 
into the pond. Three pipes feed the pond at its north end, 
while one pipe and the swale feed the pond at its south 
end. Two forebays, one north and one south, would be 
necessary to capture sediment as it exits the pipes and 
swale. The foorebays would collect sediment in smaller 
areas of the pond, rather than allowing it to spread across 
the entire pond. Ongoing sediment removal, through 
dredging or vacuuming could then be focused on two 
smaller areas.

A sycamore tree is growing out of the outlow structure at 
Marydell and should be removed.

The trees planted at Marydell include oaks, birches and redbuds, 
native species which will shade the pond, filter stormwater and 
provide habitat for native birds, insects and mammals.
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aerator system

Installation of an aeration system would help to increase 
dissolved oxygen levels. The pond surface is currently 
approximately 1.98 acres. At this size, two aeration systems 
would be necessary. Should the Township also install two 
forebays, it may be possible to reduce the pond surface 
area in need of aeration, as forebays do not need to be 
aerated. Aeration would only be recommended if the pond 
is first dredged to a minimum depth of 4 feet.

meadow plantings and vegetated swale

The vast mowed hillsides surrounding the pond on three 
sides allow stormwater to sheet flow directly into the 
pond. As the water flows through the grass, it carries 
clippings, sediment and nutrients into the pond. The large 
grass hillsides between the pond and the road could be 
converted to meadow plantings, which would help to 
slow, filter and infiltrate the water before it reaches the 
pond. Beyond the initial costs of installation, meadow 
maintenance would likely be less costly than the typical 
lawn maintenance, as meadows need to be mowed only a 
few times per year.

A vegetated infiltration swale could also be implemented 
parallel to the edge of the basin. This swale would 
essentially act as a linear rain garden, to catch any 
stormwater which escapes the meadow, before it reaches 
the basin. It would be planted with meadow grasses and 
flowering perennials. The water, captured in the swale, 
would keep nutrients, sediment and grass clippings from 
ever reaching the basin. It would also encourage the water 

to infiltrate directly into the ground, rather than entering 
the basin and the stream system. Soil and infiltration tests, 
and potentially an engineering study would be necessary 
to determine whether a vegetated infiltration swale would 
function here.

vegetated buffers

The Marydell Pond site lacks vegetation, aside from the 
wooded areas along the western edge. The pond would 
benefit from additional plantings which could help to filter 
runoff, stabilize the soil and shade the water. More trees 
would also make the site more aesthetically pleasing and 
comfortable during the hotter seasons. Buffer plantings 
should be planted along the pond banks and where 
stormwater runoff is channelizing and forming intermittent 
streams down the hillside. 

aquatic plants

The Marydell Pond tested low for dissolved oxygen. Fish 
need dissolved oxygen to breathe and aerobic bacteria, 
which break down decaying matter in the water, are also 
dependent on dissolved oxygen. The introduction of native 
aquatic plants would be an effective method for increasing 
dissolved oxygen levels. Should this pond be dredged, some 
of the spoils could be graded into the banks to create a 
shallow bench underwater, on which to plant the aquatic 
plant species.

inlet filter bags

This plan recommends a pilot program for the use of inlet 
filter bags at inlets feeding the Pin Oak and Hershey’s 
Mill Ponds. These two ponds are fed by a total of 13 inlets 
between them. The Marydell Pond is fed by 19 inlets, which 
is the third fewest of the six ponds. Inlet filter bags should 
be considered for use at Marydell based upon review of the 
results of the pilot program at Pin Oak and Hershey’s Mill. 
Should inlet filter bags be found to be effective there, the 
Township could incrementally increase their use. Marydell 
would be the next logical step, based on the relatively low 
number of inlets. 

upstream BMPs and education

With the surrounding neighborhood contributing to the 
stormwater system in Marydell, education of the residents 
could make a difference in protecting the pond’s health. 

The Marydell pond features some edge plantings, but 
more plantings would provide more shade and better 
filter stormwater.
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Every resident who installs a rain barrel or rain garden can 
help to decrease the amount of sediment, water volume 
and nutrients which make their way into the pond. Every 
resident who chooses to take their car to a commercial car 
wash helps to keep phosphorous and other pollutants out 
of the ecosystem.

conclusion

The Marydell Pond open space has the potential to be 
transformed into a passive park which could become a 
new centerpiece of the neighborhood. The strategies for 
improvement would be designed in a manner to improve 
the ponds health as well as encourage use by the residents. 
Grass walking paths could bring residents comfortably 
to the pond. Meadow plantings would discourage geese 
from inhabiting the site. More trees would provide summer 
shade and habitat for birds. The pond and the 16 acres 
surrounding it could be transformed into a natural area 
with gathering space for neighborhood events, educational 
programs and recreational events.

