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DOVER TOWNSHIP, OCEAN COUNTY 

1.0 INTRODUCTION 
 
This report has been prepared to document the findings of activities conducted by 
Birdsall Engineering, Inc. (BEI) as part of the Barnegat Bay Estuary Program (BBEP) 
Experimental Watershed Project, which focuses on the Ocean County College campus, 
located in the Township of Dover, Ocean County, New Jersey. The following sections of 
this report provide: an overview of fundamental watershed management practices; a 
detailed description of the geographic area under study; a description of the components 
of the Experimental Watershed Project conducted by BEI; and, a list of recommended 
best management practices (BMPs) that can be employed to improve water quality within 
the Experimental Watershed.   
 

1.1 WATERSHED MANAGEMENT OVERVIEW 
 
Watershed planning is a framework for managing area watersheds and the water 
quality of the waterbodies within the watershed in a holistic manner. The 
watershed planning process characterizes existing watershed conditions, identifies 
and prioritizes problems encountered within the watershed, and defines 
management objectives (EPA 2005).   
 
As with any type of development, the construction of educational institutions 
requires that historically pervious areas be developed with impervious land uses 
such as offices, educational facilities, housing and food service structures, 
walkways, roadways and parking lots.  Such urbanization activities result in 
increased runoff volumes and pollutant loadings, which typically result in changes 
to the physical, chemical, and biological characteristics of the watershed (USEPA 
2002).  College and university campuses in the State of New Jersey typically 
consist of older institutions that were constructed prior to current stormwater 
regulations.  As such, a lack of modern stormwater management facilities within 
developed campus areas is a problem shared by these colleges and universities.  
Due to their extensive size, many of these college and university campuses also 
comprise a significant amount of acreage within a their watershed or 
subwatershed area.  Therefore, addressing stormwater generated within developed 
portions of college and university campuses throughout the State could have a 
significant impact on the overall water quality of the watersheds in which these 
institutions are located. 
 
In order to document impairments and potential pollutant sources within the 
Ocean County College (OCC) campus and surrounding areas, the College along 
with the BBEP developed the Experimental Watershed Project.  The findings of 
this project will allow OCC to produce model watershed implementation projects 
that will be replicable throughout the state at college and university campuses 
with similar conditions. 
 
1.2 OCC EXPERIMENTAL WATERSHED PROJECT AREA  
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The watershed planning process, by definition, focuses on a specific drainage area 
or watershed. Therefore, a first step in the watershed planning process is to 
delineate an area that will define the project area. The goal is to create a project 
area that is small enough to manage but large enough to address water quality 
impairments (EPA 2005).  Through consulting USGS topographic maps, 
hydrologic unit code mapping, and the BBEP, a drainage/study area that focused 
primarily on the OCC campus was established.  This study area, here after 
referred to as the Experimental Watershed, includes the entire 275-acre OCC 
campus as well as approximately 600 additional acres surrounding the campus 
including lands owned by Dover Township, Ocean County and private entities.  
Land uses surrounding the Experimental Watershed include densely developed 
residential uses such as Holiday City and Leisure Village East retirement 
communities to the north and The Woodlands residential development to the 
south, transportation and utility corridors such as the Garden State Parkway to the 
northwest, electrical transmission lines to the west, and Hooper Avenue to the 
east. A map depicting the boundaries of the Experimental Watershed can be found 
attached as Appendix A. 
 
Developed portions of the Experimental Watershed consist primarily OCC 
campus facilities and grounds.  OCC is a public two-year college located in the 
northeastern portion of Ocean County.  Campus features include: educational 
facilities located along a central mall area; a planetarium; athletic fields; an 
arboretum; student/faculty parking facilities; an entrance lake; acres of woodland 
areas and walking/nature trails. The developed portions of the campus are 
concentrated along a single primary interior roadway, College Drive.  The 
remaining land areas included in the Experimental Watershed consists of publicly 
and privately owned woodland areas that surround the developed portions of the 
campus.  These woodland areas consist of oak-pine forest; palustrine forested 
wetland areas (mixed deciduous and coniferous); Atlantic white cedar wetland 
stands along with the Follys Branch, a tributary to the Silver Bay and several 
uncoded tributaries to Follys Branch.   
 
The streams within the Experimental Watershed comprise both the headwater 
system and the primary tributary to Silver Bay.  The headwater system consists 
primarily of Atlantic white cedar wetlands and low gradient wadeable streams 
that drain to the primary tributary (Follys Branch), which forms the northern 
boundary of the Experimental Watershed.  Under New Jersey Administrative 
Code (N.J.A.C.) 7:9B Surface Water Quality Standards, the State establishes 
designated uses and acceptable water quality criteria for waters within the State.  
This document, which is published by the New Jersey Department of 
Environmental Protection, designates waters within the Experimental Watershed 
as FW2-NT waters.  A FW2 designation is a general classification applied to 
waters that are not of an exception resource value.  A NT designation is applied to 
waters, which are generally not suitable for trout because of their physical, 
chemical, or biological characteristics, but are suitable for a wide variety of other 
fish species.  The designated uses for waters with this classification include: 
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maintenance, migration and propagation of the natural and established biota; 
primary and secondary contact recreation; industrial and agricultural water 
supply; and public potable water supply after conventional filtration treatment and 
disinfection.  Relevant surface water quality standards for waters with this 
classification are provided in Table 2.1 below. 

 
Table 2.1 Relevant Surface Water Quality Standards from 7:9B-1.14(c)* 

(Expressed as maximum concentrations unless otherwise noted) 
 

PARAMETER APPLICABLE CRITERIA FOR FW2 WATERS 

Fecal Coliform 

Levels shall not exceed a geometric average of 
200/100 ml nor should more than 10% of the 
total samples taken during any 30-day period 
exceed 400/100 ml 

Dissolved 
Oxygen 

24 hour average not less than 5.0 mg/L, but not 
less than 4.0 mg/L at any time 

pH 6.5 – 8.5 

Total Phosphorus Lakes 0.05 mg/L 
Streams 0.1 mg/L 

Nitrate 10,000 µg/L 

Turbidity 30-day average of 15 NTU 
50 NTU at any time 

*For the purpose of this report, parameters listed above are limited to those included in both 
the State Surface Water Quality Standards and recommended sampling program. 
 
It is also important to note that the State Surface Water Quality Standards list the 
Barnegat Bay, including Silver Bay, as a Category One (C1) waterbody.  A C1 
designation is a special level of protection that is applied to a waterbody for 
purposes of implementing the anti-degradation policies that have been established 
for protection of a waterbody, particularly waterbodies that are a source of 
drinking water, from measurable changes in water quality characteristics.  The 
State Surface Water Quality Standards were integrated with the recently 
implemented State Stormwater Management Rule (N.J.A.C. 7:8), which provides, 
in most cases, a 300-foot buffer to C1 designated waters and to all intermittent 
streams, within the associated Hydrologic Unit Code (HUC14) watershed 
boundary, that drain into or upstream of the C1 waters as shown on the USGS 
Quadrangle or on the County Soil Surveys.  Since streams within the 
Experimental Watershed, as well as the OCC entrance lake, are included within a 
HUC14 that is tributary to the Barnegat Bay (C1) by way of Silver Bay, the 
mapped streams are also protected with a 300ft buffer. 
 
