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Introduction 
 
The Metedeconk River serves as an important regional source of drinking water 
supply and provides a significant amount of freshwater discharge to the 
Barnegat Bay estuary. It is the primary water supply source of the Brick 
Township Municipal Utilities Authority (BTMUA) which serves more than 
100,000 residents within Brick Township, the Ramtown section of Howell 
Township, Point Pleasant Borough and Point Pleasant Beach Borough. From a 
drinking water perspective, the Metedeconk River has very good water quality 
to supply BTMUA’s water treatment plant and raw water storage reservoir. 
However, the river has a number of water quality impairments that have been 
identified by the New Jersey Department of Environmental Protection. 
Increasing nitrogen loads, which are creating stress on the Barnegat Bay, and 
river flow changes are also major concerns. The Metedeconk River is classified 
as a Category One (C1) waterway due to its exceptional water supply 
significance. 

The primary cause of these problems is stormwater runoff from developed 
areas. The amount of stormwater discharging to the Metedeconk River and its 
tributaries is increasing as development and directly connected impervious 
cover within the watershed increase. Because of the Metedeconk River’s 
importance to the region, restoration efforts to address existing problems and 
mechanisms to ensure the long-term protection of this resource are needed. 
 
The flow of the Metedeconk River is divided between the North and South 
Branches. Both branches are fed by dozens of tributaries within eleven sub-
basins or HUC 14 watersheds, ranging in size from 5 to 11 square miles (Figure 
ES-1).  

Executive 
Summary 
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As the Metedeconk River is a vital resource for drinking water supply and the 
ecological health of Barnegat Bay Estuary, numerous studies of the Metedeconk 
River watershed have been carried out over the past 15 years with the last 
regional watershed analysis completed in 2000. These studies have 
characterized the water quality of the watershed as “good” and indicate that 
the watershed’s wetlands and coarse, sandy sediments as well as the largely 
intact riparian areas have helped offset the impacts of increased development, 
but note that continued development and increases in impervious cover could 
overwhelm this buffering capability.  

Much progress has been made by the New Jersey Department of Environmental 
Protection (NJDEP) and the municipalities in managing stormwater within the 
watershed since the early watershed studies. In 2004, new stormwater 
regulations were adopted in New Jersey that specifically address water quality 
issues associated with stormwater. One set of regulations are the Phase II New 
Jersey Pollutant Discharge Elimination System (NJPDES) Stormwater Regulation 
Program Rules (N.J.A.C. 7:14a), which established Statewide Basic Requirements 
(SBRs) that were to be implemented in an effort to reduce nonpoint source 
pollutant loads in stormwater. These apply to all municipalities that have 
municipal separate storm sewer systems (MS4s), as well as to public complexes 
(universities, etc.) and highway agencies. The municipalities are grouped by 
population into Tier A (larger and more densely populated) and Tier B 

Figure ES-1 Metedeconk River watershed study area. 
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municipalities. All of the Metedeconk River watershed municipalities fall into 
the Tier A category and must establish a stormwater pollution prevention plan 
as well as comply with the SBRs. 

The Stormwater Management Rules (N.J.A.C. 7:8) were a second set of 
regulations adopted alongside the NJPDES stormwater rules. These rules require 
municipal stormwater management plans and ordinances and establish 
stormwater design standards for new development, including compliance with 
Category One riparian buffers. Procedures for implementing stormwater 
management plans under the Municipal Land Use Law are also included in the 
Stormwater Management Rules. 

A important element of the Stormwater Management Rules is that all major 
development must meet a groundwater recharge requirement by either 
maintaining 100% of the average annual preconstruction groundwater recharge 
volume for the entire site, or infiltrating the increase in the stormwater runoff 
volume from pre-construction to post-construction of the two-year storm. In 
addition, the rules include a 300 foot riparian buffer for C1 waterways such as 
the Metedeconk River. 

Although these regulations will help alleviate additional impacts from future 
development, much of the existing development within the Metedeconk River 
watershed is older and includes antiquated stormwater infrastructure. Direct 
discharge outfalls and detention basins are prevalent throughout the 
watershed. There is considerable opportunity for the installation of stormwater 
BMPs and other restoration projects to address existing problems. 

This Plan was developed based on the culmination of a number of prior tasks as 
summarized on Table ES-1. The Plan is commissioned by the Brick Township 
Municipal Utilities Authority (BTMUA) with funding from the New Jersey 
Department of Environmental Protection (NJDEP). This Executive Summary 
provides an overview of the study findings and recommendations. 

 

Water Resources Plan Goals 
Working together with the Stakeholder Advisory Committee, which consisted of 
more than 100 individuals from all levels of government, academia, special 
interest groups, private sector and commercial establishments, and citizens 
within the watershed, the watershed management goals for this Plan were 
defined, along with more detailed and measurable objectives, as summarized on 
Table ES-2. 

Several focused task reports and 
memoranda were prepared to 
document  the water resource 

issues facing the watershed and 
management strategies  to 

address these issues. 

84-inch outfall discharging to the North 
Branch Metedeconk River at BTMUA 

sampling site NF14 in Lakewood 
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Table ES-1 
Summary of Watershed Protection and Restoration Plan Task Reports and 
Memoranda 

Task Date 
Completed Purpose/Contents 

Task 1: Project Advisory 
Committee 

January 
2010 

Develop a project Stakeholder Advisory 
and Steering Committee 

Task 2: Stream Visual 
Assessments July 2011 

Stream Visual Assessment report which 
documents findings at 83 sites 
throughout the watershed. 

Task 3: Technical 
Analysis July 2011 

Documents the technical evaluation of 
the watershed concerning land use, 
water use, water quality and major 
issues. 

Task 4: Set Plan 
Objectives 

September 
2011 

Sets the Plan goals and objectives 
based on input from the Stakeholder 
Advisory Committee 

Task 5: Management 
Strategies May 2012 

Describes numerous management 
strategies/BMPs that can be applied 
throughout the watershed 

Task 6: Education and 
Outreach April 2012 Describes the education and outreach 

program for the Plan 
Task 7: Develop and 
Implement Quality 
Assurance Project Plan 
(QAPP) 

October 
2012 

QAPP for water quality sampling and 
pre- and post-BMP implementation 
monitoring 

Task 8: Metedeconk 
River Watershed 
Protection and 
Restoration Plan 

October 
2012 
(DRAFT) 

Draft Plan 

Task 8: Metedeconk 
River Watershed 
Protection and 
Restoration Plan 

March 
2013 
(FINAL) 

This document, incorporating 
stakeholder comments on the Draft 
Plan. 
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Table ES-2 
Goals and Objectives for the Metedeconk River Watershed Protection and Restoration 
Plan 

Goal 1: Provide a sustainable water supply to the human population 
while maintaining natural water regimes 
 Objective 1: Improve natural freshwater flows 
  
               Objective 2: Promote water conservation and implement water re-use demonstration 
                                     projects on public properties 

 

Goal 2: Maintain Category 1 designation and eliminate water quality 
impairments 

 Objective 1: Reduce stormwater flow via implementation of projects on public 
                                     facilities and re-development projects 

 Objective 2: Reduce nitrogen, phosphorus, pathogens, tds and tss 

 Objective 3: Implement TMDLs 

 Objective 4: Prevent habitat loss and support habitat restoration within riparian 
                                     buffers to preserve and improve regional biodiversity 

 Objective 5: Address data gaps for groundwater and tributary water quality 

 Objective 6: Protect and restore critical wildlife habitat and natural lands identified 
                                     by NJDEP, TPL, Rutgers University, Ocean County Natural Lands Trust and 
                                     others 

 Objective 7: Minimize health risks to recreational contact water users from pathogens 

 Objective 8: Improve soil health for biological, chemical and physical function; 
                                     implement demonstration projects on public and/or priority properties 

 Objective 9: Identify multiple sources of funding for Plan implementation 
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Table ES-2 
Goals and Objectives for the Metedeconk River Watershed Protection and Restoration 
Plan (cont’d) 

Goal 3: Support the health of the Barnegat Bay 
 Objective 1: Reduce nitrogen, phosphorus, pathogens and tss  
               Objective 2: Reduce stormwater runoff to the bay 
 Objective 3: Provide passive recreational access 
 Objective 4: Protect natural shoreline buffers and open space; implement buffer 
                                     setback 