Some aquatic plants, like duckweed, are growing 
naturally in the pond.
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Pin Oak Pond

Uses: Beauty and Potentially Fishing/Habitat 

Approximate 
Surface Area: 0.46 acres

Parcel Size: 4.6 acres

Inlets: 8

Outlets: 1

Watershed: East Branch Chester Creek

Headwater 
Location: Inlets on Brian and Richard Drives

Drainage Area: 42.4 acres

Depth of Water: 2 to 6 feet

Aerators: 1

Notable Chemical 
Testing Results: Phosphorous

general description

The Pin Oak Pond rests in a more intimate setting than 
the others. It sits along a quiet street, on a smaller parcel, 
adjacent only to a few homes. It’s a small pond at just under 
a half acre. It is clearly well loved by the neighborhood, as 
residents asked what we were doing at every site visit. 

Pin Oak Pond Watershed

Only eight inlets (pink squares) feed the Pin Oak Pond, 
making it suitable for an inlet filter bag pilot program  
CREDIT: East Goshen Township

Some edges of the pond are well vegetated, but more 
plantings would help to stabilize the banks.

The pond is just a few feet from Brian Drive to the east 
and a private residence to the north. The majority of the 4.6-
acre parcel on which it resides, lies to the west and south 
of the pond. Most of the area to the west is mowed grass, 
stretching from the banks of the pond to the residents’ 
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rear yards, just about 250 feet away. Due to the slopes, it 
appears that most of the sheet flow from the grass area 
is missing the pond, but likely flowing directly into the 
unnamed tributary of the East Branch Chester Creek, to 
which the pond drains as well.

The pond is fed by a series of eight inlets on Brian and 
Richard Drives. The inlets channel water into a single 
pipe which feeds the pond. The pond banks near the 
pipe have scoured, creating a “neck” from the pipe to the 
pond. It appears that water likely rushes out of the pipe at 
high velocities, carrying sediment and scouring the pond 
banks before slowing down in the body of the pond and 
dropping its sediment there. In addition to sedimentation, 
the pond also has a few structural issues. The emergency 
spillway has failed and a 60-foot stretch of shoreline is 
being undercut. Water drains from the pond through an 
outlet structure, but is also leaking through the spillway and 
making a new channel towards the creek.

The water tested high for phosphorous. Unlike many  
of the other ponds, it does not appear that sheet flow off 
the adjacent lawn is a major culprit. It is more likely that  
the phosphorous is being carried in with sediment, or 
washing in from the inlets in the form of fertilizers or  
other chemicals.

strategies for improvement

dredging and forebay

Toth Bros. recommends dredging this pond in 
approximately 2022. Between now and then, the Township 
could prepare the pond for a major makeover. In addition to 
fixing the spillway, this pond could be fitted with a forebay. A 
forebay is a smaller ponding area, designed to slow water’s 
velocity, so that it drops sediment there, rather than in the 
open water of the pond. The “neck” referred to earlier could 
potentially be fashioned into a spillway. If the sediment 
were concentrated here, future removal of sediment could 
be achieved with lighter equipment, such as vacuum 
trucks, at a lesser cost. It is also possible that the water 
rushing in through the neck is causing the undercutting 
of the opposite bank. Installation of a forebay, designed 
to slow the water on entry, could also reduce future 
undercutting and could allow the bank to be stabilized 
through tree plantings.

tree plantings

Much of the land surrounding the pond is unstable, due 
to the forces of the pond water. Additional trees planted 
around the pond would help to hold the soil and stabilize 
the land, keeping more sediment from entering the stream.

The existing channel entering the pond could potentially 
be converted into a forebay, to capture sediment in a 
smaller area before it enters the pond.

The existing spillway is unstable, and should be 
reconstructed. Additionaly plantings could also help to 
stabilize the banks.
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inlet filter bags

As only eight inlets feed the pipes which lead to the 
pond, inlet filter bags could greatly reduce the amount 
of sediment entering the stormwater system off of the 
residential properties and streets.

upstream BMPs and education

With the surrounding neighborhood contributing to the 
effects on the Pin Oak Pond, education of the residents 
could make a difference in protecting the pond’s health. 
Every resident who installs a rain barrel or rain garden can 
help to decrease the amount of sediment, water volume 
and nutrients which make their way into the pond. Every 
resident who chooses to take their car to a commercial car 
wash helps to keep phosphorous and other pollutants out 
of the ecosystem. 

conclusion

The Pin Oak Pond site is well loved by the neighboring 
residents, but could serve them better. The site connects 
to another 75 acres of adjacent open space. The 
recommendations for improving the pond’s health could 
be implemented in a way to transform the site into a 
neighborhood passive park and trailhead. Trees intended 
to stabilize the pond banks would also shade visitors. 
Meadows intended to infiltrate ground water would 
also provide habitat for birds and interest for walkers. 
Beautifying the site, upgrading it to better serve the 
neighbors and strengthening their connections to it are the 
best ways to get them to care about the health of the pond 
and make positive changes to improve it.

The aerator in the Pin Oak pond helps keep the water moving and well oxygenated, which benefits water quality and the 
fish that live in the pond.
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conclusion
East Goshen’s ponds are each unique, slightly different from 
each other, but face the same issues as most ponds and 
basins within southeastern Pennsylvania. They are already 
full of sediment, deposited over decades. They aren’t well 
planted and aren’t supported by a robust ecosystem. 
They continue to accept stormwater carrying sediment 
and pollutants. Every pond has slightly different needs for 
improvement, but the same general recommendations are 
relevant to each of East Goshen’s Ponds.