The boundary limits of the Experimental Watershed are situated within HUC14 
02040301050040, which is situated within the larger Barnegat Bay Watershed or 
State Watershed Management Area 13 (WMA 13).  NJDEP and USGS delineate 
watersheds through a system of Hydrologic Units where each unit is a unique 
feature given a unique Hydrologic Unit Code (HUC).  The HUC14 watersheds 
form the basis for the other watershed units as they are the smallest watersheds 
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mapped by the NJDEP and USGS, with each covering only approximately 3,000 
acres (NJDEP).  NJDEP also uses a system of Watershed Management Areas to 
administer a variety of programs aimed at protecting and restoring water quality, 
controlling water pollution and ensuring adequate water supplies (NJDEP).  
WMA 13 includes all of the Barnegat Bay subwatersheds, which encompass all 
land and water areas in Ocean County, as well as parts of Monmouth County 
(NJDEP). 
 
1.3 DESCRIPTION OF PROJECT 
 
As discussed above, in 2005 Ocean County College, in conjunction with the 
Barnegat Bay Estuary Program (BBEP) and Birdsall Engineering, Inc. (BEI) 
created the Experimental Watershed Project in an effort to identify and address 
potential generators of nonpoint source pollutants within the watershed boundary.   
 
Project tasks conducted by BEI, and summarized within this report, include the 
following: 1) identifying potential pollution sources throughout the Experimental 
Watershed area; 2) developing a list of watershed indicators, 3) creating a wildlife 
management plan for the resident population of Canadian geese found on the 
OCC campus and, 4) developing a water quality sampling plan that can be 
implemented by volunteers and students throughout the Experimental Watershed. 
The following sections describe each task, the findings as a result of each task and 
detailed recommendations for further action. 
 
The overall intention of this project is to lay the groundwork for an ecosystem-
based environmental management, protection, education and research program at 
Ocean County College.   
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2.0 IDENTIFICATION OF POTENTIAL POLLUTION SOURCES 
 
Under this task, a field reconnaissance program was conducted throughout the study area 
to catalogue observed impairments and to identify potential pollutant sources within the 
Experimental Watershed.  The western sections of the watershed are undeveloped and 
consist of forest and wetlands.  Therefore, the following discussion focuses primarily on 
the developed portions of the watershed (OCC campus).  During the performance of the 
reconnaissance program, impairments were observed within the following areas: OCC 
entrance lake, stormwater outfalls along College Drive; parking areas; campus mall; 
athletic fields and arboretum; and various trail crossings over Follys Branch.  At each 
location a datasheet was completed to record observed impacts and potential best 
management practices (BMPs) that could be employed to address the observed 
impairments. These datasheets can be found attached in Appendix B.  
 

2.1 ENTRANCE LAKE 
 
The campus entrance lake is located 
along Hooper Avenue and College 
Drive at the entrance to the OCC  
campus (observation location 1). 
The lake consists of a shallow 
(average depth is less than 3ft) 6± 
acre human-made impoundment, 
which discharges to an unnamed 
tributary to Silver Bay. The lake is 
not open for swimming however is 
widely used for recreational fishing 
and ties into campus walking and 
nature trails.  

e 

 
Observed Impairments 
 
The shallow depth of the lake and its close p
results in the lake being sensitive to water
associated with nonpoint source pollutants (
blooms, excessive weed growth, low diss
treatments for aquatic weed control and wa
waters have documented such impairments. 
 
In 2003 and 2004, chemical and biological tre
address excessive aquatic plant growth 
coverage) within the lake. In 2003, a limited
utilizing a combination of Sonar® (fluridone
to eradicate watershield (Brasenia sp.), waterl
(Nuphar sp.). In 2004, a subsequent biologic
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 quality impacts that are typically 
i.e. increased nutrient levels, algal 
olved oxygen levels).  Previous 
ter quality monitoring of the lake 

atment programs were conducted to 
(approximately 90-95% surficial 
 (two treatment) chemical program 
) and copper sulfate was conducted 
ily (Nymphaea sp.) and spatterdock 
al treatment utilizing triploid grass 
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carp/white amur (Ctenopharyngodon idella) was implemented to provide a long-
term (+/-5 years) non-chemical method for aquatic plant control.  Since these 
applications, the treated portions on the lake have maintained desirable levels of 
aquatic plant growth (10 –20% coverage).  However, to date the back lake (non-
treated area) remains approximately 90-95% covered with waterlily (Nymphaea 
sp.), which is not a preferred species of grass carp (the biological control agent). 
 
In 2004, BEI also conducted visual observations and recorded physical 
(temperature, pH, and dissolved oxygen) and chemical (total phosphorus and total 
Kjeldahl nitrogen) water quality data as part of a lake monitoring program.  Of 
these parameters, total phosphorus and total Kjeldahl nitrogen (TKN) were found 
to exceed State standards.  The increased TKN levels were believed to be a result 
of excess nutrients transported into the lake via stormwater that comes in contact 
with accumulated goose fecal matter found along the lawn areas surrounding the 
lake.  The increased phosphorus levels were believed to be a result of fertilizer 
application within the maintained lawn areas adjacent to the lake. 
 
The lake and surrounding maintained lawn areas, in their present condition, 
provide desirable habitat for Canadian geese.  Site investigations in 2004 
conducted by our office recorded observing approximately 16 geese. During 
inspections conducted for this study observations revealed that the population of 
geese has risen to approximately 45 geese including 10 goslings born in the spring 
2006 breeding season.  It was also observed that currently there are downed 
sections of goose barrier fencing in need of repair along the lake edge and the 
vegetative goose barrier has been scaled back through apparent mowing of the 
previously established vegetation. The increase in resident populations has lead to 
an observable increase in the amount of accumulated fecal matter within the lawn 
area surrounding the lake. 
 
During the performance of inspections conducted as part of this study, it was also 
noted that a there is a significant amount of discarded lures and fishing line as 
well as garbage bags filled with litter accumulating along the peninsula separating 
the two portions of the lake.  
 
Best Management Practices (BMPs) 
 
The following measures are recommended for protecting and improving water 
quality at the entrance lake.   
 
In order to address the extensive growth of waterlily on the back lake area, it is 
recommended that an application of aquatic herbicide (i.e. glyphosate – Rodeo® 
be applied during the spring months. This application will require a permit from 
the State of New Jersey.    
 
In order to limit the amount of litter entering the lake, it is recommended that at a 
minimum quarterly lake clean-ups should take place around the lake using 
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volunteers such as students, faculty, staff and student groups such as OCC 
WaterWatch.  It is also recommended that additional trash receptacles be placed 
along side the lake and existing receptacles are maintained on a regular basis. 
 
Section 4.0 of this report discusses in detail the implementation of a 
comprehensive goose management program that would include the campus and 
other potential Canada goose nesting sites throughout the watershed.  This goose 
management program includes population stabilization by treating goose nesting 
sites, nuisance abatement using trained border collies, a water quality sampling 
plan, lake bank habitat modification and public education and outreach.   
 
2.2 STORMWATER OUTFALLS ALONG COLLEGE DRIVE 

 
There are three stormwater outfall pipes located along College and Buckwald 
Drives that convey stormwater run-off to adjacent woodland and wetland areas.  
These pipes are located at the southeast corner of parking lot 1 (observation 
location 2), at the intersection of Buckwald and College Drives (observation 
location 6) and at the northern entrance to parking lot 2 (observation location 7).  
Stormwater inlets are located within the street and all inlets are marked that they 
ultimately direct stormwater to the ocean.   
 