Goal 4: Improve the water quality of watershed lakes 
 Objective 1: Reduce pathogen and phosphorus inputs 
 Objective 2: Address invasive plant species and sediment accumulation 

Goal 5: Promote education and outreach regarding watershed impacts 
from growth 
 Objective 1: Enlist involvement and support of all levels of government, specifically 
                                     municipal and/or county planning and zoning boards and environmental 
                                     commissions, stormwater coordinators, DPWs, etc., for sustained 
                                     effectiveness in managing watershed resources 
 Objective 2: Identify and encourage Low Impact Development standards appropriate 
                                     for the Metedeconk basin 
 Objective 3: Promote cooperation among the development community, such as board 
                                     of realtors, shore builders assoc., etc.,  involved in watershed 
                                     development 
 Objective 4: Promote cooperation among various regulatory agencies involved in 
                                      watershed resources and development 
 Objective 5: Support Smart Growth standards 
 Objective 6: Support open space planning and preservation 
 Objective 7: Work in concert with the Barnegat Bay Partnership and other 
                                     organizations involved in education and outreach to: (1) expand the 
                                     public’s understanding of the watershed; (2) encourage public 
                                     participation and support of improving watershed health; (3) promote 
                                     public involvement in restoration activities 
 Objective 8: Increase public understanding of the Metedeconk watershed and the 
                                     role the public plays in its health 
 Objective 9: Involve stakeholders in defining problems, objectives and solutions. 
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Watershed Characterization 
Baseflow is critical to the Metedeconk River watershed as it provides nearly 70% 
of the total annual flow and 100% of the flow to the Metedeconk River during 
dry periods. As a percentage of total flow, baseflow has declined steadily since 
1973. Although average annual discharge is generally stable (no trend in either 
direction), the baseflow component of average annual flow is declining. Since 
1990, average annual baseflow as a percentage of total flow is just below 68%, 
as compared to 71% for the period evaluated for the North Branch in the Phase 
I Report (1973 to 1989). Since 2000, average annual baseflow as a percentage of 
total flow within the North Branch is just under 67%. 

The decline in baseflow over the years is likely attributed to an increase in 
impervious cover, particularly since the annual total flow hasn’t changed much 
(e.g., runoff component of flow is higher). An analysis of the land use change 
since 1995 has determined that overall impervious cover has increased from 
12% in 1995/1997 to 15% in 2007. 

As new development increases, the amount of impervious cover increases. This 
increase in impervious cover can result in stream flow changes, in that more 
discharge will be in the form of runoff as opposed to baseflow. Impervious cover 
has been correlated with changes in stream quality. In general, watershed 
percent impervious cover between 10-25% is considered “impacted”; 25-60% is 
considered “non supporting” and >60% is considered urban drainage (Schueler, 
1995; CWP, 2003). Effects on the streams may include water quality issues as 
well as hydrologic impacts from increased impervious cover (channel stability, 
stream biodiversity).  

The Metedeconk River watershed is already the most developed watershed 
within the Barnegat Bay watershed, and there are concerns that continued 

development and water quality degradation may negatively impact the 
Barnegat Bay. The land use pattern of the watershed is roughly half open 

space, and half developed area. Overall, the watershed is 23% forest, 26% 
wetlands, 3% water, 3% agriculture, and the remaining 45% urban land use 
based on 2007 NJDEP land use data. Much of the forest and wetlands are in the 
headwater areas which is a major benefit to water quality within the watershed. 

In general, existing development increases downstream. The North Branch and 
South Branch Metedeconk River headwater sub-basins, NB1 and SB1 share a 
similar undeveloped makeup, containing extensive wetlands. Moving 
downstream, a marked jump in developed or urbanized area is seen in NB2 
while the percentage of developed area increases more gradually progressing 
downstream on the South Branch through sub-basins SB2 through SB5. 

Existing (2007) land use within the Metedeconk 
River watershed 
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However, sub-basins NB3 and NB4 do not follow the trend in development, as 
they drain tributary areas of the North Branch Metedeconk River which are not 
as densely developed. 

Significant development within the watershed is planned over the coming years 
to accommodate a growing population. More than 18% of the watershed is 
developable, based on non-urban land use (2007) and existing zoning. With 
implementation of the NJDEP Stormwater Rules, new development will have to 
abide by much more stringent standards for managing stormwater runoff than 
was required in the past, when much of the watershed was developed. 
Nevertheless, with new high-density development there is an opportunity to 
explore innovative LID techniques and enhanced treatment methods for 
stormwater runoff. 

Stream Visual Assessments 
Stream visual assessments are commonly used by water resource managers to 
evaluate basic stream health. They are field evaluations of individual stream 
reaches, where observations of a stream’s physical condition are documented 
and obvious problems are identified. Visual assessments can be incorporated 
into watershed planning projects to provide a better understanding of the issues  
affecting the watershed and more detailed information for restoration and 
protection activities. 

A total of eighty-three (83) stream visual assessments were conducted 
throughout the Metedeconk River watershed during spring 2010 to support the 
development of a watershed protection and restoration plan (Figure ES-2). The 
visual assessments were performed in accordance with a Visual Assessment 
Project Plan and assessment protocol approved by the New Jersey Department 
of Environmental Protection. 

A considerable amount of information was gathered during the visual 
assessments, including observations of the stream’s physical condition, water 
quality appearance, riparian area, habitat, nearby land use types, stormwater 
infrastructure, utility facilities, and pollution sources. Each reach was scored on 
a 1-10 scale based upon a series of visual assessment indicators and categorized 
as Excellent, Good, Fair or Poor. The data from the visual assessments were 
entered into a custom database to facilitate accessibility, review and analysis. 

Of the 83 visual assessments conducted, one (1) site ranked Excellent (1%), 
thirty-three (33) ranked Good (40%), thirty (30) ranked Fair (36%), and nineteen 
(19) ranked Poor (23%). The results show a relationship between degraded 
stream condition and more intense land development/alteration in the 
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 surrounding area. Smaller tributary streams were clearly more sensitive to local 
urbanization and stormwater inputs than the larger branches of the 
Metedeconk River. Some tributaries have undergone substantial streamflow 
changes, causing erosion and sedimentation problems and, in effect, making 
them part of the stormwater conveyance system. The assessment data suggests 
that natural riparian buffer and wetland areas have been beneficial in helping 
offset the impacts of urbanization on streams in many areas.  

Very few clearly identifiable sources of pollution were documented at the 
assessment sites, which indicate that nonpoint source pollution is the primary 
cause of existing water quality impairments. Utility facilities located along the 
streams were found to be well maintained, though litter and dumping is a 
common problem. Antiquated stormwater infrastructure exists throughout the 
watershed involving direct discharge outfalls and detention basins providing 
little to no treatment of stormwater runoff. 

Water Supply 
There are currently four primary water purveyors within the Metedeconk River 
watershed: Brick Township Municipal Utilities Authority, Lakewood Township 
Municipal Utilities Authority, Jackson Township Municipal Utilities Authority, 

Figure ES-2 Stream Visual Assessment sites. 
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and New Jersey American Water Company. All of these purveyors utilize 
groundwater for potable supply, although most of the BTMUA potable supply 
comes from the Metedeconk River. 

Within the watershed, there are 23 community supply wells that are screened 
within the Kirkwood-Cohansey aquifer system that are either within or 
immediately adjacent to the watershed. Pumpage from the Kirkwood-Cohansey 
aquifer system shows declines over recent years, largely due to less 
groundwater withdrawals by BTMUA. However, the wells are used as needed 
and they remain an important source of water for the utility. BTMUA also owns 
and operates an 860-million gallon reservoir located on the border of Brick and 
Wall Townships as well as an aquifer storage and recovery (ASR) well.  

Agricultural water use is not well documented. Only three farms within the 
watershed are registered with NJDEP and just one uses groundwater. There are 
more than 400 agricultural parcels within the watershed. As NJDEP requires 
registration for users which withdraw more than 100,000 gallons per day or 70 
gpm, it appears that many of the users pump less than this amount. The 
cumulative withdrawal may be significant and should be further evaluated. 

A reduction in shallow groundwater pumping over recent years should, in 
theory, result in higher baseflow to the Metedeconk and its tributaries. 
However, baseflow continues to decline despite the reduced groundwater 
pumpage, potentially due to increases in impervious cover. 

