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Goals and Objectives 
 
Create a natural environment worthy of an Environmental and Historical Center 
 
1.        Create a beautiful and ecologically appropriate landscape 
 

 ”Heal” the site from the damage caused by the previous utility work 
 
2.        Improve circulation  
 

 Highlight the connection between Newton Lake Park, the Environmental and 
Historical Center and the surrounding neighborhood.  

 
 Create connecting pathways to the adjacent Newton Lake Park walkways. These 

pathways will lead from the Newton Lake walkway through the environmental center 
landscape, highlighting the various ecological zones featured en route to the 
neighborhoods.  

 
 Improve the quality of these trails to withstand common storm events. Increasing 

appropriate plantings to stabilize banks, and managing stormwater flows to minimize 
erosion of the trail. 

 
3. Improve storm water management and water quality 
 

 Clean and infiltrate runoff from building and parking lot in designed rain gardens on 
site. 
 

 Provide swales to the rain gardens that move water away from the building to prevent 
water damage of the building. 

 
4. Increase native plant diversity throughout the woodland  
 

 *Remove plants that can stifle native diversity and habitat for native species, and 
replace with native species. 
 

 *Repair the disturbed area around the Center with diverse native species 
 

5. Increase learning opportunities 
 

 *Create an outdoor classroom area. 
 

 *Highlight the connection between the restoration of the woodlands surrounding the 
Environmental and Historical Center and Saddler’s Woods as an older “reference plant 
community.”  Document and publish restoration activities. 
 

 *Utilize signage, tours and classes for environmental education of visitors. 
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Existing Conditions 
 
The Township’s property is approximately 2.7 acres and located adjacent to Camden 
County’s Newton Lake Park in the Bettlewood neighborhood of Haddon Township.   
 

 
 
The building is located on the upland portion of the site at 143 Ormond Ave. There is 
approximately a 15% slope down to the park from the Center. 
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The soil, trails and plant life closest to the building were recently severely disturbed due 
to the installation of sanitary sewer piping.  
 

 
 
Next to the highly disturbed area shown above, the slope down to the stream was also 
disturbed due to pipe installation and construction traffic.  The slope has a low quantity of 
desirable vegetation, and some trees are dying due to root impacts from construction 
(photo below show the disturbed slope and the creek). 
 

 
 



 6 

The riparian area west of the Center is ecologically compromised.  A combination of runoff 
coming from an adjacent storm drain along with a natural seep on the property creates a small 
creek and riparian area.  The small creek area is unstable due to storm surges and a general lack 
of vegetation.  Invasive species are common.   The small creek flows under the path around 
Newton Lake Park, and into the lake. 
 

 
 
 
Further to the northwest, there is an upland woodland area that is also highly impacted by 
invasive species.  Trails exist in this area connecting East Oakland Ave to Newton Lake Park.  
Volunteers have been maintaining some of the vegetation and building trail steps in this area. 
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Hydrology  
 
The area is located in the Newton Creek sub watershed, which drains into the Delaware 
River.  According to FEMA, the portion of the site indicated as Riparian Corridor in the 
Vegetation and Trails Plan is located in the 100-year flood zone in hazard area AE. This 
indicates that this area must be kept free of encroachment due to the existence of 
determined Base Flood Elevations.  
 
 
Soils 
 
According to the USDA’s Web Soil Survey, the soil type is HowC-Howell-Urban land 
complex that is classified as being well drained. The depth to the water table is usually 36 
inches and it has a high water capacity.  In terms of soil horizons, 0 to 15 inches is 
expected to be loam, 15 to 32 inches clay loan and 32 to 60 inches silty.  However, the soil 
around the building is highly disturbed and compacted.  Additionally, the soils in the 
riparian corridor are wetland soils with a shallow water table.  
 