Observed Impairments 
 

t

 Impairments observed at the above locations include standing water displaying an 
oil sheen in some stormwater inlets. 
At the discharge point for the outfall 
located at the northern entrance to 
Parking Area 2, there is a medium 
sized stand of phragmites australis (an 
invasive plant species) blocking flow.  
All inlets have sediment accumulating 
along side the inlets and an 
accumulation of sediment was 
observed at the each of the outlet 
locations with the outlet at the 
southeastern corner of parking area 1 
displaying the most amount of 
accumulated sediment.  Conveyance 
of sediment to receiving stream segme
quality by altering and/or burying ava
macroinvertebrate habitat. 
 
Best Management Practices (BMPs) 
 
The existing stormwater system could 
retrofitting. Existing stormdrains could b
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be improved through effective system 
e retrofitted with manufactured filtering 
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devices that filter out sediment, floatables, oil and grease (petroleum 
hyrdrocarbons) and organic matter prior to discharge. As permanent in-line 
treatment devices (i.e. Vortechs System®) are costly to purchase and install, less 
expensive inlet insert units, which have a limited lifespan (such as Ultra-urban® 
stormwater filter inserts), can be used to prioritize locations for the installation of 
the permanent in-line stormwater filter units.  This implementation project can 
create an interesting educational project for students and/or volunteer 
organizations.  Volunteers would be responsible for collecting data particular to 
the type and weight of material captured by the filter unit on a bi-monthly basis. 
Collected data would then be analyzed to determine unit placement priority based 
upon the amount of material collected with locations that generate the most 
amount of material receiving the highest priority. 
 
2.3 PARKING AREAS 

In order to serve the needs of their student populations, the majority of college 
campuses throughout the state contain large impervious parking areas.  These 
impervious areas decrease the infiltrative capacity of the ground and result in 
greatly increased volumes of runoff.  In addition, the majority of college and 
university campuses within the State were constructed prior to current stormwater 
management regulations.  Thus, significant volumes of stormwater are collected, 
concentrated, and discharged into area streams without prior treatment.  Major 
pollutants transported in this type of urban runoff include: sediment, nutrients, 
oxygen-demanding substances (i.e. decaying organic matter), road salts, heavy 
metals, petroleum hydrocarbons, pathogenic bacteria, and viruses (USEPA, 
2002). 

The OCC campus contains two 
primary facilities that provide parking 
for approximately 1,700 student, 
faculty, maintenance and visitor 
vehicles.  The southern parking lot 
(Lot 1) is approximately 6.5 acres in 
size, providing 700 parking spaces 
(observation location 3).  The northern 
parking lot (Lot 2) is approximately 9 
acres in size, providing 1,000 parking 
spaces (observation location 4-5). 
Recently an additional area was added 
adjacent to Lot 1.  2 

Observed Impairments 

Currently, there is no pre-treatment provided
campus parking areas.  Existing stormwater m
inlets that transport stormwater to various 
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 for stormwater collected within 
anagement facilities are limited to 
outfall locations which discharge 
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runoff, and associated pollutants, directly to wetlands and the Follys Branch.  
Impairments observed in the field include accumulated sediment around 
stormwater inlets, broken stormwater inlets and edge of pavement erosion 
allowing accumulated sediment to collect in adjacent wetland and woodland 
areas. 

Best Management Practices (BMPs) 
 
Structural stormwater management BMP techniques consist of stormwater pre-
treatment facilities that have been developed to reduce pollutant loadings and/or 
promote the infiltration of stormwater run-off.  The State of New Jersey has 
developed a document entitled New Jersey Stormwater Best Management 
Practices Manual (2004), which outlines design criteria and site considerations for 
the employment of various structural options.  These options include: bioretention 
systems, constructed stormwater wetlands, dry wells, extended detention basins, 
infiltration basins, manufactured treatment devices, pervious paving systems, sand 
filters, vegetative filters and wet ponds.  Best management practices deemed 
feasible to implement within the inspected parking areas include: 1) retrofitting of 
the perimeter of the parking areas and internal parking lot islands with a 
combination of vegetative filter strips and enhanced swales and 2) installing 
mechanical stormwater treatment systems at critical treatment locations. 
 
Preparing and implementing a pilot project for addressing stormwater associated 
with the OCC parking areas will address priorities that the NJDEP has 
documented as essential to implementing Nonpoint Source Pollution (NPS) 
controls and stormwater Best Management Practices (BMPs), as well as assisting 
OCC in serving as a model for watershed stewardship for colleges and 
universities throughout the State.  This model will have the potential to be 
extremely effective, given the fact that educational institutions typically have 
internal infrastructure, maintenance capabilities and resources that can both 
implement and maintain stormwater controls over the long term. 
 
The proposed pilot project is unique in that it would achieve a delicate balance 
between the need to address nonpoint source pollutants associated with an aging 
stormwater management system, and the need to retrofit this system without 
significantly reducing the area required for existing parking needs and any future 
campus expansions.   
 

 Perimeter Parking Area with Vegetated Filter Strips and Enhanced Swales 
and Internal Parking Lot Island Creations 

 
The filter strips/swales are lengths of vegetation that retain and attenuate 
stormwater in order to allow for the settling of suspended solids and 
filtering of pollutants prior to discharge. Vegetation can range from turf 
and native grasses to herbaceous and woody vegetation. Although site 
topographic and drainage studies should be performed in order to decide 
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the specific BMP (swale/filter strip/bioretention swale/or combination) for 
a given location, the expected ranges of pollutant concentration reductions 
associated with implementing vegetated filter strips or enhanced swales 
are estimated at 20%-30% for total phosphorous, 10%-50% for nitrate 
nitrogen, 20%-50% for ammonia nitrogen, 60% for total suspended solids, 
and 40% for metals (NJDEP 2004). Depending on the vegetation type in 
the filter strips, it is estimated that approximately 60% total suspended 
solid removal can take place for turf grass and up to 70% for planted 
native grasses and woods.  
 

  Mechanical Stormwater Treatment System   
 
The installation of a New Jersey Corporation for Advanced Technology 
(NJCAT) approved stormwater treatment systems (or similar product 
based upon project design specifications), could provide pre-treatment to 
stormwater prior to discharge into adjacent wetlands and stream 
tributaries.  The devises typically consist of either a gravitational settling 
and trapping device or passive, siphon-actuated screening systems to treat 
larger flow rates by removing nonpoint source pollutants, including total 
suspended solids, oil and grease, soluble metals, nutrients such as 
phosphorus, organics, trash and debris.  It is recommended that a unit be 
installed within each of parking areas.  The particular placement of the 
unit within this parking lot should be determined based on hydraulic 
analyses.  Anticipated measurable objectives would be based upon specific 
manufacturer specifications. 

 

Figure 4: Inlet with accumulated sediment 

An additional BMP that can be utilized within the parking lot areas is to 
implement a regularly scheduled street-sweeping program. As observed within the 
campus parking lots, extensive areas of 
impervious coverage typically accumulate 
large amounts of sediment and oxygen 
demanding materials (i.e. leaf litter and 
other organic matter), which are 
ultimately collected and transported to 
streams and lakes through the stormwater 
collection systems. The sediment and 
organic material itself increase 
sedimentation rates within the 
waterbodies and impact aquatic life by 
changing the physical structure of 
habitats.  Other non-point source 
pollutants are also typically attached to 
the sediment and organic material.  These can include: excess nutrients, including 
phosphorus, which induce eutrophication and contribute to low levels of dissolved 
oxygen; and, pathogens (whose presence is determined by testing for fecal 
coliform).  Street-sweeping programs are a nonstructural stormwater management 
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and pollution prevention strategy encouraged by the New Jersey Department of 
Environmental Protection (NJDEP) within the State Stormwater Best 
Management Practice Manual (NJDEP, 2003).   
 