One of the goals of this Plan is to provide a sustainable potable water source 
while maintaining natural flow regimes. More than 150,000 people live within 
the Metedeconk River watershed and receive drinking water from either 
groundwater or surface water. Water supply is a concern for the Metedeconk 
watershed. The New Jersey Statewide Water Supply Plan projects significant 
water supply deficits for the Metedeconk watershed based upon population 
growth and build-out projections. Options offered in the Water Supply Plan 
(1996) to help alleviate these concerns include managing the use of surface and 
groundwater water supplies to maximize availability (conjunctive use), 
aggressive water conservation programs, development of reservoir storage, and 
development of aquifer storage and recovery (ASR) well facilities to store water 
underground during low demand periods for later recovery during high demand 
periods. Since the 1996 Water Supply Plan was released, several water 
purveyors in the watershed have developed ASR facilities, and the Brick 
Township Municipal Utilities Authority completed construction of the 860 
million gallon Brick Reservoir in 2004. The NJDEP is currently working on an 
updated statewide water supply plan. 

Average annual pumpage from the 
Kirkwood-Cohansey aquifer system: 

2003-2009. 
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Much of the water use in the watershed is depletive in nature, as wastewater is 
collected, treated and discharged to the Atlantic Ocean. During summer 2010, 
numerous water utilities in the region, including BTMUA, experienced record 
water demands, and a statewide drought watch was issued by NJDEP. Water 
conservation programs are recommended. Future water supply needs of 
Lakewood Township will be significant and a water supply plan for its build-out 
has not yet been developed. 

Significant water quality issues are summarized below, as part of a description 
of how this Plan includes the USEPA’s nine watershed plan components. 

USEPA Watershed Plan Components 
This plan has been developed using guidance published in the USEPA’s Handbook 
for Developing Watershed Plans to Restore and Protect Our Waters (USEPA, 2005) 
and can be utilized by municipalities and other stakeholders as a reference to 
identify impairments to the watershed, develop mitigation and protection 
measures, and help guide future policy. As such, this plan includes the USEPA’s nine 
minimum components of watershed plans. 

Component A:  Identify causes and sources or groups of sources that need to 
be controlled to achieve load reductions and prioritized ranking of sources on 
subwatershed and site-specific perspective. 

The Metedeconk River Watershed is currently listed on the New Jersey 2010 
303(d) list of water quality limited waters for one or more of the following 
parameters: dissolved oxygen, temperature, TSS, phosphorus, arsenic, and 
mercury. In addition, the pesticides DDD, DDE and DDT are listed as 
impairments within NB1 and polychlorinated byphenyls (PCBs) are listed as 
impairment in SB3. More imperatively, multiple Total Maximum Daily Loads 
(TMDLs) have been established by NJDEP to address pathogen and phosphorus 
impairments for which stormwater is the primary source of the impairments. 

Nutrients and pathogens are the pollutants of greatest concern in the 
Metedeconk River Watershed. There are several anthropogenic sources of 
nutrients to the river, and the most prominent are stormwater runoff of 
fertilized residential and commercial landscapes, groundwater discharge which 
receives nitrogen and phosphorus loading from septic systems in unsewered 
areas, and fertilization and other activities from agricultural land uses. Nitrogen 
and phosphorus are understood to be the limiting nutrients for eutrophication 
of the Barnegat Bay estuary and the freshwater streams of the Metedeconk 
River watershed, respectively. The recently passed Statewide Fertilizer Law 
should reduce nitrogen and phosphorus loads within the watershed over time. 
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Elevated concentrations of pathogens threaten the recreational usage of the 
watershed streams and lakes and the consumption of shellfish from the estuary. 
Pathogen concentrations, as indicated by fecal coliform, enterococci and 
Escherichia coli (E. coli) counts are consistently elevated throughout the 
watershed, enough to warrant multiple TMDLs. 

The only confirmed source of pathogens in the Metedeconk watershed is geese. 
Various livestock operations exist in the watershed such as horse farms and 
pasturelands, some with close proximity to streams. Cattle access to streams 
does not appear to be an issue in the watershed as no known occurrences have 
been reported. However runoff from these farms has high potential to 
contribute pathogen loading to the streams. Additionally, the application of 
manure to croplands should be identified and characterized to address this 
potential source. 

Total suspended solids (TSS), although only causing a documented impairment 
in one sub-basin, is a surrogate for other pollutants since it carries nutrients, 
pathogens, metals and other pollutants with it. Other water quality parameters, 
such as pH, temperature, BOD, dissolved oxygen, and VOCs indicate generally 
normal conditions, although impairments for temperature and dissolved oxygen 
are included in the New Jersey Integrated Water Quality Monitoring and 
Assessment Report.  

Dissolved oxygen has violated the NJ Surface Water Quality Standards (SWQS) 
on a number of occasions on both the North and South Branch in which several 
samples have shown levels below 4 mg/L. Interestingly, the most undeveloped 
sub-basin, NB1, has the most impairments identified on the 303(d) list and is the 
only sub-basin that the phosphorus TMDL is applicable (potentially due to 
wetlands and heavy fertilization from surrounding low density residential and 
agricultural land uses). 

Arsenic is in violation of SWQS at most locations but not drinking water 
standards. The lowest SWQS for arsenic for FW2 waters is 0.017 ug/L (for 
human health); although the New Jersey drinking water standard for arsenic is 5 
ug/L. Available data from the USGS in 2006 indicate that total arsenic 
concentrations are between 0.3 and 0.52 ug/L within the North Branch 
(01408100 North Branch Metedeconk River at Lakewood NJ) and 0.25 to 0.57 
ug/L within the South Branch (01408152 SB Metedeconk River near Laurelton 
NJ) which is generally consistent with concentrations recorded by BTMUA. The 
cause of the arsenic in the Metedeconk could be from both natural and 
anthropogenic sources.  
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Lead and turbidity have been added to several of the subwatersheds based on 
the draft 2012 303(d) list of water quality limited waters. Note that dissolved 
oxygen has been de-listed from all subwatersheds on the draft 2012 303(d) list. 
Also, arsenic has been de-listed as an impairment from several watersheds as 
well. 

Component A is more thoroughly addressed in Section 3.2. A more detailed list of 
pollutants of concern by subbasin and their sources can be found in Table 3-13. 

Component B:  Estimates of pollutant load reductions on a HUC14 basis. 
Management practices will be selected. 

Loading estimates were calculated for the Metedeconk River watershed for 
total nitrogen, total phosphorus and total suspended solids using NJDEP unit 
area loads. This approach was also used for the development of the total 
phosphorus TMDL in NB1. 

Nitrogen loading from the Metedeconk River accounts for more than 21% of the 
total nitrogen load to the Barnegat Bay-Little Egg Harbor Estuary (Weiben and 
Baker, 2009).Watershed nitrogen loads were analyzed on a total annual load 
and an annual load per acre basis. The annual load of nitrogen to the 
Metedeconk is approximately 364,000 lbs (165,107 kg). The largest percent is 
from sub-basin NB2, which contributes an annual load of 59,300 lbs, which is 16 
percent of the total load. NB2 is the largest sub-basin; however, it ranks fourth 
in the nitrogen load per acre at 8.54 lbs per acre. It is above the watershed wide 
average of 7.27 lbs per acre. Sub-basin NB5 contributes the most nitrogen per 
acre with an annual load per acre of 9.65 lbs. NB5 is a highly impervious sub-
basin. The predominant land use in sub-basin NB5 is medium density 
residential.  

The USGS estimates nitrogen load to Barnegat Bay from the Metedeconk River 
is 86,000 kg/yr based on flow and concentration data within the river (189,597 
lb/yr; Weiben and Baker, 2009). This would indicate that approximately 48% of 
the surface nitrogen load as calculated by the Unit Area Load analysis is lost 
through denitrification and vegetative uptake. 

Watershed phosphorus loads were analyzed on a total annual load and an 
annual load per acre basis. The annual load of phosphorus to the Metedeconk is 
approximately 31,000 lbs. The largest percent is from sub-basin NB2, which 
contributes an annual load of 5,400 lbs, which is 17 percent of the total load. 