According to soil tests taken on July 17, 2013, the soil closest to the building is Sandy Clay Loam. . 
The composition of the soil is 46% sand, 24% silt, 30% clay and the gravel content is 21.1% with 
low organic matter and carbon. This indicates soil amendments are necessary to grow most 
plants well.   The gravel content is very high, probably from blending of leftover gravel from the 
utility repair project’s staging area; in summary, the soil is low quality, heavily compacted from 
construction equipment, and has little infiltration as indicated by a previous attempt at a rain 
garden. 
 
 

Infiltration testing was conducted just west of 
sanitary easement near the corner of the county 
property indicates moderate infiltration. This 
means infiltration via a rain garden is feasible.  
  
See soil and infiltration test results in appendix i.   
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Existing Vegetation  
 
On the site, there is a significant elevation change. There are both Upper Woodlands, that 
is dryer, and a Riparian Corridor, that runs along a stream in the woods. The Riparian 
Corridor has a fairly healthy mix of native plants including Elderberry and Viburnum. 
However there is Japanese Knotweed, a non-native invasive plant common to stream 
banks.  In the Upper Woodlands, non-native species are fairly present and are stifling 
native biodiversity.  
 
The area around the Center is highly disturbed due to utility construction.   Vegetation 
was removed, cut trees were left on site, and re-seeding was minimally successful.   
Significant work is needed here to re-establish a diverse native landscape. 
 
The following is a list of native plants found on site. 

 
 
 
  



 9 

Recommendations 
 
Stormwater Management 
 
Around the Center, re-grading is needed to help water flow away from the building.  
Currently it puddles around the building in a few locations because the land around it is 
higher, which is undesirable for the health of the building.  Swales are recommended to 
guide water away from the building. 
 
There is an opportunity for using the runoff as a resource - using it to naturally irrigate 
landscape plantings; and there is an opportunity to clean the runoff through use of 
vegetated swales and rain gardens.  The proposed design includes two vegetated swales 
and two rain gardens. The runoff from the parking lot is included in the swale and rain 
garden design, helping to clean pollutants coming from the parked cars.  The rain gardens 
are located in areas where infiltration is feasible.  One of the rain gardens will require an 
overflow pipe to a nearby stormwater manhole. 
 
Trails  
 
The trails closest to the Center should be made of a fine crushed stone so that wheelchairs 
may access the site. Further from the building, where trails become steeper, the trails may 
be made of the fine crushed stone, or mulch. The steps are proposed to be wood, filled 
with crushed stone and mimic the existing steps along the trails.  
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Along vehicular maintenance routes that lead to the sanitary sewer manholes, a particular 
type of trail is proposed. The interior path, approximately 5 feet wide, shall have a trail 
made of 3” of fine crushed stone. Underneath this will be “well-graded” crushed stone 
such as NJDOT I5.  The outer 3.5’ on either side of the trail will be a “reinforced meadow” 
with a soil mix made of 70% clean crushed stone and 30% soil; this mix supports vehicles 
and allows vegetation to grow; it will be planted with low meadow species..  This 12-foot 
wide access lane is designed to allow the passage of trucks to the sanitary sewer 
manholes when needed.  
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Vegetative Zones   
 
This site is divided into three vegetative zones for restoration purposes; Learning 
Landscape (ZONE-1), Upper Woodlands (ZONE-2), and Riparian Corridor (ZONE-3). Please 
see Appendix ii.  
 
 
ZONE-1 Learning Landscape (surrounding the building) 
 
Within the Learning Landscape, there are a number of different plant communities; a low 
growing meadow that serves as a visual and practical landscape  for truck access to 
sanitary drains., a programed landscape with specimen plants to beautify the building. 
and rain gardens to absorb runoff created by impervious surfaces and building.  All of 
these areas contain canopy trees, shade trees, shrubs and a herbaceous plant layer.  
Additionally there is an area designated as an outdoor classroom that provides enclosure 
through means of designed vegetation and fence, and a seating area for study and 
discussion.  
 