2.4 CAMPUS MALL 
 

Figure 5: OCC central mall area 

uildings.   

bserved Impairments 

eat stormwater run-off generated within the interior campus 
nd central mall area. 

est Management Practices (BMPs) 

 to store, infiltrate, evaporate and detain run-off.  These 
chniques include:  

 
• 

g 
area, organic layer or mulch layer, planting soil, and plants (EPA, 1999). 

• 

unsaturated soil layer for 
the purpose of increasing groundwater recharge. 

• 

to pass through it, thereby reducing the runoff from a site and surrounding 

Developed portions of the interior college 
campus (observation location 8) consist of 
approximately 30-acres of institutional 
facilities and maintained grounds positioned 
along a central mall area.  The facilities are 
comprised of fifteen building/structures that 
include instructional buildings, the campus 
library, the Robert J. Novins Planetarium, 
fine arts center and administrative 
b
 
O
 
During our inspection it was noted that there are no stormwater management 
facilities installed to tr
a
 
B
 
There are several BMPs that can be utilized to manage stormwater within 
previously developed areas.  Such methods include low impact develop 
techniques that seek
te

Directing run-off to installed bioretention systems or rain gardens.  These 
systems utilize soils and both woody and herbaceous plants to remove 
pollutants from storm water runoff that is conveyed as sheet flow to the 
treatment area, which consists of a grass buffer strip, sand bed, pondin

 
Collecting and storing/infiltrating roof run-off using cistern collection 
systems (rain barrels) or infiltration wells. Cistern collection systems 
typically consist cylindrical units (barrels) that are connected to rooftop 
downspouts in order to store runoff for dry-period irrigation. Infiltration 
wells typically consist of rock trench wells connected to rooftop 
downspouts in order to infiltrate run-off into an 

 
Use of permeable/porous pavement as part future campus expansion 
projects. This is a special type of pavement that allows rain and snowmelt 
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areas in addition to filtering some pollutants from the runoff if properly 
maintained (EPA, 1999). 

 
• Installation of vegetated roof systems on campus facilities. Vegetated roof 

systems, known as “green roofs” or “roof gardens,” can be used to control 
runoff volume, improve air and water quality, and promote energy 
conservation. These systems typically include layers of drainage material 
and planting media, consisting of mosses, grasses, herbs, wildflowers, 
over a high-quality waterproof membrane designed to absorb, filter, and 
detain rainfall (EPA, 2000). 

 
2.5 ATHLETIC FIELDS AND ARBORETUM 
 
As with the majority of college and 
university campuses, OCC provides 
numerous athletic fields for use by the 
various athletic programs and the 
general student population. Campus 
athletic fields include two soccer fields, 
three baseball/softball fields and a 
running track (observation location 9). 
The campus also provides an arboretum 
located east of College Drive 
(observation location 13). The 
arboretum consists of walking trails, rest 
spots, a pond and numerous gardens.   Figure 6: Pesticide treated area at the 

campus arboretum  
Observed Impairments 
 
During inspection of the campus athletic fields, significant amounts of 
accumulated fecal matter from Canada geese, which utilize the fields as grazing 
areas, was observed. In addition, it was noted that maintenance of these fields 
would require the use of fertilizers and possibly pesticides.  Pesticide application 
signs were observed throughout the arboretum located to the east of the College 
Drive. In addition, it was observed that the lack of a vegetated buffer along a pond 
within the confines of the arboretum provides the characteristics of prime goose 
grazing and nesting habitat. 
 
Best Management Practices (BMPs) 
 
There are BMP options that can enable the maintenance of athletic fields in 
acceptable use conditions while minimizing impacts to the watershed in which 
they are located.  Specific BMP recommendations for campus athletic fields 
include the following: 
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• Use of the locally produced organic fertilizer Oceangro®. Oceangro® is a 
product from the Ocean County Municipal Utilities Authority (OCMUA) 
that is comprised of sewage wastewater solids processed into a granular 
biosolid 5% nitrogen – 5% phosphorus fertilizer. Oceangro® received an 
“Exceptional Quality Class A” designation from the U.S. EPA, which 
states that this produce “poses no reasonable risk to the environmental or 
human health” and is presently being used on golf courses and athletic 
fields throughout central and southern NJ. 

 
• Use of non-chemical or organic pesticides for weed and insect control.  

There is a very large selection of commercially available organic 
herbicides and insecticides.  As with chemical products, the specific 
pesticide(s) to be utilized is dependent on the specific species to be 
controlled.  The active ingredients within the organic pesticides typically 
consist of naturally occurring substances such as plant and fruit extracts, 
which are safe for direct human and animal contact and less invasive to 
the surrounding environs than chemically derived products. 

 
• Use of a natural lawn care contractor for lawn/field maintenance.  There 

are locally available lawn maintenance companies, such as NaturaLawn of 
America, that specialize in nature based lawn care services.  These 
contractors provide proven natural alternative programs that use 
significantly less chemicals in their treatment applications and implement 
innovative Integrated Pest Management (IPM) systems that work with 
nature rather than against it. 

 
2.6 TRAIL CROSSINGS OVER SILVER BAY STREAM 
 
There is an extensive hiking/walking 
trail system that exists within the 
boundaries of the Experimental 
Watershed, including several trail 
segments that bisect Follys Branch 
(observation locations 10-12). The 
trails crossings also included a 
temporary bridge constructed of 
scrap wood and wood pallets.  
 
Observed Impairments 
 

Figure 7: Trail crossing over Follys BranchInspection of the trail system and 
associated stream segments 
revealed that crossings bisecting the Follys Branch are introducing sediment into 
the stream channel. In each of the inspected areas large amounts of debris and 
litter generated by trail users was also encountered. At location 11 an abandoned 
car and numerous parts were also encountered in close proximity to the stream.  
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Best Management Practices (BMPs) 
 
For trail crossings that are desirable to maintain, it is recommended that a 
stabilized crossing such as a wooden pedestrian bridge be installed in order to 
eliminate erosion and the input of sediment along the stream banks.  For locations 
where trail crossing are not desired, it is recommended that a wide (+/-25’) and 
dense stand of tall woody vegetation, along with temporary fencing until the 
vegetation is fully established, be installed along either side of the stream banks to 
discourage access across the stream corridor. 
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3.0 DEVELOPMENT OF WATERSHED INDICATORS 
 
Biomonitoring is used for detecting impairments to aquatic life.  Biomonitoring consists 
of collecting data in a stream corridor and includes ecological indicators such as water 
chemistry, physical habitat characteristics, and benthic macroinvertebrate community.   
Data collected during biomonitoring studies can be used by students, local decision 
makers, watershed and environmental organizations, as well as the NJDEP to raise the 
level of understanding of stream ecology, assess current conditions and impairments of 
the stream, source track nonpoint source pollution, and evaluate best management 
practices (EPA 1999).  The following sections detail citing a biomonitoring sampling 
location within the Experimental Watershed, biomonitoring methods and procedures, and 
using indicator species to evaluate the health of a stream corridor.  
 