Total phosphorus load was calculated as 1,686 lb TP/year in NB1. The TMDL 
calculated total phosphorus load is approximately 1,572 lb TP/year. However, 

Unit area loads for total phosphorus (TP), 
total nitrogen (TN) and total suspended 

solids (TSS; from NJDEP BMP Manual). 
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Nitrogen Phosphorus TSS
NB1 5,358 1,067 158,844
NB2 25,199 4,339 446,157
NB3 12,093 2,083 217,045
NB4 5,858 1,091 144,841
NB5 21,258 3,567 341,680
SB1 1,979 398 62,894
SB2 4,730 861 103,529
SB3 11,072 1,981 222,902
SB4 17,953 3,040 299,261
SB5 12,220 2,025 187,754
CNFL1 21,116 3,496 318,951

HUC
Load Reduction (lb/yr)

1995/1997 land use/land cover was used for that analysis. The small increase in 
phosphorus load in that watershed can be attributed to the increase in 
development that has occurred since 1995/1997. 

Due to the amount of development within CFL1, this sub-basin has the second 
highest nutrient (N, P) load within the Metedeconk River watershed. This sub-
basin discharges directly to the Barnegat Bay, making nitrogen loading a 
significant concern. 

Total suspended solids (TSS) loading was calculated throughout the watershed 
using the TSS unit area loads in the NJ BMP Manual. However, besides these 
land use based loads, another source of TSS is the stream banks. As higher flows 
move through the river and streams, easily erodible banks can contribute 
significant TSS to the water column. In addition, utilizing unit area loads does 
not account for soil erodibility.  

Fecal coliform loading was calculated for the Metedeconk River fecal coliform 
TMDL. All HUC14 subwatersheds besides SB1 and CFL1 were included in the 
TMDL. 

In order to reduce pollutant loads, the volume of stormwater reaching stream 
system must be reduced, particularly for smaller, more frequent storms such as 
the stormwater quality design storm of 1.25-inches of rainfall over two hours. 

Runoff volume is best treated through infiltration BMPs which reduce the 
volume reaching the stream and improve groundwater recharge. These are 
particularly effective in the sandy soils of the watershed and where depth to the 
water table is sufficient to allow for infiltration of the collected stormwater. 
When infiltration capacity has been maximized, extended detention type BMPs, 
including variations of dry ponds, wet ponds, and wetlands, provide runoff 
volume control. These BMPs attenuate not just peak flows, but also regulate the 
magnitude and timing of flows reaching the stream channel, and provide water 
quality treatment. 

Target load reductions have been calculated for each sub-basin with regard to 
nitrogen, phosphorus and total suspended solids. For pathogens, load 
reductions from the fecal coliform TMDLs were utilized which call for between 
90-99% reductions. The highest target load reduction for nutrients and TSS are 
within NB2.  

To achieve the required load reductions, antiquated stormwater infrastructure 
should be retrofit with management strategies that provide treatment of the 
stormwater prior to discharge to the stream. One of the priority strategies is 
private property BMPs, such as rain gardens and rain barrels, which will reduce 

Solids along Pine Street in Lakewood 
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the amount of runoff that is generated from each parcel and can be retrofitted 
into any pre-existing development. Private property BMPs along with urban 
green stormwater infrastructure (infiltration tree trenches, etc.) are critical in 
areas that have direct discharge outfalls with little or no room to retrofit a larger 
BMP to treat all of the stormwater that discharges from that outfall. Controlling 
the stormwater at the source through private property BMPs and other 
stormwater infrastructure throughout a development will be critical in limiting 
the amount of stormwater that reaches the outfall. 

Calculations of pollutant loads and required reductions are more thoroughly in 
Sections 3.4 and 4.2, respectively. 

Component C:  The plan should describe the management measures that need 
to be implemented to achieve the load reductions estimated under element b, 
as well as to achieve any additional pollution prevention goals called out in 
the watershed plan (e.g., habitat conservation and protection). 

A number of management strategies have been identified in the Task 5 
Memorandum, Management Strategies, but are also summarized in Section 4 as 
well as in Appendix C. General management strategies by subbasin are listed and 
prioritized in Table 5-2 and a list of individual projects, as identified by the 
stakeholders within the watershed, are included in Table 5-3. Implementation of 
the various management strategies is described in Section 5. 

The existing TMDLs need to be implemented. Management strategies that are 
recommended to achieve the pathogen and phosphorus TMDLs (as specified by 
the TMDLs) include agricultural BMPs, urban stormwater BMPs and retrofits, 
geese management plans, enforcement of existing pet waste ordinances, 
riparian buffer restoration, the identification and elimination of sewage 
conveyance facilities failures, and addressing inadequate on-site sewage 
disposal. Enforcement of the recently passed Statewide Fertilizer Law should 
significantly reduce phosphorus loading to the watershed. 

To address the loadings of sediment, nutrients, and pathogens from impervious 
areas and restore watershed hydrology, six primary strategies are 
recommended. These strategies are aimed at working with and retrofitting 
existing failing structures to the fullest extent possible and meet the primary 
objectives of the stakeholders (namely water quality improvement and the 
promotion of infiltration to restore the baseflow component of the river). The 
application of each depends on various factors including density of 
development, available open space, ownership, presence of existing stormwater 
basins, and proximity to streams: 
 

1. Retrofit existing stormwater detention basins; 

Infiltration Basin (from NJ BMP Manual) 
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2. Install structural BMP at existing direct outfalls; 
3. Source control and flow path BMPs; 
4. Resource conservation and protection; 
5. Development of ordinances to require LID development techniques on 

all new and redevelopment within the watershed; and 
6. Education and outreach. 

 
A number of site specific projects have been identified by the project team and 
the stakeholders within the watershed. These projects, and each of the sub-
basins, have been prioritized so that a list of projects is readily available for 
implementation as funds become available. The highest priority is given to the 
TMDLs, as they have yet to be implemented. 

Conceptual-level designs have been developed for five high priority 
implementation projects.  The projects include the retrofit of basins, direct 
outfalls, and impervious areas (e.g. roads and parking lots) with stormwater 
Best Management Practices (BMPs) to increase groundwater recharge, reduce 
runoff and nonpoint source pollution, and improve water quality.  These 
demonstration projects address the most common watershed problems and are 
intended to serve as models that can be replicated in other areas throughout 
the Metedeconk basin. 

Water supply within the Metedeconk River watershed is a concern. Significant 
development is planned within the watershed in the coming years, particularly 
in Lakewood Township. A water supply plan for the build-out of each 
municipality should be developed so that potential impacts can be quantified. In 
addition, water conservation programs should be identified and implemented to 
help offset peak demands. These conservation programs can be in the form of 
rate structures (which can also be used to fund watershed programs), odd/even 
irrigation days, promotion of low maintenance/drought tolerant landscaping 
and the development of an education and outreach program. Water re-use 
projects can also be evaluated.  

The baseflow component of the total flow within the Metedeconk River has 
been declining over the past few decades. Total flow, however, has remained 
fairly constant, indicating that the runoff component of flow has increased, 
primarily due to an increase in impervious cover and a lack of infiltration-type 
BMPs. Antiquated stormwater infrastructure should be retrofitted where 
possible to allow for infiltration type BMPs. Uniform design standards should be 
developed for stormwater BMPs within the watershed. 

In order to refine basin retrofit prioritization, a watershed-wide stormwater 
basin survey, expanding upon the existing Stormwater Management and 
Planning Tool (SWMPT), should be established. Priorities for retrofit should be 
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given to basins on public land, those that have already been identified as 
restoration candidates in SWMPT and/or those which support TMDL 
implementation. 

The long term maintenance responsibility of each basin should ultimately be 
clarified as should funding mechanisms to provide the necessary inspections 
and maintenance. In order to help ensure that basins and other stormwater 
infrastructure is maintained, a unified, legally defensible basin maintenance 
ordinance should be developed. A standard maintenance costing analysis should 
be undertaken to determine the actual costs and insure that there will be 
adequate funds to properly maintain the systems over the long term. 
Stormwater infrastructure information should be uploaded to a unified 
database where maintenance of the basins can be tracked.  