All of the ponds need to be dredged, now or in the future. 
All of the ponds need more plantings. All of the ponds 
need better filtration of the stormwater which enters them. 

And in addition to these physical changes, there needs to 
be social change as well. As long as the people who live 
around the ponds don’t care about them, it will be very 
difficult for anyone to keep them in good health. 

The ponds are all in need of some improvement, but 
East Goshen has the right people in leadership and the 
community, to make sure that the ponds are well cared 
for in the future. The residents are interested and see 
an opportunity to transform the ponds into important 
centerpieces for their communities. They see that these 
can be beautiful places to gather, to watch birds, to fish, 
to follow butterflies and frogs and to simply enjoy the 
outdoors. Through the recommendations in this report, the 
community can make this a reality.

The ponds in East Goshen hold great potential as small neighborhood parks, where people can hold events, enjoy the 
wcenery of simply go for a walk in nature.
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appendix 1

subconsultant reports & cost estimates

1A: Water Quality Laboratory Tests

1B: Site Inspection Report Outlines

1C: Cost Estimates



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714897 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Hershey Mill Estates Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 9:00
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N 0.21 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 9.0 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 16.4 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N <0.01 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.22 SU SM 4500-H+ B 10/13/17 17:32 HC

T-PHOSPHORUS (P) 0.09 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 48 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

BSC
BRANDYWINE SCIENCE CENTER INC.

LAB # 204 LINE ROAD
714902 KENNETT SQUARE,  PA 19348

DEP# 15-301
(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Bow Tree I Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 8:45
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N 1.33 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 4.9 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.4 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N 0.272 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.08 SU SM 4500-H+ B 10/13/17 17:37 HC

T-PHOSPHORUS (P) 0.13 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 240 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

Retention Pond

BSC



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714902 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Bow Tree I Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 8:45
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N 1.33 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 4.9 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.4 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N 0.272 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.08 SU SM 4500-H+ B 10/13/17 17:37 HC

T-PHOSPHORUS (P) 0.13 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 240 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

Retention Pond

BSC



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714900 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Bow Tree II & III Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 8:30
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N <0.10 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 7.2 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.47 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N 0.282 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.38 SU SM 4500-H+ B 10/13/17 17:36 HC

T-PHOSPHORUS (P) 0.17 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 29 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

Farm Pond

BSC



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714901 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Bow Tree II & III Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 8:45
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N <0.10 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 7.8 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.51 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N 0.115 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.18 SU SM 4500-H+ B 10/13/17 17:37 HC

T-PHOSPHORUS (P) 0.09 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 35 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

Retention Pond

BSC



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714898 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Mary Dell Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 9:15
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N 0.20 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 5.2 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.28 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N <0.01 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.02 SU SM 4500-H+ B 10/13/17 17:34 HC

T-PHOSPHORUS (P) <0.06 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 570 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

BSC



BRANDYWINE SCIENCE CENTER INC.
LAB # 204 LINE ROAD

714899 KENNETT SQUARE,  PA 19348
DEP# 15-301

(610) 444-9850

LABORATORY REPORT
FOR

 ORIGIN NAME Pin Oaks Client: East 
OF ADDRESS Goshen

SAMPLE CITY/STATE Township
TOWNSHIP COUNTY

SOURCE POND x MANNER INSIDE TAP
OF SPRING OF OUTSIDE TAP

SUPPLY TREATED COLLECTION HOLDING TANK
SAMPLE LAB STAFF SAMPLE DATE 10/13/2017

COLLECTED WELL DRILLER SAMPLE SAMPLE TIME 9:00
BY OTHER East Goshen INFORMATION DATE RECEIVED 10/13/2017

TRANSPORT ICE /REFRIG x TIME RECEIVED 10:30
INFORMATION DATE OF REPORT 10/27/2017

SAMPLE ID:

DATE/TIME
ANALYSIS RESULT UNITS METHOD ANALYZED ANALYST

AMMONIA-N <0.10 mg/L SM 5210 D 10/13/17 18:30 HC

DISSOLVED OXYGEN 8.2 mg/L SM 4500 OG 10/13/17 10:35 HC

NITRATE-N 2.77 mg/L SM 4500-NO3- D 10/14/17 14:30 HC

NITRITE-N 0.112 mg/L SM 4500-NO2- B 10/14/17 12:30 HC

pH 7.40 SU SM 4500-H+ B 10/13/17 17:35 HC

T-PHOSPHORUS (P) 0.07 mg/L SM 4500-P E 10/16/17 17:05 HC

FECAL COLIFORM 22 mg/L SM 9222 D 10/13/17 12:00 MJ

Henry D. Clemens III
Laboratory Director

< Less Than
SM refers to Standard Methods for the Examination of Wastewater
and Water, 18th Edition, APHA-AWWA-WPCF.
Chemical Analyses performed in accordance with " STANDARD METHODS FOR THE EXAMINATION
OF WATER AND WASTEWATER, 18th EDITION APHA-AWWA-WPCF.