3.1 SAMPLING STATION CITING 
 

Figure 8: Follys Branch in area of 
proposed biomonitoring  

The Follys Branch is accessible from several trails located on campus, from the 
Buckwald Drive stream crossing and from several trails located on a neighboring 

property currently owned by Northeast 
Mall, LLC.  The dirt trails located on 
campus are not optimal for classroom 
exercises due to overgrown vegetation on 
the trails and the abundance of vegetation 
on the stream banks.  The most accessible 
locations, labeled on the sampling 
location map in Appendix C, are a dirt 
trail that leads to the Follys Branch just 
south of the Buckwald Drive stream 
crossing, the peninsula separating the front 
and back portions of the entrance lake, and 
a dirt trail stream crossing located on 
is recommended that the College contact 

Northeast Mall, LLC to obtain access to Follys Branch on their property.  The 
stream in this area is wide and will allow for numerous students to perform 
sampling methods simultaneously.    

Northeast Mall, LLC’s property.  It 

 
3.2 SAMPLING METHODOLOGIES & ASSESSMENT PROCEDURES 
 
The combination of physical characterization and water quality data can provide 
insight into a stream’s ability to support a healthy aquatic community and to the 
presence of stressors on the stream ecosystem (EPA1999).   The following outline 
of methods and procedures are intended to guide teachers as well as volunteer 
monitoring organizations in collecting physical characteristic information about a 
stream, water quality data, and conducting macroinvertebrate studies.  The 
following documents are good government publication that detail sampling 
methodologies and assessment procedures.  These documents, which were used to 
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generate the following methods can be readily obtained for download off of the 
internet for use by students or faculty: 

 
•  EPA publication entitled “Rapid Bioassessment Protocols For Use in Streams 

and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish, 
Second Edition” (http://www.epa.gov/owow/monitoring/rbp/download.html); 

• EPA publication entitled “Volunteer Stream Monitoring: A Methods Manual” 
(http://www.epa.gov/volunteer/stream/stream.pdf); and,  

• EPA publication entitled “Wadeable Stream Assessment: Field Operations 
Manual” (http://www.epa.gov/owow/monitoring/wsa/wsa_fulldocument.pdf). 

 
In accordance with the above documents, biomonitoring activities should take 
place in the same season each year in order to track changes and trends overtime. 
Spring sampling is recommended for benthic macroinvertebrate sampling since 
many species are near mature stages of life and easier to identify (EPA 2004). At 
the beginning of each sampling event, the investigating group must first determine 
whether acceptable sampling conditions exist.  In general, all sampling should be 
avoided during very low flow drought periods or high flow storm events. 
 
Regularly monitored sampling reaches should be established. Reach lengths 
should be approximately 40 times the stream width. In the Follys Branch area 
sampling reaches should range from 200ft to 800ft as average stream widths vary 
between 5 to 20ft. This is the area that biomonitoring activities, including physical 
habitat characterization, water quality sampling and benthic macroinvertebrate 
and fish studies, should take place.  The following subsections describe each 
biomonitoring activity.  
 

3.2.1 HABITAT ASSESSMENT-PHYSICAL CHARACTERISTICS 
 

The physical habitat in streams includes physical attributes that influence 
organisms living in the stream (EPA 2004).  Assessing physical 
characteristics of a waterbody and surrounding land area is important for 
the determination of overall site impairment.  Habitat parameters detail 
overall aquatic life uses of the area and can show sources of limitation to 
the aquatic biota (EPA 1999).  Alteration of the physical habitat from 
human activities is a major factor in degraded aquatic resources.   
 
A habitat assessment consists of a general description of the sampling site, 
the physical characteristics of the site and a rapid visual assessment of in 
stream and riparian habitat quality.  Physical characteristic information 
that the group or class should gather at each sampling site include:  
 

• Date & Time 
• Weather conditions – Present weather conditions should be 

recorded. The last rainfall event should also be noted.  
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• Land use – The surrounding land uses at the sampling location 
should be noted (i.e. residential, commercial, wetlands) 

• Stream reach length – Measure or estimate the length of the stream 
to be sampled.  

• Stream width – The average stream width (from bank to bank) 
should be determined.   

• Stream depth – The average stream depth (from water surface to 
stream bottom) should be determined.  

• Dominant riparian vegetation type – The dominant vegetation type 
on the banks of the stream should be recorded (i.e. herbaceous, 
deciduous, coniferous, Atlantic white cedar).  If the actual species 
is known, this should also be documented.  

• Canopy cover – Visually determine the proportion of open canopy 
to shaded area. 

• Aquatic vegetation – The presence or absence of any vegetation 
located in the stream bank should be recorded and identified if 
possible. The average coverage of each species within the stream 
should be noted. 

• Debris – Any vegetation or litter blockages in the stream channel 
such as logs or tree limbs should be noted. Each blockage area 
should be designated as either minor or severe.  

• Bottom sediment material – Determine the sediment type of the 
stream reach (i.e. boulder, gravel, sand).  

• Photographs - Photographs should be taken of the stream reach 
sampled and stream banks (minimum of one in each the upstream 
and downstream direction). 

 
In addition, while at the sampling reach, the group should also record 
physical and chemical water quality data such as temperature, pH, 
dissolved oxygen, turbidity, and conductivity. Presence of water odors and 
surface oils should also be noted.  Details regarding the implementation of 
a water quality sampling plan are discussed below in Section 5.0. 
 
Once all of the physical characteristic data is collected, a rapid visual 
assessment of the stream and surrounding habitat is recommended.  Using 
the “Habitat Assessment Field Data Sheet - Low Gradient Streams” two 
page form from the EPA Rapid Bioassessment Protocols document (EPA 
1999), each stream sampling reach is evaluated and rated on a numeric 
scale for the following parameters: stream substrate and available cover, 
pool substrate and variability, amount of sediment that has accumulated 
within the stream, stream channel flow, stream channel alterations, and 
meandering patterns (sinuosity) of the stream. Totaled ratings provide a 
measure of the habitat quality. The higher the score the higher the quality 
of the stream habitat.  
 
3.2.2 BENTHIC MACROINVERTEBRATE STUDIES 
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Benthic macroinvertebrates are organisms that live in the stream substrate.  
These organisms incorporate effects of environmental variation.  Sensitive 
life stages (larval) of macroinvertebrates respond quickly to stress 
therefore, they are good indicators of local water quality conditions.    
 

3.2.2.1 COLLECTION 
 

Figure 9: D-Frame  
dip net  

Once a stream reach has been established, 
macroinvertebrate collection can begin.  
For low gradient, muddy bottom streams, 
such as those in the Atlantic coastal plain 
including the Follys Branch, it is 

recommended to use a D-frame dip net 
for macroinvertebrate collection.  A D-
frame dip net (shown here) is a “D” 
shaped frame attached to a long pole with a cone or bag shaped net 
used for sampling. In order to collect benthic macroinvertebrates, 
the following materials will be needed in the field: D-frame dip 
net, 500 micron opening mesh sieve, shallow pan, bucket, field 
data sheets, identification sheets or manuals.  Collection of benthic 
macroinvertebrates should be taken by wading in the stream, 
therefore waders should be available to all students and/or 
volunteers.  
 