Drainage areas to direct discharge outfalls should be determined and those 
having the largest drainage areas should be prioritized. The outfalls should be 
retrofitted with infiltration type BMPs to the fullest extent practical, but where 
space limitations occur, upstream pre-treatment strategies such as green 
stormwater infrastructure and private property BMPs should be utilized to the 
fullest extent practical. Many of the smaller infiltration type BMPs such as rain 
gardens and pervious pavement can be implemented in areas with larger 
amounts of impervious cover, such as commercial shopping centers and 
industrial complexes. 

Although NJDEP’s Stormwater Rules will help alleviate future impacts from 
additional development, Metedeconk watershed-specific low impact 
development (LID) standards should be developed to enhance protection of the 
watershed. The standards should be implemented through LID ordinances 
adopted at the local level and applied to new and re-development. Lakewood 
Township will be the focus of much development over the next 20 years, and 
green infrastructure/LID demonstration projects as well as urban watershed 
education projects will be beneficial. As per the date of this Plan, a Stormwater 
Management Plan and stormwater control ordinance has not been adopted in 
Jackson Township. This presents a good opportunity to include more 
progressive LID techniques into the management plan and ordinance.  

In order for the flow characteristics of the Metedeconk River to be monitored 
for both the North and South Branches, both existing USGS stream gages should 
continue to be funded so they remain operational. 

Although high density septic systems are not common throughout most of the 
watershed, there are a few areas where sanitary sewer should be extended. 
These areas include: 
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• Areas of Lakewood Township in the southwest portion of the watershed 
(currently outside approved sewer service area, but additional 
development is being approved); 

• Route 88 corridor in Lakewood Township; 

• Residential areas around Lake Enno in Jackson Township; and 

• Freewood Acres section of Howell Township. 

Agricultural land uses have been identified as potential sources to pollutant 
loads to the Metedeconk River. BMPs should be implemented at stream-side 
agricultural operations where appropriate/feasible. 

Resource conservation and protection was identified as the most effective 
management strategy for meeting the objectives of this Plan. A number of 
properties have been identified by the Trust for Public Land for protection and 
restoration. These parcels, as well as riparian areas identified by Rutgers 
University, should be targeted for acquisition and/or restoration. 

As the Metedeconk River watershed provides the second largest contribution of 
freshwater to the Barnegat Bay estuary and is also the most developed sub-
watershed within the Barnegat Bay watershed, problems in the Metedeconk 
watershed will carry into the Barnegat Bay estuary. Conversely, improvements 
made within the Metedeconk watershed will also carry over to help improve the 
Barnegat Bay estuary. 

Several outfalls have been identified along the shoreline of the estuarine 
portion of the Metedeconk River within CFL1. The drainage areas to these 
outfalls should be determined and BMPs prioritized so that stormwater loading 
to the bay is minimized. Projects may involve the implementation of BMPs at or 
near the outfall, or more widespread implementation of decentralized private 
property BMPs to reduce runoff at the source. These management strategies 
should be targeted to reduce nitrogen loading to the fullest extent practical. 

The existing surface water quality standard for floatables is violated at a number 
of sites throughout the watershed. There are many catch basin inlets which 
have not been retrofitted to reduce floatables and other trash from entering the 
inlet and ultimately the streams. All catch basins should be retrofit, with a 
priority placed on those located along major roads and highways or otherwise 
known to be problematic (e.g. Route 9, sites identified in the stream visual 
assessments). 

Water quality of the watershed lakes should be improved through the 
implementation of lake TMDLs and BMPs to reduce sediment and other 

Route 88 
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pollutant loads to the lakes. Lake management activities such as dredging and 
lake lowering for nuisance aquatic plant control should continue. In some cases, 
more comprehensive lake restoration efforts are needed. The presence of 
Hydrilla, a recently identified and particularly noxious invasive aquatic plant, 
should be further evaluated to determine its extent within the watershed. 

Component D:  Sources of technical and financial assistance with overview of 
programs available. 

Without funds, this Plan will not be able to be effectively implemented. Funding 
sources should be fully evaluated. Grant funding should be sought, but 
feasibility studies should also be conducted to evaluate other potential funding 
strategies, such as source water protection fees from water purveyors or the 
establishment and implementation of a stormwater utility. Shared service 
opportunities should also be evaluated in order to offset maintenance costs.  

A fiscal analysis containing a description of funding sources and various 
programs is contained within Section 5.4. General cost estimates for various 
management strategies are included in Appendix C. 

Component E:  The plan should include an information and education (I/E) 
component that identifies the education and outreach activities or actions that 
will be used to implement the plan. These I/E activities may support the 
adoption and long-term operation and maintenance of management practices 
and support stakeholder involvement efforts. 

Education and outreach is critical to the success of this Plan and the restoration 
and protection of the Metedeconk River watershed. A comprehensive education 
and outreach program was created as a key component of the Metedeconk 
River Watershed Protection & Restoration Plan. The program identifies target 
audiences and outreach actions. For example, targeted outreach to municipal 
planning and zoning boards about the importance of stormwater management 
and BMPs was identified as a concern during the planning process. Such 
outreach would lead to better informed decision making about future 
developments. 

A full education and outreach program is included as Appendix E. 

Component F: You should include a schedule for implementing the 
management measures outlined in your watershed plan. The schedule should 
reflect the milestones you develop in Component G 

 A schedule for Plan implementation is included as Figure ES-3. This schedule 
depicts activities over a period of greater than 10 years. Short term measures 
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are included, some of which can be implemented immediately. Many of the mid 
and long-term measures will be dependent on funding. Full implementation of 
the Plan may take much longer than 10 years, depending on the rate at which 
funds can be obtained. 

A schedule of activities can be found in Section 5.5. 

Component G:  Develop interim, measurable milestones to measure progress 
in implementing the management measures for your watershed plan. 

Although BTMUA has spear-headed this watershed protection and restoration 
plan, implementation of the Plan will require a commitment from all 
stakeholders within the watershed. The Stakeholder Advisory Committee and 
Steering Committee that guided the development of this Plan has been 
invaluable. In order for the implementation of this Plan to consistently move 
forward, it is recommended that a Metedeconk River Watershed Committee be 
established to oversee the implementation of the Plan and make 
recommendations on projects to be prioritized and funded in the coming years.  

The existing committees serve as an excellent starting point for the 
implementation committee. It is anticipated that this committee would have 
quarterly to semi-annual meetings to discuss the implementation of the Plan, 
identify projects, and prioritize land parcels that should be acquired through 
discussions/collaboration with existing open space preservation programs. A 
second committee should be established to focus on education and outreach.  

The effectiveness of plan implementation should be continually monitored to 
assess progress in the restoration and protection of the Metedeconk River 
watershed.  

Implementation matrices have been developed for each Watershed Plan Goal 
which can be used by the Watershed Committee to monitor plan 
implementation and track milestones.  

Component H:  As projects are implemented in the watershed, you will need 
water quality benchmarks to track progress; and 

Component I:  Monitoring program 

The overarching water quality objective of the plan is to achieve in-stream water 
quality improvements.  New Jersey’s Surface Water Quality Standards (N.J.A.C. 
7:9b) and the impairment status of the waterways in the Metedeconk basin will be 
used as the water quality benchmarks to track progress towards meeting the plan’s 
water quality objectives.  A number of recommended monitoring metrics and a 
monitoring program are summarized in Section 5.3. These metrics include in-situ 
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(temperature, dissolved oxygen, pH, specific conductance), discrete (total 
phosphorus, total nitrogen, TSS, fecal coliform and E.Coli), hydrology (water 
demand, stream flow) and biological metrics (macroinvertebrate surveys). 
Existing quarterly water quality monitoring along the main stems should 
continue.  

Water quality data along the tributaries is somewhat sparse and a baseline 
water quality database should be developed for representative tributaries in the 
watershed. Water quality samples should be collected along the tributaries 
upstream of the confluence between the tributary and the main stem. At a 
minimum, samples should be collected quarterly and evaluated for the 
following set of parameters: 

• Field parameters (pH, temperature, specific conductance/tds); 

• Dissolved oxygen; 

• Nitrogen (nitrate/nitrite as nitrogen, ammonia, TKN); 

• Phosphorus; 

• Total suspended solids; and 

• Pathogens (total coliform, fecal coliform, E. Coli). 