BSC
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Rough Cost Estimates 

The following rough cost estimates have been compiled through the use of cost estimating software, 
opinions of other experts and past experience. These estimates are intended to provide the Township 
with a rough estimate of costs for improvements to each pond.  It should be noted that additional study 
or more detailed landscape or engineering design may be necessary in order to prepare detailed, 
construction cost estimates.  Also, permit applications and associated fees or costs have not been 
included.  

The following notes apply to the estimates as footnoted throughout the spreadsheets. 

(1) Trees may be available at subsidized costs through grant programs including TreeVitalize 
Watersheds and the Arbor Day Foundation. 

(2) Labor costs may be reduced through the use of volunteers. 

(3) Labor costs may be reduced through the use of Township staff. 

(4) Consulting costs for aeration system installation may only be necessary for the first installation. 
Township staff may be able to handle installation without a consultant on subsequent 
installations. Therefore, this fee should only be accounted for once. 

(5) Estimates for meadows include typical per acre costs for herbicide treatments, purchase of seed 
and spreading of seeds. However, these costs can be eliminated if the Township chooses to 
simply reduce the frequency of mowing in order to establish a tall grass meadow. 

(6) These costs may be reduced if the item is implemented in concert with dredging, while the pond 
is empty. 



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL

Dredging LS NA 1 132,000.00$    132,000.00$    -$              -$              132,000.00$         
Forebay Construction EA NA 0 -$                  -$                  -$              -$              -$                       
Structural Repairs LS NA 0 -$                  -$                  -$              -$              -$                       
SUBTOTAL 132,000.00$   -$              132,000.00$         

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL

PentAir System EA NA 0 3,071.00$        -$                  -$              -$              -$                       
Consulting Day NA 0 1,000.00$        -$                  -$              -$              -$                       
Electricity Source LS NA 0 10,000.00$      -$                  -$              -$              -$                       
SUBTOTAL -$                  -$              -$                       

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL

Trees (1)(2) EA 1" cal 35 70.00$              2,450.00$        140.00$        4,900.00$     7,350.00$             
Tree Tubes (2) EA 60" ht 35 2.50$                87.50$              5.00$            175.00$        262.50$                 
Shrubs (2) EA 24-36" ht 35 36.00$              1,260.00$        70.00$          2,450.00$     3,710.00$             
Deer Mesh Fence 
(shrubs) (2) LF 7' ht x 

100LF 1 125.00$            125.00$           200.00$        200.00$        325.00$                 
Perennials EA SP2 0 6.00$             -$               2.00$          -$            -$                    
Meadow AC NA 0 2,000.00$        -$                  -$              -$              -$                       
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$              -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$              -$                       
SUBTOTAL 3,922.50$        7,725.00$    11,647.50$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL

Rain Garden/Swale Bed 
Prep

CY
0 13.00$              -$              -$              -$                       

Inlet Filter Bags EA Varies 5 100.00$            500.00$           -$              -$              500.00$                 
Install by Twp hour NA 10 40.00$              400.00$           -$              -$              400.00$                 
SUBTOTAL 900.00$           -$              900.00$                 

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches EA 4' 0 500.00$            -$                  1,000.00$     -$              -$                       
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$              -$                       
Split Rail Fence LF 4' height 0 $6 -$                  12.00$          -$              -$                       
SUBTOTAL -$                  -$              -$                       

TOTAL: 144,547.50$   

Hershey's Mill Estate - Rough Cost Estimate

A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 1 130,000.00$    130,000.00$    -$              -$                 130,000.00$         
Forebay Design EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Forebay Construction LS NA 1 15,000.00$      15,000.00$      -$              -$                 15,000.00$           
Structural Repairs LS NA 0 -$                  -$                  -$              -$                 -$                       
SUBTOTAL 150,000.00$   -$                 150,000.00$         

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 2 3,071.00$        6,142.00$        -$              -$                 6,142.00$             
Consulting (4) Day NA 2 1,000.00$        2,000.00$        -$              -$                 2,000.00$             
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
Trenching (3) B.C.Y. NA 11 -$                  -$                  6.00$            66.00$             66.00$                   
Mobilization Backhoe LS NA 1 1,000.00$        1,000.00$        -$              -$                 1,000.00$             
Wire (Electricity) LF UF-B 200 0.40$                80.00$              -$              -$                 80.00$                   
Conduit (Electricity) LF 3/4" D 200 0.30$                60.00$              -$              -$                 60.00$                   
SUBTOTAL 9,922.00$        66.00$             9,988.00$             