Starting at the downstream end of the stream reach, students or 
volunteers will jab by forcefully thrusting the net into a habitat 
such as vegetated banks or woody debris snags located within the 
stream or kick (position net and disturb the substrate) sediment for 
a total of 20 times over the length of the reach.  Every 3 jabs/kicks, 
the contents of the D-frame net should be washed into a bucket and 
any organisms found should be placed into a shallow pan filled 
with stream water for later identification. 

 
3.2.2.2 IDENTIFYING 

 
Upon collection, the macroinvertebrates collected will need to be 
identified and counted.  Typically, benthic macroinvertebrate 
identification is done to the genus/species level by a qualified 
taxonomist, however, for students and volunteers, it is acceptable 
to identify organisms to the order or family level, allowing for 
quick in-the-field identification.  
 
There are several reference tools for macroinvertebrate 
identification. Included in Appendix E is a datasheet with pictures 
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of the typical organisms found during the performance of 
macroinvertebrate studies, a description of each organism and a 
sensitivity category allowing students and/or volunteers to match 
the illustration to the specimen found.  Matching the body shape 
and number of legs and tails is the best way to start the 

entification process.   

urther 
assessment procedures are described below in Section 3.3.1. 

3.2.3 FISH STUDIES 
 

heir relatively long lives and higher status on the 
quatic food web.     

 
3.2.3.1 COLLECTION 

 

dents/volunteers involved in 
the operation of electrofishing units.  

 

id
 
Once all individuals are identified, a tally of all organisms within 
each family of macroinvertebrates should be documented. 
Appendix B of the EPA Rapid Bioassessment Protocols (EPA 
1999) represents a regional tolerance values and feeding 
designations for a large list of benthic macroinvertebrates. Using 
this list, each tolerance value and feeding designation should be 
recorded for each macroinvertebrate family identified using the 
Mid-Atlantic (MACS) regional information column. F

 

Monitoring the presence or absence of fish species in a water body is an 
additional component of biomonitoring programs. Unlike benthic 
macroinvertebrates, fish are good indicators of long term effects of water 
quality because of t
a

Electrofishing is a method of fish collection that applies a low 
voltage charge to the fish in order to stun them and allow them to 
be collected without causing death. Electrofishing is documented 
as the most comprehensive method for collecting fish from 
streams. However, this method requires purchasing expensive 
equipment, obtaining scientific collection permits from the State, 
and extensive safety training for all stu

Therefore, it is recommended that students and volunteers of OCC 
use block nets such as seines or kick nets for collecting and 
identifying fish located within the sample stream reach determined 
above because they are inexpensive, lightweight and easily 
transported.  A seine net is a large usually nylon net that includes a 
weighted bottom line.  A kick net is a 1 x 1 meter square, 500 
micron, mesh net with hemmed sides for poles and reinforced 
bottom seam for anchoring.  The following materials will be 
needed in the field in order to conduct a fish study: seine or kick 
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net, waders, buckets, field data sheets, warm water fish 

 

an 20 mm in length) should be identified in the field, counted 
al problems such as deformities or lesions.  

 

 

identification guides available for use by volunteers and students 
uide to Freshwater Fish). 

cal resources (EPA 1999). 
iological indicator species, useful in assessing the Experimental Watershed 

include es.  
 

identification sheets or manuals.   

Students and/or volunteers should set up either the seine or kick 
net at the downstream extent of the stream reach. All fish (greater 
th
and examined for extern

3.2.3.2 IDENTIFICATION 

The identification of fish to the species taxonomic level can be 
difficult and therefore, a fisheries biologist or trained fisheries 
professional should be available to volunteers and students while 
performing any fish studies within the Experimental Watershed. 
There are approximately 14 warm water fish species native to 
Pinelands streams and the Experimental Watershed area including: 
blue spotted sunfish, black-banded sunfish, banded sunfish, chain 
pickerel, yellow bullhead, pirate perch, mud sunfish, swamp darter, 
tadpole madtom, American eel, eastern mudminnow, redfin 
pickerel and creek chubsucker. There are many freshwater fish 

(i.e. Petersons Field G
 
3.3 SPECIFIC INDICATOR SPECIES 
 
The presence, quantity and condition of various fish, insects, and other aquatic 
life can provide information about the health of a stream.  Biological indicator 
species are unique environmental indicators because they describe the biological 
condition in a watershed. Using bioindicators as an early warning of pollution or 
degradation in an ecosystem can help sustain criti
B

 benthic macroinvertebrates and fish speci

3.3.1 BENTHIC MACROINVERTEBRATES 
 
Benthic macroinvertebrates are good indicators of water quality because 
they inhabit the same portion of the stream most of their lives, can be seen 
with the naked eye and show sensitivity to pollution.  Macroinvertebrates 
can tolerate different levels of water quality degradation.  The EPA Rapid 
Bioassessment Protocols (1999), which are applicable to the Mid-Atlantic 
region and therefore the Experimental Watershed, detail pollution 
sensitive species, which are indicators of good water quality within the 
Experimental Watershed, to include stoneflies, mayflies, caddisflies, and 
water pennies.  These organisms cannot live in abundance where degraded 
water quality exists and therefore, their dominance within the stream 
signifies good water quality.   Individuals that are somewhat sensitive to 
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pollution include scuds, crane flies, crayfishes, sowbugs, damselflies, and 
dragonflies. These macroinvertebrates can live in a wide range of water 
quality conditions. Pollution tolerant aquatic macroinvertebrates, which 
re indicators of degraded water quality within the Experimental 

th an increase in 
abundance of caddisflies and mayflies, effects of pollution with also 

 species are sensitive to pollution.  
 

cies non-native to the Pinelands stream that can be found include 
brown bullhead, tessellated darter, gold shiner, pumpkinseed and yellow 

 

a
Watershed would include midge flies, black flies, worms, and leeches.   
 
A benthic index of biotic integrity or BIBI is the method used within the 
EPA Rapid Bioassessment Protocols to measures the health of a stream 
based on macroinvertebrate diversity or taxa richness, identity and relative 
abundance, and numbers of pollution tolerant and intolerant species 
present. Taxa richness represents the diversity of macroinvertebrates 
found within a stream sample reach (EPA 1999). Increasing diversity of 
families found within a stream reach correlates with the health of the 
stream and suggests that habitat and food sources are sufficient to support 
numerous families of macroinvertebrates. It is expected that with an 
increase in disturbance to the system a decrease in tax richness will occur.  
Composition measures are the identity and relative abundance of specific 
organisms such as mayfly, stonefly, and caddisfly larvae.  It is also 
expected that with an increase in disturbance to the system a decrease in 
the abundance of these three species will occur (EPA 1999).  Finally, the 
overall presence and abundance of pollution tolerant and intolerant species 
is included in the BIBI. For example it is expected that wi

increase because these

3.3.2 FISH SPECIES 
 
Fish can also be used to indicate whether waters are healthy or impaired. 
However, just knowing whether fish live in a stream is not sufficient.  It is 
important to know what kinds and quantity of fish are living within a 
stream as well as the individual fish health. As stated above, there are 
approximately 14 warm water fish species native to Pinelands streams 
including: blue spotted sunfish, black-banded sunfish, banded sunfish, 
chain pickerel, yellow bullhead, pirate perch, mud sunfish, swamp darter, 
tadpole madtom, American eel, eastern mudminnow, redfin pickerel and 
creek chubsucker.  Several non-native species including large mouth bass, 
bluegill and black crappie are stocked species within Pinelands areas.  
Other spe

perch.     