The stream visual assessments conducted as part of this Plan were very 
effective and extremely useful to help understand many of the problems 
throughout the watershed. Additional stream visual assessments should be 
conducted at the rate of 10 per year. In addition, all SVA sites should be re-
inspected on a 5 year basis to compare conditions. Full SVAs may not be 
necessary, but at a minimum a photographic database should be maintained. 
Inspections should occur during the late autumn or early winter periods so that 
vegetative growth is minimized and visibility of stream conditions is adequate. 

Monitoring data and stream visual assessment results should be readily 
accessible to the NJDEP and watershed stakeholders.  The NJDEP’s Water 
Quality Data Exchange would be the most appropriate means of sharing this 
information. 

 

 

 



Figure ES-3
Proposed Implementation Schedule
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Short Term Measures

Establish Metedeconk River Watershed Committee
Initiate Education and Outreach Program

Establish Education/Outreach Subcommittee
Expand WQ Monitoring Plan to establish baseline water quality for tributaries

Develop LID Ordinances for Each Township
Initiate 10 Additional Visual Assessments

Develop watershed wide stormwater basin survey and tracking database
Initiate at least 1 community goose management program (and monitor)

Construct BMP at project site (Phase II)
Identify all critical stormwater projects

Retrofit catch basins
Complete full design of at least 3 primary projects (other than Phase II project)

Develop water conservation programs
Identify all stream-side agricultural operations

Consuct a feasibility study for a stormwater utility authority

Mid-Term Measures
Continue Eduaction and Outreach Programs

Review Previous Visual Assessments
Conduct 10 Additional Visual Assessments

Update critical stormwater project list
Meet SWQS for phosphorus in NB1 (satisfy TMDL)

Complete design of at least 10 projects within the watershed
Expand geese management to all critical sites

Stabilize sediment loading areas in NB4
Construct at least 5 projects within watershed

Continue catch basin retrofit

Long-Term Measures
Continue Eduaction and Outreach Programs

Review Previous Visual Assessments
Conduct 10 Additional Visual Assessments

Expand geese management to all critical sites
Achieve TMDLs for fecal coliform

Eliminate water quality impairment for TSS in Muddy Ford Brook
Reduce nitrogen loading by at least 50% to Barnegat Bay

Complete design for all critical projects in watershed
Complete construction of at least half of the critical projects in watershed

Update Watershed Management Plan
Complete catch basin retrofits

Beyond 10 yearsYear 1 Year 2 Year 3 Year 4 Year 5 Year 6Schedule Year 7 Year 8 Year 9 Year 10
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Section 1 
Introduction 
 
The Metedeconk River watershed encompasses approximately ninety square 
miles in southern Monmouth and northern Ocean Counties. The freshwater 
area of the watershed consists of nearly seventy eight square miles and includes 
seven municipalities within its boundary. Almost the entire freshwater portion 
of the watershed is included within five municipalities, namely Brick, Freehold, 
Howell, Jackson and Lakewood Townships. Millstone and Wall Townships make 
up less than 1% of the watershed area. 

The Metedeconk River is an important resource to potable water supply as well 
as to the Barnegat Bay Estuary. It is the primary water supply source of the Brick 
Township Municipal Utilities Authority (BTMUA) which serves more than 
100,000 residents within Brick Township, the Ramtown section of Howell 
Township, Point Pleasant Borough and Point Pleasant Beach Borough. The 
Metedeconk River provides the second highest discharge of fresh water to the 
Barnegat Bay Estuary, second only to Toms River. It is considered by NJDEP as a 
waterway with “exceptional water supply significance” and as such was 
designated a Category One (C1) waterway in 2004. As a C1 waterway, it is 
protected from any measureable degradation in water quality (Surface Water 
Quality Standards rules at N.J.A.C. 7:9B).  

As the Metedeconk River is a vital resource for drinking water supply and the 
ecological health of Barnegat Bay Estuary, numerous studies of the Metedeconk 
River watershed have been carried out over the past 15 years. These studies 
have characterized the water quality of the watershed as “good” and indicate 
that the watershed’s wetlands and coarse, sandy sediments as well as the 
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largely intact riparian areas have helped offset the impacts of increased 
development, but note that continued development and increases in 
impervious cover could overwhelm this buffering capability. In addition, these 
studies have identified that water quality issues within the river are primarily 
due to impacts from stormwater runoff.  

Much progress has been made by the municipalities in managing stormwater 
within the watershed since the early watershed studies. In 2004, new 
stormwater regulations were adopted in New Jersey that specifically address 
water quality issues associated with stormwater. One set of regulations are the 
Phase II New Jersey Pollutant Discharge Elimination System (NJPDES) 
Stormwater Regulation Program Rules (N.J.A.C. 7:14a), which established 
Statewide Basic Requirements (SBRs) that were to be implemented in an effort 
to reduce nonpoint source pollutant loads in stormwater. These apply to all 
municipalities that have municipal separate storm sewer systems (MS4s), as 
well as to public complexes (universities, etc.) and highway agencies. The 
municipalities are grouped by population into Tier A (larger and more densely 
populated) and Tier B municipalities. All of the Metedeconk River watershed 
municipalities fall into the Tier A category and must establish a stormwater 
pollution prevention plan as well as comply with the SBRs. 

The Stormwater Management Rules (N.J.A.C. 7:8) were a second set of 
regulations adopted alongside the NJPDES stormwater rules. These rules require 
municipal stormwater management plans and ordinances and establish 
stormwater design standards for new development, including compliance with 
Category One riparian buffers. Procedures for implementing stormwater 
management plans under the Municipal Land Use Law are also included in the 
Stormwater Management Rules. 

An important element of the Stormwater Management Rules is that all major 
development must meet a groundwater recharge requirement by either 
maintaining 100% of the average annual preconstruction groundwater recharge 
volume for the entire site, or infiltrating the increase in the stormwater runoff 
volume from pre-construction to post-construction of the two-year storm. As 
the runoff component of total flow in the Metedeconk River has been increasing 
over the years (attributed to increasing impervious cover), this rule will help 
stabilize this trend and prevent additional loss of baseflow from new residential 
development.  

The Stormwater Management Rules also require a 300 foot riparian buffer area 
(special water resource area) around Category One (C1) waterways. This buffer 
was established in an effort to protect the water quality, aesthetic value, 
exceptional ecological significance, exceptional water supply significance, and 
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exceptional fisheries significance of the Category One water. The 300 foot buffer 
rule was motivated in part to protect the wildlife habitat that is characteristic of 
the high quality and sensitivity of a Category One waterway. It also provides a 
factor of safety to ensure the future water quality of the water supply. Only in 
rare instances is any disturbance within the C1 buffer area permitted. Since the 
Metedeconk River has been designated a C1 waterway, it is afforded this 
greater level of protection.  

Despite the progress that has been made, stormwater remains a significant 
issue and continues to impact the Metedeconk River as well as the Barnegat Bay 
(approximately 71% of non-point source pollution in the bay is attributed to 
stormwater according to the Barnegat Bay 2020 Report). Much of the existing 
stormwater infrastructure and development within the Metedeconk River 
watershed pre-dates stormwater regulations and antiquated infrastructure with 
outfalls directly discharging stormwater to streams is common throughout. 
Maintenance of both existing and newly installed stormwater infrastructure 
remains a concern moving forward.  

The percent of impervious cover within the watershed continues to increase, 
from 12% in 1995 to 15% in 2007, using the project area HUC14s (freshwater 
portion of the watershed). Since 1995, most of the development has occurred in 
Jackson, Howell and Lakewood Townships. The highest intensity of development 
is found in Lakewood, accounting for the largest relative increase in high density 
residential, commercial and industrial land uses. Lakewood is also projected to 
be the largest growing municipality within the watershed by far, in which 26,000 
new residential units are projected within the next twenty years (T&M 
Associates, 2009). Any potential impacts to the Metedeconk River will need to 
be properly managed if the goals and objectives of this plan are to be met.  

Impacts resulting from stormwater are beginning to be evident in water quality 
and stream flow characteristics. Increasing trends in stream conductance, total 
dissolved solids (TDS) and other water quality indicators are present as well as 
an increasing trend in the runoff component of total flow. Impacts are also 
being visually observed as nearly 60% of 83 sites visited as part of a Stream 
Visual Assessment (SVA) classified as either fair (36%) or poor (23%). 