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 150 70.00$              10,500.00$      140.00$        21,000.00$      31,500.00$           
Tree Tubes (2) EA 60" ht 150 2.50$                375.00$           5.00$            750.00$           1,125.00$             
Shrubs (2) EA 24-36" ht 150 36.00$              5,400.00$        70.00$          10,500.00$      15,900.00$           
Deer Mesh Fence 
(shrubs) (2) EA 7' ht x 100LF 5 125.00$            625.00$           200.00$        1,000.00$        1,625.00$             
Perennials (2) EA SP2 2000 6.00$             12,000.00$   2.00$          4,000.00$     16,000.00$        
Meadow (5) AC NA 1 2,000.00$        2,000.00$        -$              -$                 2,000.00$             
Aquatic Plants EA 2" Plug 1000 1.00$                1,000.00$        2.00$            2,000.00$        3,000.00$             
Plug Planting Fence LF NA 500 1.50$                750.00$           3.50$            1,750.00$        2,500.00$             
SUBTOTAL 32,650.00$      41,000.00$     73,650.00$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep

CY
Avg .75' 

depth x 3'W 41 13.00$              -$              533.00$           533.00$                 
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  533.00$           533.00$                 

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 5 500.00$            2,500.00$        1,000.00$     5,000.00$        7,500.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence LF 4' height 0 6.00$                -$                  12.00$          -$                 -$                       
SUBTOTAL 2,500.00$        5,000.00$        7,500.00$             

TOTAL: 241,671.00$   

Bow Tree 1 Pond - Rough Cost Estimate



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 1 130,000.00$    130,000.00$    -$              -$                 130,000.00$         
Forebay Design EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Forebay Construction LS NA 1 15,000.00$      15,000.00$      -$              -$                 15,000.00$           
Structural Repairs LS NA 0 -$                  -$                  -$              -$                 -$                       
SUBTOTAL 150,000.00$   -$                 150,000.00$         

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 2 3,071.00$        6,142.00$        -$              -$                 6,142.00$             
Consulting (4) Day NA 2 1,000.00$        2,000.00$        -$              -$                 2,000.00$             
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
Trenching (3) B.C.Y. NA 11 -$                  -$                  6.00$            66.00$             66.00$                   
Mobilization Backhoe LS NA 1 1,000.00$        1,000.00$        -$              -$                 1,000.00$             
Wire (Electricity) LF UF-B 200 0.40$                80.00$              -$              -$                 80.00$                   
Conduit (Electricity) LF 3/4" D 200 0.30$                60.00$              -$              -$                 60.00$                   
SUBTOTAL 9,922.00$        66.00$             9,988.00$             

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 150 70.00$              10,500.00$      140.00$        21,000.00$      31,500.00$           
Tree Tubes (2) EA 60" ht 150 2.50$                375.00$           5.00$            750.00$           1,125.00$             
Shrubs (2) EA 24-36" ht 150 36.00$              5,400.00$        70.00$          10,500.00$      15,900.00$           
Deer Mesh Fence 
(shrubs) (2) EA 7' ht x 100LF 5 125.00$            625.00$           200.00$        1,000.00$        1,625.00$             
Perennials (2) EA SP2 2000 6.00$             12,000.00$   2.00$          4,000.00$     16,000.00$        
Meadow (5) AC NA 1 2,000.00$        2,000.00$        -$              -$                 2,000.00$             
Aquatic Plants EA 2" Plug 1000 1.00$                1,000.00$        2.00$            2,000.00$        3,000.00$             
Plug Planting Fence LF NA 500 1.50$                750.00$           3.50$            1,750.00$        2,500.00$             
SUBTOTAL 32,650.00$      41,000.00$     73,650.00$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep

CY
Avg .75' 

depth x 3'W 41 13.00$              -$              533.00$           533.00$                 
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  533.00$           533.00$                 

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 5 500.00$            2,500.00$        1,000.00$     5,000.00$        7,500.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence LF 4' height 0 6.00$                -$                  12.00$          -$                 -$                       
SUBTOTAL 2,500.00$        5,000.00$        7,500.00$             

TOTAL: 241,671.00$   

Bow Tree 1 Pond - Rough Cost Estimate



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 0 -$                  -$                  -$              -$                 -$                       
Forebay Construction EA NA 0 -$                  -$                  -$              -$                 -$                       
Structural Repairs LS NA 0 -$                  -$                  -$              -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 0 3,071.00$        -$                  -$              -$                 -$                       
Consulting (4) Day NA 0 1,000.00$        -$                  -$              -$                 -$                       
Trenching (Electricity) B.C.Y. NA 0 -$                  -$                  6.00$            -$                 -$                       
Mobilization Backhoe LS NA 0 1,000.00$        -$                  -$              -$                 -$                       
Wire (Electricity) LF UF-B 0 0.40$                -$                  -$              -$                 -$                       
Conduit (Electricity) LF 3/4" D 0 0.30$                -$                  -$              -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 15 70.00$              1,050.00$        140.00$        2,100.00$        3,150.00$             
Tree Tubes (2) EA 60" ht 15 2.50$                37.50$              5.00$            75.00$             112.50$                 
Shrubs (2) EA 24-36" ht 15 36.00$              540.00$           70.00$          1,050.00$        1,590.00$             
Deer Mesh Fence 
(shrubs)(2) EA 7' ht x 100LF 1 125.00$            125.00$           200.00$        200.00$           325.00$                 
Perennials EA SP2 0 6.00$             -$               2.00$          -$               -$                    
Meadow AC NA 0 2,000.00$        -$                  -$              -$                 -$                       
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$                 -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$                 -$                       
SUBTOTAL 1,752.50$        3,425.00$        5,177.50$             