As with benthic macroinvertebrates, fish represent a broad spectrum of 
tolerances from species that area very sensitive to highly tolerant in 
response to water quality degradation. The EPA Rapid Bioassessment 
Protocols (1999), which are applicable to the Mid-Atlantic region and 
therefore the Experimental Watershed, detail species which are indicators 
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of degraded water quality within the Experimental Watershed would 
include large mouth bass, bluegill crappie, brown bullhead, gold shiner, 
eastern mudminnow, yellow bullhead and tessellated darter. Pollution 
intolerant fish species, which are indicators of good water quality within 
the Experimental Watershed include black-band sunfish. The remaining 
species found within the Experimental Watershed area are moderately 

 

d parameters including which species are present and their 
uantity, a sampling site can be classified as poor, fair, good or excellent 
PA 1 99).    

 
  

affected by pollution. 

A fish index of biotic integrity or FIBI, which is similar to the IBI method 
discussed above, is used within the EPA Rapid Bioassessment Protocols to 
measures the health of a stream based on resident fish attributes.  Using 
several observe
q
(E 9
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4.0 WILDLIFE MANAGEMENT PLAN  
 
Canada geese, Branta canadensis, are under Federal and State protection in accordance 
with the Migratory Bird Treaty Act of 1918 and its subsequent amendments.  While there 
are populations of migratory Canada geese that pass through NJ during the winter 
months, there is a large population of resident geese living and nesting in the State.  
These resident populations require fresh water for drinking and escaping predators as 
well as land for grazing and nesting. The development of parks, athletic fields, and 
grassed areas in the vicinity of natural and man-made (stormwater basins & irrigation 
ponds) waterbodies has seen the rise of resident geese populations.  The rise in these 
populations has resulted in conflicts with humans by way of accumulations of feces on 
lawns, walkways and banks of waterbodies, impacts to surface water quality, and 
overgrazing of lawn areas.  

There is a resident population of Canada geese located on and in the vicinity of the OCC 
campus.  This spring site investigations revealed approximately 45± geese (including 10 
goslings) located along the banks of the entrance lake and a pair of geese on the soccer 
fields. The lake, with its maintained lawn areas to the south and west and remote wooded 
areas to the north and east, is an attractive habitat for geese to graze and nest.  

The third task of the Experimental Watershed Project was to develop a wildlife 
management plan designed to control the local Canada goose population.  An integrated 
management plan that includes various techniques including population stabilization, 
nuisance abatement, and public education is the most effective.  GeesePeace, a non-profit 
organization involved in effective and humane solutions to wildlife conflicts was 
contacted to assess the Experimental Watershed and develop a wildlife management plan.  
Representatives of OCC and BEI met with representatives of GeesePeace onsite January 
31, 2006. During this meeting, GeesePeace evaluated through the campus grounds and 
also reviewed aerial photography of the surrounding watershed area in an effort to 
identify areas prime goose nesting sites.  GeesePeace’s proposal can be found attached in 
Appendix F.  The following represents an overview of the recommended wildlife 
management strategies.  

4.1 PLANNING/SITE SELECTION  
 
GeesePeace presented two options for the wildlife management plan: 1) only 
include the campus in project area; or 2) create a partnership with other entities 
within one mile of the campus to create a regional wildlife management plan.  
GeesePeace identified several areas to be included in the wildlife management 
plan: OCC campus and entrance lake; Toms River Intermediate East and Hooper 
Avenue Elementary Schools, portions of the Holiday City retirement community, 
Oak Glen Road lakes, Gilmore Island Road and Bey Lea Golf Course.   
 
4.2 POPULATION STABILIZATION 
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Stabilizing the population of resident geese can be accomplished by locating 
goose nests and addling nest eggs. Addling means the loss of embryonic 
development and can be done by either rigorously shaking the egg or covering the 
egg with corn oil.  Since geese tend to return to nest in places where reproduction 
has previously been successful, addling 
reduces the loyalty of adult geese to a 
specific site for future nesting and will 
make adult geese less likely to stay in 
the area through the molting season 
since they do not have goslings.  
Addling can be done by an individual or 
group of individuals that receive 
training in order to assure that the eggs 
are addled humanely

  

 

.   
 
Addling requires a Migratory Bird 
permit from the U.S. Fish and Wildlife 
Service and is issued to the property owner.  In
results, the population stabilization program 
continue throughout April. Therefore, the per
December in order to ensure its receipt before M
 
4.3 NUISANCE ABATEMENT   
 
The nuisance abatement program includes gee
trained border collie.  No permit is required i

W
 

Flushing should take place in the spring and fa
discourage some geese from nesting at all and
and geese whose nests have been treated to 
their flight feathers) begins in June. 
 
4.4 PUBLIC OUTREACH 

 
BIRDSALL ENGINEERING, INC.                   
Figure 10:  Canada Goose nest
 order to obtain the most effective 
should begin in late March and 

mits should be applied for before 
arch.    

se harassment and flushing using a 
n order to harass geese as long as 
they are not harmed. Using trained 
border collies has been shown be 
the most effective method of 
reducing populations of geese. 
However, once border collies are 
no longer patrolling a site, geese 
will start to reestablish themselves.  
Project partners can elect to 
purchase a trained border collie or 
to employ a goose control 
company (i.e. GeesePolice, NJ 

ild Geese Control).  
Figure 11:  GeesePolice Border Collie
ll months. Flushing will hopefully 
 have time to convince other geese 
leave before molting (geese loose 
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Signs should be clearly posted that discourage people from feeding local geese. 
Feeding geese directly affects the nuisance abatement program by making it 
harder to harass geese into leaving if they are being fed in an area.  Geese that are 
fed by humans can also have nutritional deficiencies making them prone to 
disease.  Once initiated, this project can be used as an educational tool to teach the 
students, faculty and area residents and organizations about goose management.  
 
4.5 HABITAT MODIFICATION 
 
In addition to the strategies that are suggested by GeesePeace listed above, BEI 
recommends altering the existing lake banks to deter geese from grazing in this 
area. Replacing the existing lawn with a mix of wildflowers would eliminate the 
food source for geese and would provide an aesthetically attractive entrance to the 
campus. A 30-ft minimum width vegetative buffer should also be provided around 
the lake that consists of native species.  Fencing can also be employed in areas 
where a vegetative buffer is no viable.   
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Figure 12:  Sample native species planting 
EET CLETHRA CLETHRA ALNIFOLIA 
CHGRASS PANICUM VIRGATUM 
ON VIRGINICUS BROOM SEDGE 
GON GERARDI BIG BLUE STEM 
OVE GRASS ERAGROSTIS TRICHOIDES 
LD BLUE RYE LEYMUS RACEMOSUS  
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5.0 WATER QUALITY SAMPLING PROGRAM 
 
This section details a recommended chemical water quality sampling plan for 
implementation throughout the Experimental Watershed. This sampling plan outlines the 
collection and assessment of water quality data obtained at specific locations within the 
Experimental Watershed. Implementation of the recommended plan will also evaluate the 
success of any best management practices (BMPs) implemented within the Experimental 
Watershed. The sampling plan has been designed so that it can be implemented by 
volunteers or by educators and students as part of their classroom programs.  
 