Though the overall surface water quality is good with respect to drinking water 
maximum contaminant levels (MCLs), nitrogen has been increasing over the 
years and concentrations exceeding 1.5 mg/L have been detected at the BTMUA 
intake. Increases in nitrogen are also observed moving downstream throughout 
the watershed as additional development contributes to the cumulative 
nitrogen load to the river. While nitrogen concentrations are well below 
drinking water standards (MCL is 10 mg/L for nitrate as N, which is also the 

Specific conductance data at BTMUA 
intake showing an increasing trend. 

Nitrate (as nitrogen) concentrations 
measured at BTMUA intake over time. 

Minimum Required Width for a Riparian 
Buffer and the Associated Function  
(from: United States Department of 

Agriculture Forest Service 2003) 
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surface water quality standard for FW2 waters), concentrations are excessive 
with regard to the Barnegat Bay because nitrogen is the main limiting nutrient 
for primary production (e.g., algae growth). It has been noted in previous 
studies that eutrophication in the bay is worse near the Metedeconk River than 
in the southern, less developed portions of the Barnegat Bay watershed (TPL, 
2008). The Toms River and Metedeconk River basins account for more than 60 
percent of the nitrogen load to the estuary from surface water runoff (Wieben 
and Baker, 2009). 

Total Maximum Daily Loads (TMDLs) have been developed for the watershed for 
fecal coliform, phosphorous, pathogens and total coliform. A TMDL for mercury 
in fish tissue also exists, although the cause of the impairment is air deposition 
and the source is likely outside of the watershed. Stormwater has been 
identified as the primary mechanism for pollutant loading within the TMDLs. In 
addition, there are several parameters listed on the New Jersey 2010 303(d) List 
of Water Quality Limited Waters (as well as the draft 2012 303(d) List) which 
need to be addressed. 

Recently, the New Jersey Fertilizer Law (A2290) was passed which limits the 
duration and locations of fertilizer application, as well as the amount of nitrogen 
within the fertilizer. Also, fertilizers containing phosphorus can only be applied 
during very specific instances and may not be applied routinely. As 
approximately 29% of excess nutrient loading to Barnegat Bay is due to organic 
nitrogen in residential and commercial fertilizer (TPL, 2008), this bill will help 
reduce the nitrogen and phosphorus loading to the Metedeconk River and the 
Barnegat Bay. 

The Metedeconk River watershed is already the most developed watershed 
within the Barnegat Bay watershed, and there are concerns that continued 
development and water quality degradation may negatively impact the 
Barnegat Bay. Significant development within the watershed is planned over the 
coming years to accommodate a growing population. More than 18% of the 
watershed is developable, based on non-urban land use (2007) and existing 
zoning. With the understanding that further growth will occur in the watershed, 
this plan can serve as a guide for protecting the water quality and quantity in 
the Metedeconk River. It is essential that both new development and 
redevelopment utilize low impact development (LID) standards to the fullest 
extent practical, and modification of existing municipal ordinances would be the 
most effective means of ensuring this occurs. 

In addition to stormwater and water quality concerns, there are several water 
supply-related concerns for the Metedeconk River watershed. The most recent 
New Jersey Statewide Water Supply Plan (August 1996) projects significant 

84-inch outfall discharging to the North 
Branch Metedeconk River at BTMUA 

sampling site NF14 in Lakewood 
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water supply deficits for the area through 2040. Among the water supply 
challenges described in the plan are high peak water demands during the 
summer months, periodic droughts, stream baseflow depletion from shallow 
groundwater withdrawals, vulnerability of shallow aquifers to contamination 
due to the permeable soils, localized salt water intrusion in the Point Pleasant 
area, and the large-scale depletive water use from regional wastewater 
treatment discharges to the Atlantic Ocean. All of these concerns are relevant to 
the Metedeconk River watershed. Further, the watershed falls entirely within 
Water Supply Critical Area #1, where confined aquifers have been depleted and 
their availability for water supply is severely limited. 

Options offered in the New Jersey Statewide Water Supply Plan to help alleviate 
these concerns include managing the use of surface and groundwater water 
supplies to maximize availability (conjunctive use), aggressive water 
conservation programs, development of reservoir storage, and development of 
aquifer storage and recovery (ASR) well facilities to store water underground 
during low demand periods for later recovery during high demand periods. 
Since the 1996 Water Supply Plan was released, several water purveyors in the 
watershed have developed ASR facilities. The BTMUA completed construction of 
the 860 million gallon Brick Reservoir in 2004 to provide storage capacity. The 
NJDEP is currently working on an updated statewide water supply plan. 

Many of the shallow water supply wells that are located within the Metedeconk 
River watershed have been used less consistently in recent years, particularly 
those owned by the BTMUA. Although total flow of the Metedeconk River has 
remained stable over the years, the baseflow component of total flow is 
declining (runoff is increasing). Because shallow groundwater withdrawals have 
been reduced, this reduction in baseflow is likely attributed to an increase in 
impervious cover. 

Although a number of studies on the watershed have been conducted over the 
last several years, a comprehensive regional analysis of the watershed has not 
been completed in more than 10 years. The Brick Township Municipal Utilities 
Authority has undertaken the development of this formal Metedeconk River 
Watershed Protection and Restoration Plan with support from NJDEP and close 
collaboration with the watershed stakeholders to update and build upon 
previous studies and planning work.  

This plan has been developed using guidance published in the USEPA’s 
Handbook for Developing Watershed Plans to Restore and Protect Our Waters 
(USEPA, 2005) and can be utilized by municipalities and other stakeholders as a 
reference to identify impairments to the watershed, mitigation and protection 
measures, and to help guide future policy. 
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The Metedeconk River Watershed Protection and Restoration Plan includes a 
comprehensive evaluation of previous studies and more recent data to identify 
existing issues within the watershed and potential mitigation strategies. It 
serves as the culmination and summary document for a number of prior tasks 
that have been completed as part of the overall plan development project. 
Much of the technical details concerning the findings and recommendations 
within this plan can be found in those task reports. A listing and full reference of 
all task reports can be found in Appendix A. 

This Plan has been developed with the input of more than 100 stakeholders 
comprising the Metedeconk Watershed Stakeholder Advisory Committee. This 
committee included representatives from Federal, State, County and Local 
government, private utilities, academia, not for profit organizations, businesses 
and local citizens. In addition to a Stakeholder Advisory Committee, a smaller 
14-person Steering Committee was developed to help guide the technical 
analysis and conclusions reached by each of the tasks prior to distribution to the 
Stakeholder Advisory Committee. The participants of both committees are 
included in Appendix B.  

The goals and objectives of the Metedeconk River Watershed Protection and 
Restoration Plan have been developed by the project team and the rest of the 
Stakeholder Advisory Committee. Goals represent consensus on a series of 
“wishes” for the watershed. For example: “improve stream water quality” might 
be a goal. Objectives translate the “wishes” into more specific and measurable 
quantities. These objectives must meet two minimum criteria: they must be 
measurable (to establish current conditions, and to set future milestones), and 
they must be concrete enough so that implementation strategies can be directly 
developed to achieve them. For example, the goal “improve water quality” can 
be made more concrete and measurable with one or more objectives such as 
“develop a phased approach to meeting fecal coliform TMDLs in dry weather 
and wet weather.” 

Goals and objectives were identified and revisited at three separate periods 
within the project: 1) initially at the Stakeholder Advisory Committee kick-off 
meeting, held in January 2010; 2) revisited and refined by the project Steering 
Committee in March 2011, following review of the draft reports for the stream 
visual assessments and technical analysis tasks; and 3) finalized at the third 
Stakeholder Advisory Committee meeting following finalization of the stream 
visual assessment and technical analysis reports and their review by the 
Stakeholder Advisory Committee.  

Goals and objectives for the Metedeconk River Watershed Protection and 
Restoration Plan are shown on Table 1-1. In order to meet these goals and 
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objectives, a number of management strategies have been identified, many of 
which will serve as retrofits to existing antiquated infrastructure that is found 
throughout the watershed.  

This Plan has been organized into six sections as follows: 

• Section 1 – Introduction 

• Section 2 – Watershed Characterization. This section provides an 
overview of the Metedeconk River watershed and describes the existing 
conditions. 