Within the plan, all native vegetation will be conserved and/or salvaged.  Invasive plants 
will be removed based on expert oversight and information in Appendix vi. Contingent 
upon the funding stream, the meadow and the rain gardens should be the first areas 
within the learning landscape to be planted.  
 
The two rain gardens designed to collect runoff from the parking lot and roof of the 
building will be planted with species tolerant of wet and dry conditions.  These rain 
garden will be mulched and then planted with plants located in Appendix v. 
 
The learning landscape is in need of soil remediation. This should be done during the re-
grading process. In areas where there is an excessive amount of rocky soil, blend compost 
into the top 6 inches of soil.  In areas where soil is impaired, add 2-4 inches of quality 
topsoil where needed.  Export of degraded soil may is likely needed. For mulch, in 
planting beds within the Learning Landscape and along the edge of this area, 2 inches of 
leaf compost or wood chip compost shall be on top of the soil. Nearest the building, 
surrounding new plantings and grading, there is a potential of unwanted growth in this 
area. Three inches of mulch should be applied in these places.  
 
In other portions of the Learning Landscape, details concerning placement of shade trees, 
shrubs, and herbaceous plants can be found on the Layout Plan appendix iii.  Once plants 
are put into the ground, the areas surrounding the plantings should be weeded regularly. 
In fall mulch and or leaf layer should be put over the plant root area to keep plants 
healthy over the winter months (supplement existing mulch). 
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ZONE 2- Upper Woodland 
 
Behind the Center exists the next area of interest - the Upper Woodland. In this dryer 
area, first steps should include the removal of invasive plants according to chart V. After 
the areas have been managed by non-native plant removal, plantings should be 
revegetated according to the planting plan and plants on the plant list in Appendix v.  
These plant lists are based upon the forest composition for from the reference site at 
Saddler’s Woods.  When vegetation is planted, it should be placed in “clump and gap” 
arrangement, mimicking the natural dispersal process of each plant.  No raking or leaf 
blowing should be taking place in either of these areas. Natural leaf litter serves as proper 
insulation and habitat for these plants and animals.  
 
ZONE-3 Riparian Corridor 
 
The Riparian Corridor is found nearest the lowest areas of the property where a small 
creek runs though the property. Again, non-native plants should be removed according to 
the directions on chart V.  They should then be replaced with a sampling of plants from 
list F. These plants are based upon wetter areas within the reference site of Saddler’s 
Woods.  Live cuttings (trees and shrubs that sprout from live branches) can be placed on 
the stream bank and steep slopes to provide bank stabilization.   
 

Implementation Sequence 
 
This plan includes a strategic process for implementation.  
 
Phase 1: Establishment of the vehicular access to the sanitary sewer manholes, grading of 
the soil around the Center, and establishment of trails, is the first step to the improvement 
of the landscape.  (See appendix ii)  
 
Phase II: Vegetation management/planting of the “Learning Landscape” (Zone 1), i.e., the 
area around the building, to the existing woods edge. This zone will be planted according 
to the planting plan (see appendix iii). Learning Landscape includes the rain gardens 
which will be graded and planted during this second phase of implementation.  
 
Phase III: Finally the plan for non-native plant removal, and replanting, within the Upper 
Woodlands and Riparian Corridor will be implemented. Please see the notes below. 
 
Sequence outline as of March 2014, for Phase I and Phase II 

1. Move mulch from on-site stockpile 
2. Temporary erosion and sedimentation control 
3. Build access lanes to sanitary sewer manholes (including trail, see detail) 
4. Swale grading; rain garden grading; soil ammendments 
5. Temporary seeding, summer 2014 
6. Planting fall 2014+ 
7. Meadow seeding spring 2015 

Establishment of trails may begin any time after step 4 above. 
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Invasive Management  
 
Wherever possible, avoid herbicide treatment if other options are viable. Some non-native 
invasive species require herbicide treatment to kill root systems and prevent re-growth. 
Other species may be managed with vigilant and periodic manual removal.  
 