The specific water quality parameters to be evaluated include temperature, dissolved 
oxygen, pH, fecal coliform, total suspended solids, petroleum hydrocarbons (PHCs), 
chlorophyll a, total nitrogen and total phosphorus. The campus’ Science Department 
within the William T. Hiering Science Building should be contacted to determine if there 
are facilities available to conduct onsite water quality testing of the above referenced 
parameters. If testing facilities are not on hand there are several testing options available, 
including: transporting the water quality samples to a State certified laboratory for 
testing; contacting the Ocean County Municipal Utilities Authority (OCMUA) to 
determine their in-house testing availability; and/or, purchasing a volunteer or 
student/faculty water quality monitoring sampling kit available from numerous internet 
companies.    

  
The design for the sampling plan entails the collection of water quality samples taken on 
a quarterly basis from four stormwater outfall locations, four surface water locations, and 
at three biomonitoring locations as discussed in detail below. Each of these sampling 
locations is identified on an aerial photograph of the Experimental Watershed attached as 
Appendix C.   

 
5.1 STORMWATER OUTFALL SAMPLING STATIONS 
 
It is recommended that four stormwater outfall sampling stations be established. 
These stations represent the four stormwater outfall locations directing untreated 
stormwater from College Drive and the parking areas toward wetlands, surface 
water bodies and woodlands within the Experimental Watershed.  Sampling the 
most southern and northern stormwater outfall pipes directing stormwater from 
parking lots 1 and 2 respectively, should be of primary importance with the 
sampling of the central two outfall pipes representing a secondary priority.  
 
The recommended primary testing parameters include temperature, pH, dissolved 
oxygen, total suspended solids, and petroleum hydrocarbons (PHCs). Secondary 
testing parameters include total phosphorus and total nitrogen. total phosphorus 
and total nitrogen.   
 
Sampling at the stormwater outfall pipes should be obtained during significant 
rainfall events and collection of samples should be initiated with the onset of the 
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storm’s first flush. The specific sampling parameters and kits for analysis are 
discussed below under section 5.4. If stormwater filter inserts are to be employed 
as a best management practice, in addition to the above, the physical weighing of 
material accumulated by the stormdrain inserts could be conducted by volunteers 
and/or students.  A physical inspection of these inserts should be conducted 
following the placement of the units into the stormwater system and continue on a 
quarterly basis.  A general description of materials encountered as well as a total 
weight of material should be logged and presented as part of the overall 
monitoring plan.   
 
5.2 SURFACE WATER SAMPLING STATIONS 
 
It is recommended that four surface water sampling stations be established for 
monitoring. The first of these stations can be accessed from a dirt trail leading off 
of the newest softball/baseball field. This sampling station represents the 
headwaters area of the Experimental Watershed. This location was selected in 
order to obtain and evaluate water quality data from  Follys Branch upstream of 
the developed portions of the OCC Campus.  The second surface water sampling 
station is located at the Buckwald Drive stream crossing. This location was 
selected in order to obtain and evaluate water quality data immediately 
downstream of the developed portions of the campus. The final sampling station 
along Follys Branch is located at the Hooper Avenue stream crossing and 
represents the furthest downstream point within the Experimental Watershed.  
Another surface water sampling station should be located at the outlet of the 
entrance lake.  This station is important to add upon sampling data collected in 
previous years within the lake and also to track whether the proposed wildlife 
management strategy is able reduce fecal coliform and the presence of geese 
within the watershed.  
 
The recommended primary testing parameters include temperature, pH, dissolved 
oxygen, total suspended solids, fecal coliform, total phosphorus and total 
nitrogen. Secondary testing parameters include petroleum hydrocarbons (PHCs) 
and chlorophyll a within the lake.  In addition to physical and chemical water 
quality sampling, at this sampling station a goose count should take place during 
each sampling event. 
 
5.3 FISH STUDY AND MACROINVERTEBRATE SAMPLING STATIONS 
 
In addition to the above station which are recommended for quarterly monitoring, 
it is also recommended that water quality data be obtained during the performance 
of any  biomonitoring events, where physical characterization studies, benthic 
macroinvertebrate assessment and fish studies are to take place. As noted in 
section 3.0, the priority site for this assessment is on the Northeast Mall, LLC 
property in the southeastern portion of the Experimental Watershed. Additional 
locations for these assessments and associated water quality sampling include 
along the peninsula separating the front and back portions of the entrance pond as 
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well as along a dirt trail just southeast of the Buckwald Drive stream crossing. 
The dirt trail leading to Follys Branch will need to be reestablished in order to 
have volunteers and or a classroom conduct any biomonitoring activities in this 
location.  
  
The recommended primary water quality testing parameters include temperature, 
pH, dissolved oxygen, total suspended solids, fecal coliform, total phosphorus and 
total nitrogen. Secondary testing parameters include petroleum hydrocarbons 
(PHCs) and chlorophyll a.   
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6.0 SUMMARY OF RECOMMENDATIONS  
 
As a result of the field reconnaissance program the following impairments were observed 
throughout the Experimental Watershed: 1) the presence of litter, dense population of 
Canada goose, and extensive aquatic vegetation growth at the OCC entrance lake; 2) 
sediment accumulation around the stormwater inlets and outlets along College Drive; 3) 
large parking areas without stormwater pretreatment; 4) fertilizer and pesticide use at the 
campus mall, an area without any stormwater pretreatment; 5) fertilizer and pesticide 
usage at the campus athletic fields and arboretum; and, 6) various trail crossings over 
Follys Branch which are introducing sediment into the stream system.   
 
To address the impairments observed throughout the Experimental Watershed numerous 
best management practices are recommended. In order to address the increasing 
population of Canada geese inhabiting the entrance lake area, it is recommended that a 
comprehensive goose management plan similar to the GeesePeace proposal presented is 
implemented throughout the OCC campus. It is also recommended that quarterly clean-
ups be conducted around the lake. It is also recommended that an application of aquatic 
herbicide (i.e. glyphosate – Rodeo®) be applied to the back portion of the lake during the 
spring months.  
 
In order to address the amount of untreated stormwater and sediment running off of the 
parking areas and internal roadways, it is recommended that a combination of a street 
sweeping program, construction of vegetated swales around the parking areas and within 
the parking area islands, as well as the installation of either stormwater filter inserts or 
mechanical stormwater treatment systems be employed. Throughout the campus mall it is 
recommended that a combination of rain gardens, rain barrels or infiltration wells, porous 
pavement, vegetative roof systems be employed to collect and pretreat stormwater. It is 
also recommended that the College switch to the use of organic pesticides and fertilizers 
on the athletic fields, the campus mall and within the arboretum.  
 
It is recommended that local volunteer and student organizations as well faculty from the 
Science Department at OCC be contacted and provided information on the biomonitoring 
activities recommended throughout the Experimental Watershed. Using the EPA Rapid 
Bioassessment Protocols (1999) document, students and volunteers can collect data in 
Follys Branch regarding the physical habitat as well as the presence of fish and benthic 
macroinvertebrates.  
 
It is also recommended that a comprehensive water quality monitoring plan be 
established throughout the Experimental Watershed.  The design for the sampling plan 
entails the collection of water quality samples taken on a quarterly basis from four 
stormwater outfall locations, four surface water locations, and at three biomonitoring 
locations.  The specific water quality parameters to be evaluated include temperature, 
dissolved oxygen, pH, fecal coliform, total suspended solids, petroleum hydrocarbons 
(PHCs), chlorophyll a, total nitrogen and total phosphorus.  This sampling approach will 
provide a useful assessment of water quality improvements by comparing pre-project 
water quality results to post-project results. 
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