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep

CY
Avg .75' 

depth x 3'W 0 13.00$              -$              -$                 -$                       
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 2 500.00$            1,000.00$        1,000.00$     2,000.00$        3,000.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence (3) LF 4' height 216 6.00$                1,296.00$        12.00$          2,592.00$        3,888.00$             
SUBTOTAL 2,296.00$        4,592.00$        6,888.00$             

TOTAL: 12,065.50$     

Bow Tree 2 & 3 Pond - Rough Cost Estimate

A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 1 20,000.00$      20,000.00$      -$              -$                 20,000.00$           
Forebay Construction EA NA 0 -$                  -$                  -$              -$                 -$                       
Brush Clearing (3) LS NA 1 1,500.00$        1,500.00$        -$              -$                 1,500.00$             
SUBTOTAL 21,500.00$      -$                 21,500.00$           

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 1.56 3,071.00$        4,790.76$        -$              -$                 4,790.76$             
Consulting (4) Day NA 2 1,000.00$        2,000.00$        -$              -$                 2,000.00$             
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
Trenching (3) B.C.Y. NA 40 -$                  -$                  6.00$            240.00$           240.00$                 
Mobilization Backhoe LS NA 1 1,000.00$        1,000.00$        -$              -$                 1,000.00$             
Wire (Electricity) LF UF-B 480 0.40$                192.00$           -$              -$                 192.00$                 
Conduit (Electricity) LF 3/4" D 480 0.30$                144.00$           -$              -$                 144.00$                 
SUBTOTAL 8,766.76$        240.00$           9,006.76$             

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 50 70.00$              3,500.00$        140.00$        7,000.00$        10,500.00$           
Tree Tubes (2) EA 60" ht 50 2.50$                125.00$           5.00$            250.00$           375.00$                 
Shrubs (2) EA 24-36" ht 50 36.00$              1,800.00$        70.00$          3,500.00$        5,300.00$             
Deer Mesh Fence 
(shrubs)(2) EA 7' ht x 

100LF 2 125.00$            250.00$           200.00$        400.00$           650.00$                 
Perennials (2) EA SP2 1000 6.00$             6,000.00$     2.00$          2,000.00$     8,000.00$          
Meadow (5) AC NA 1 2,000.00$        2,000.00$        -$              -$                 2,000.00$             
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$                 -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$                 -$                       
SUBTOTAL 13,675.00$      13,150.00$     26,825.00$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep (6)

CY
Avg .75' 

depth, 3'W 28 13.00$              -$              364.00$           364.00$                 
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  364.00$           364.00$                 

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 2 500.00$            1,000.00$        1,000.00$     2,000.00$        3,000.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence (3) LF 4' height 72 6.00$                432.00$           12.00$          864.00$           1,296.00$             
SUBTOTAL 1,432.00$        2,864.00$        4,296.00$             

TOTAL: 61,991.76$     

Bow Tree 2 & 3 Basin - Rough Cost Estimate



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 1 20,000.00$      20,000.00$      -$              -$                 20,000.00$           
Forebay Construction EA NA 0 -$                  -$                  -$              -$                 -$                       
Brush Clearing (3) LS NA 1 1,500.00$        1,500.00$        -$              -$                 1,500.00$             
SUBTOTAL 21,500.00$      -$                 21,500.00$           

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 1.56 3,071.00$        4,790.76$        -$              -$                 4,790.76$             
Consulting (4) Day NA 2 1,000.00$        2,000.00$        -$              -$                 2,000.00$             
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
Trenching (3) B.C.Y. NA 40 -$                  -$                  6.00$            240.00$           240.00$                 
Mobilization Backhoe LS NA 1 1,000.00$        1,000.00$        -$              -$                 1,000.00$             
Wire (Electricity) LF UF-B 480 0.40$                192.00$           -$              -$                 192.00$                 
Conduit (Electricity) LF 3/4" D 480 0.30$                144.00$           -$              -$                 144.00$                 
SUBTOTAL 8,766.76$        240.00$           9,006.76$             

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 50 70.00$              3,500.00$        140.00$        7,000.00$        10,500.00$           
Tree Tubes (2) EA 60" ht 50 2.50$                125.00$           5.00$            250.00$           375.00$                 
Shrubs (2) EA 24-36" ht 50 36.00$              1,800.00$        70.00$          3,500.00$        5,300.00$             
Deer Mesh Fence 
(shrubs)(2) EA 7' ht x 