When herbicides are required, utilize herbicide application methods that apply the least 
herbicide necessary. Do not overspray onto native species; use “paint” technique where 
invasive plants are among native species. Utilize certified and experienced applicators; 
consult with the applicators to refine the management regime for each species; consider 
non-herbicide alternatives rather than the easy route of herbicide application. Use 
herbicide mixes that are approved for riparian locations.  
 
Follow regulations. For non-native invasive trees, treatment with an herbicide and oil 
mixture (painted on the trunk) is typically effective at causing tree death; girdling the tree 
trunk is also effective for many tree species and preferred because it avoids herbicide. It is 
desirable to let the treated/girdled trees decline and die in place, allowing the root 
systems to hold soil for the future as other tree root systems take over, providing habitat 
in the dead “stag” trees. However near trails it is best to cut off the tree branches and/or 
trunks that may potentially fall on trails; this can be done after tree death occurs, before 
branches/trunks are weakened. Trained volunteers should be monitored carefully during 
this process to prevent any mishaps. Root removal is critical when pulling invasive 
species such as invasive shrubs and perennials. Always replant with native species to fill 
in the ecological niche, soon after managing the non-native plants. See Appendix v for 
details. 
 
 
Future Management and Non-Native Species 
 
Budgetary provisions should be made for management, combined with volunteer efforts.  
After initial invasive removal and plantings, areas should be maintained by monitoring 
and removal of any non-native species, and re-planting native species where needed. 
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Appendix i: Infiltration Report 

 
  

Delaware Riverkeeper Network John Nystedt and intern Carol Maxwell

Infiltration Testing

Testing Date: 7/16/2013 Report Date: 7/17/2013

CRI 2013 Project Name: Riparian Buffer Restoration and Stormwater BMP’s at the Environmental Center

Haddon Township Environmental and Historical Center

Weather: 90 degrees, sunny; no rain in recent days

Pit 1 Location: 10' west of sanitary easement near corner of county property

12” depth, clayey subsoil at the bottom of the pit

Extremely Variable, not good data results, started to stabilize at the end of testing

Variable infiltration probably due to odd soil conditions / recent construction

RATE PER HALF HOUR RATE PER HOUR

1.8 Anomaly, not used

0 Anomaly, not used

0.1 0.2

0.45 0.9

0.3 0.6

AVERAGE INFILTRATION RATE PER HOUR 0.6

A stabilized infiltration rate was not achieved, but the data suggests infiltration is above the 0.5" per hour threshhold

Design Recommendations: infiltration is likely feasible, soil amendments would help

Bottom of proposed rain garden should not be driven over or compacted.

Pit 2 Location: 10' west of sanitary easement near corner of county property

3” depth (in organic soil)

RATE PER 15 MINUTES RATE PER HOUR

0.7 2.8

0.75 3

0.45 1.8

0.7 2.8

0.6 2.4

0.5 2

AVERAGE INFILTRATION RATE PER HOUR 2.4

Design Recommendations: infiltration is feasible in this layer, though capacity for large storms is based on underlying soil (pit 1)

Leaving existing soil in the bottom of the infitration basin makes a lot of sense, building up on the downhill side with soil from other location
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Appendix ii: Vegetation and Trails Map
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Appendix iii: Layout Plan 
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Appendix iv: Dimension Plan  
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Appendix v: Proposed Planting by Zone  

 
(continued next page) 
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(continued next page) 
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  Appendix vi: Non Native Species and Management Recommendations 
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Appendix vii: Definitions 
 
 
Invasive Species: 
Federal Executive Order 13112 of 1999 defined an “invasive species” as a species that is 1) 
non-native (or alien) to the ecosystem under consideration and 2) whose introduction causes or 
is likely to cause economic or environmental harm or harm to human health. This definition 
covers all organisms, including vascular plants, animals (including invertebrates), fungi, 
bacteria and viruses. For the purposes of this report, “non-native” refers to plants not 
indigenous to our area prior to European settlement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 