100LF 2 125.00$            250.00$           200.00$        400.00$           650.00$                 
Perennials (2) EA SP2 1000 6.00$             6,000.00$     2.00$          2,000.00$     8,000.00$          
Meadow (5) AC NA 1 2,000.00$        2,000.00$        -$              -$                 2,000.00$             
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$                 -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$                 -$                       
SUBTOTAL 13,675.00$      13,150.00$     26,825.00$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep (6)

CY
Avg .75' 

depth, 3'W 28 13.00$              -$              364.00$           364.00$                 
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  364.00$           364.00$                 

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 2 500.00$            1,000.00$        1,000.00$     2,000.00$        3,000.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence (3) LF 4' height 72 6.00$                432.00$           12.00$          864.00$           1,296.00$             
SUBTOTAL 1,432.00$        2,864.00$        4,296.00$             

TOTAL: 61,991.76$     

Bow Tree 2 & 3 Basin - Rough Cost Estimate



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 1 100,000.00$    100,000.00$    -$              -$                 100,000.00$         
Forebay Design EA NA 2 5,000.00$        10,000.00$      -$              -$                 10,000.00$           
Forebay Construction LS NA 1 20,000.00$      20,000.00$      -$              -$                 20,000.00$           
Structural Repairs (6) LS NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
SUBTOTAL 135,000.00$   -$                 135,000.00$         

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 2.66 3,071.00$        8,168.86$        -$              -$                 8,168.86$             
Consulting (4) Day NA 2 1,000.00$        2,000.00$        -$              -$                 2,000.00$             
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
Trenching (3) B.C.Y. NA 55 -$                  -$                  6.00$            330.00$           330.00$                 
Mobilization Backhoe LS NA 1 1,000.00$        1,000.00$        -$              -$                 1,000.00$             
Wire (Electricity) LF UF-B 660 0.40$                264.00$           -$              -$                 264.00$                 
Conduit (Electricity) LF 3/4" D 660 0.30$                198.00$           -$              -$                 198.00$                 
SUBTOTAL 12,270.86$      330.00$           12,600.86$           

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 150 70.00$              10,500.00$      140.00$        21,000.00$      31,500.00$           
Tree Tubes (2) EA 60" ht 150 2.50$                375.00$           5.00$            750.00$           1,125.00$             
Shrubs (2) EA 24-36" ht 110 36.00$              3,960.00$        70.00$          7,700.00$        11,660.00$           
Deer Mesh Fence 
(shrubs) (2) EA 7' ht x 

100LF 4 125.00$            500.00$           200.00$        800.00$           1,300.00$             
Perennials EA SP2 0 6.00$             -$               2.00$          -$               -$                    
Meadow AC NA 0 2,000.00$        -$                  -$              -$                 -$                       
Aquatic Plants EA 2" Plug 1100 1.00$                1,100.00$        2.00$            2,200.00$        3,300.00$             
Plug Planting Fence LF NA 550 1.50$                825.00$           3.50$            1,925.00$        2,750.00$             
SUBTOTAL 17,260.00$      34,375.00$     51,635.00$           

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep CY Avg .75' 

depth, 3'W 0 13.00$              -$              -$                 -$                       
Inlet Filter Bags EA Varies 0 100.00$            -$                  200.00$        -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches (3) EA 4' 5 500.00$            2,500.00$        1,000.00$     5,000.00$        7,500.00$             
Gazebo EA 8'x 10' 0 4,000.00$        -$                  8,000.00$     -$                 -$                       
Split Rail Fence LF 4' height 0 6.00$                -$                  12.00$          -$                 -$                       
SUBTOTAL 2,500.00$        5,000.00$        7,500.00$             

TOTAL: 206,735.86$   

Marydell Pond - Rough Cost Estimate

A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 0 -$                  -$                  -$              -$                 -$                       
Forebay Design EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Forebay Construction EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Structural Repairs LS NA 1 8,500.00$        8,500.00$        -$              -$                 8,500.00$             
SUBTOTAL 18,500.00$      -$                 18,500.00$           

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 0 3,071.00$        -$                  -$              -$                 -$                       
Consulting Day NA 0 1,000.00$        -$                  -$              -$                 -$                       
Installation hour NA 0 40.00$              -$                  -$              -$                 -$                       
Trenching (Electricity) B.C.Y. NA 0 -$                  -$                  6.00$            -$                 -$                       

Mobilization Backhoe LS NA 0 1,000.00$        -$                  -$              -$                 -$                       

Wire (Electricity) LF UF-B 0 0.40$                -$                  -$              -$                 -$                       
Conduit (Electricity) LF 3/4" D 0 0.30$                -$                  -$              -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 15 70.00$              1,050.00$        140.00$        2,100.00$        3,150.00$             
Tree Tubes (2) EA 60" ht 15 2.50$                37.50$              5.00$            75.00$             112.50$                 
Shrubs (2) EA 24-36" ht 15 36.00$              540.00$           70.00$          1,050.00$        1,590.00$             
Deer Mesh Fence 
(shrubs) EA 7' ht x 

100LF 1 125.00$            125.00$           200.00$        200.00$           325.00$                 
Perennials EA SP2 0 6.00$             -$               2.00$          -$               -$                    
Meadow (5) AC NA 1.5 2,000.00$        3,000.00$        -$              -$                 3,000.00$             
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$                 -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$                 -$                       
SUBTOTAL 4,752.50$        3,425.00$        8,177.50$             

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep

CY
Avg .75' 

depth, 3'W 0 13.00$              -$              -$                 -$                       
Inlet Filter Bags EA Varies 8 100.00$            800.00$           -$              -$                 800.00$                 
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
SUBTOTAL 1,440.00$        -$                 1,440.00$             

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches EA 4' 3 500.00$            1,500.00$        1,000.00$     3,000.00$        4,500.00$             
Gazebo EA 8'x 10' 1 4,000.00$        4,000.00$        8,000.00$     8,000.00$        12,000.00$           
Split Rail Fence LF 4' height 0 6.00$                -$                  12.00$          -$                 -$                       
SUBTOTAL 5,500.00$        11,000.00$     16,500.00$           

TOTAL: 44,617.50$     

Pin Oak Pond - Rough Cost Estimate



A. Pond Upgrades UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Dredging LS NA 0 -$                  -$                  -$              -$                 -$                       
Forebay Design EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Forebay Construction EA NA 1 5,000.00$        5,000.00$        -$              -$                 5,000.00$             
Structural Repairs LS NA 1 8,500.00$        8,500.00$        -$              -$                 8,500.00$             
SUBTOTAL 18,500.00$      -$                 18,500.00$           

B. Aeration UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
PentAir System EA NA 0 3,071.00$        -$                  -$              -$                 -$                       
Consulting Day NA 0 1,000.00$        -$                  -$              -$                 -$                       
Installation hour NA 0 40.00$              -$                  -$              -$                 -$                       
Trenching (Electricity) B.C.Y. NA 0 -$                  -$                  6.00$            -$                 -$                       

Mobilization Backhoe LS NA 0 1,000.00$        -$                  -$              -$                 -$                       

Wire (Electricity) LF UF-B 0 0.40$                -$                  -$              -$                 -$                       
Conduit (Electricity) LF 3/4" D 0 0.30$                -$                  -$              -$                 -$                       
SUBTOTAL -$                  -$                 -$                       

C. Plantings UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Trees (1)(2) EA 1" cal 15 70.00$              1,050.00$        140.00$        2,100.00$        3,150.00$             
Tree Tubes (2) EA 60" ht 15 2.50$                37.50$              5.00$            75.00$             112.50$                 
Shrubs (2) EA 24-36" ht 15 36.00$              540.00$           70.00$          1,050.00$        1,590.00$             
Deer Mesh Fence 
(shrubs) EA 7' ht x 

100LF 1 125.00$            125.00$           200.00$        200.00$           325.00$                 
Perennials EA SP2 0 6.00$             -$               2.00$          -$               -$                    
Meadow (5) AC NA 1.5 2,000.00$        3,000.00$        -$              -$                 3,000.00$             
Aquatic Plants EA 2" Plug 0 1.00$                -$                  2.00$            -$                 -$                       
Plug Planting Fence LF NA 0 1.50$                -$                  3.50$            -$                 -$                       
SUBTOTAL 4,752.50$        3,425.00$        8,177.50$             

D. BMPs UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Rain Garden/Swale Bed 
Prep

CY
Avg .75' 

depth, 3'W 0 13.00$              -$              -$                 -$                       
Inlet Filter Bags EA Varies 8 100.00$            800.00$           -$              -$                 800.00$                 
Install by Twp hour NA 16 40.00$              640.00$           -$              -$                 640.00$                 
SUBTOTAL 1,440.00$        -$                 1,440.00$             

E. Other Features UNIT SIZE QTY.  UNIT PRICE   MAT'L COST  LABOR  LABOR COST TOTAL
Benches EA 4' 3 500.00$            1,500.00$        1,000.00$     3,000.00$        4,500.00$             
Gazebo EA 8'x 10' 1 4,000.00$        4,000.00$        8,000.00$     8,000.00$        12,000.00$           
Split Rail Fence LF 4' height 0 6.00$                -$                  12.00$          -$                 -$                       
SUBTOTAL 5,500.00$        11,000.00$     16,500.00$           

TOTAL: 44,617.50$     

Pin Oak Pond - Rough Cost Estimate
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appendix 2

supporting documents – provided in digital format

2A: PSU Materials – Water Quality

2B: Chester County Water Resource Authority maps

2C: East Goshen Township Stormwater Management Quad Maps

2D: DEP – Stormwater Inlet Bag Detail

2E: TreeVitalize Watershed Grant Information

2F: Forebay Detail

2G: Philadelphia Water Department Residential Rain Garden Information

2H: Rain Barrel Assembly Instructions

2I: Downspout Planter Details

2J: Wetland Planting Guide

2K: Pentair Aeration Products

2L: Meadows in Southeastern Pennsylvania

2M: From Mowing to Meadows article in County Lines Magazine

2N: Aquatic Plant List

2O: Buffer Plant List
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