• Section 3 – Watershed Conditions. This section highlights the current 
water quality conditions within the watershed. Impairments to the 
watershed are identified as well as loading estimates. A subwatershed 
basin analysis is also included. 

• Section 4 – Identification of Management Strategies. As watershed 
impairments were identified in Section 3, this section highlights the 
required load reductions and management strategies that can be 
utilized to help achieve those load reductions. 

• Section 5 – Implementation Program. This section describes 
implementation of the various management strategies addressed in 
Section 4 and the overall Plan in general. A list of priority projects 
identified by the stakeholders is included in this section. 

• Section 6 – References 
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Section 2 
Watershed Characterization 
 
The purpose of this section is to characterize the watershed and document 
existing conditions with regard to land use, zoning and water use. Water quality 
analyses and the results of a stream visual assessment that was conducted are 
presented in Section 3. While build out analyses concerning water and land uses 
have not been conducted under the scope of this Plan, the intent of this section 
and Section 3 is to document the current state of the watershed and identify 
any concerns that may become a more serious issue in the future. 

2.1 Physical and Natural Conditions 
The flow of the Metedeconk River is divided between the North and South 
Branches. Both branches are fed by dozens of tributaries within eleven sub-
basins or HUC14 watersheds (Figure 2-1), ranging in size from 5 to 11 square 
miles. For the purposes of this study, the subbasins will be referenced by 
alternate identifiers (IDs) as shown in Figure 2-1 (e.g. NB1, SB1, etc). These 
alternate IDs are similar to those introduced in the Phase I Report (CDM, 2000); 
although it should be noted that NB2 includes the formerly identified NB2 and 
NB3. There are also several lakes along the reach of the river, primarily along 
the South Branch. 

The watershed is typical of coastal regions of New Jersey with gentle slopes and 
sandy soils and sediments. The topography of the Metedeconk River watershed 
is characterized by a general low relief with a maximum elevation of 220 feet 
above mean sea level in Millstone (Figure 2-2). The watershed is located within 
the Coastal Plain geologic province and most of the flow within the river occurs 
as base flow discharging from the unconfined Kirkwood-Cohansey aquifer 
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system. Because of the importance of baseflow to the Metedeconk River, 
changes in land use and rapid growth in Ocean and Monmouth counties are 
cause for concern because of the impact of increased groundwater withdrawal 
on baseflow, increased pollutants loads on groundwater quality, and changes to 
the pattern of groundwater recharge on the underlying aquifer system.  
 
The Kirkwood-Cohansey aquifer system is characterized by a southeastward 
dipping wedge of unconsolidated deposits of sand and gravel with interbedded 
layers of silt and clay. The system is actually composed of two units, the 
Cohansey Sand and the upper part of the Kirkwood Formation, but as they are 
hydraulically well connected they act as a single aquifer system. The lower 
portion of the Kirkwood Formation is composed of primarily clay and acts as a 
thick confining bed which limits hydraulic connection to underlying aquifers and 
represents a regional confining unit. The Kirkwood-Cohansey has sediments that 
are generally transmissive having horizontal hydraulic conductivity ranges 
between 9 – 140 ft/day (CDM, 2000) making it a productive aquifer system. The 
water table ranges from over 150 feet above mean sea level in Millstone to sea 
level where it discharges to the Barnegat Bay (Watt et al, 1994).  

Groundwater flow and water quality within the Kirkwood-Cohansey system is 
critical to the health of the Metedeconk River watershed as baseflow accounts 
for almost 70% of average annual total flow. During periods of low precipitation, 
baseflow makes up 100 percent of the flow, making maintenance of baseflow a 
high priority for watershed management. Groundwater protection was also 
noted as critical by the Metedeconk Watershed Source Water Stewardship 
Exchange Team in 2003 (TPL, 2003).  

Average annual precipitation over the watershed varies between 43 and 48 
inches, and rainfall is fairly evenly distributed over the 12 months of the year. 
Precipitation evaporates back to the atmosphere, infiltrates the groundwater 
system as recharge, or runs off directly to the river as stormwater runoff. 
Average annual evapotranspiration (ET) is approximately one-half the amount of 
precipitation. 

During the winter months, most of the precipitation that falls eventually 
infiltrates and recharges the groundwater system. Some may be lost to pervious 
area runoff if the ground is frozen or may runoff in the form of snow melt. 
During the summer, ET is high, and little recharge occurs except during large 
storm events. Estimated annual average recharge to the Metedeconk River 
watershed is approximately 15 inches per year (Watt et al, 1994, Nicolson, 
1997). 

Baseflow (from USGS). 

Average monthly precipitation data from 
BTMUA weather station, 1997-2009. 
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2.1.1 Soils 
There are 53 different soil types within the Metedeconk River watershed (Figure 
2-3), but over 95% of the soils (and 92% of the watershed area) are composed of 
20 different soil types (Table 2-1). Soil types are listed by subbasin in Table 2-2 
for the soil types that comprise 95% of the soils within each subbasin (the 
Natural Resource Conservation Service (NRCS) “water” classification was 
excluded from the calculation). 

As shown in Table 2-2, soil drainage improves downstream due to the extensive 
presence of wetlands within the headwaters. Erosion potential listed in Table 2-
2 is qualified by the soil erodibility factor (the “K factor”) which is a measure of 
how easily soil particles become detached. Soils that are high in clay content 
generally have low K factors since the clay particles are difficult to detach. Well 
drained, coarse grained soils are also not easily eroded since the water will flow 
through the sediment without detaching. Medium textured soils such as silt 
loams have a higher potential to become detached and have a moderate K 
factor. Soils having a high silt content are the most easily eroded and have a K 
factor in excess of 0.4 (RUSLE, 2012). For the purposes of this evaluation the 
maximum erodibility factor given for each soil type was used to evaluate the 
susceptibility to erosion since the stream or river can cut through several 
horizons. Soil erodibility is shown on Figure 2-4. Areas having a moderate to 
high erosion potential are susceptible to having solids enter the surface water 
system. 

2.2 Demographics 
Population within the seven municipalities and individual subbasins is shown on 
Tables 2-3 and 2-4. Population data for the Metedeconk watershed is derived 
from the 2010 decennial census (United States Census Bureau, 2012). The US 
Census Bureau blocks are used for the analysis. Blocks are the smallest 
geographic entity for which the Census Bureau collects and tabulates data. The 
decennial summary file 1 (STF1), which is the 100% count (not a sample), is 
linked to the block polygons. After the data are linked to the blocks, a field for 
population density is calculated by dividing the population by the area of the 
block. The Metedeconk sub-watersheds and the municipal boundaries are 
intersected with the blocks, the area of the intersected polygons is recalculated, 
and the population of each polygon is calculated by multiplying population 
density and the new area. This produces an area-weighted population that can 
be summed by watershed and/or municipality. 

Brick Township accounts for approximately 12% of the total population within 
the study area and Freehold Township accounts for less than 1%. Howell and 
Jackson Townships have very similar populations within the watershed, each 
with approximately 20% of the total. Lakewood Township has more than double 
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the population of Howell or Jackson, with 47% of the total. Lakewood is also 
projected to be the largest growing municipality within the watershed by far, in 
which 26,000 new residential units are projected within the next twenty years 
(T&M Associates, 2009).  
 
Additional data published by the US Census Bureau is shown on Table 2-5 for 
the five largest towns within the watershed.  
 
2.3 Flow Characteristics 
Baseflow is mostly derived from groundwater discharge to the stream, while 
runoff results from overland discharge. Development potentially impacts the 
Metedeconk River by increasing impervious cover, resulting in increased runoff 
and decreased baseflow. Average annual total flow, however, may not 
necessarily be directly affected. Other potential impacts may be observed 
through an increase in peak discharge rates and the fraction of the year that 
daily mean discharge in a stream exceeds annual average discharge, or an 
increase in stream flashiness (CWP, 2003; Konrad and Booth, 2002).  

As new development increases, the amount of impervious cover increases. This 
increase in impervious cover can result in changes in stream flow in that more 
discharge will be in the form of runoff as opposed to baseflow. Impervious cover 
has been correlated with changes in potential stream quality. In general, 
watershed percent impervious cover between 10-25% is considered “impacted”; 
25 – 60% is considered “non supporting” and > 60% is considered urban 
drainage (Schueler, 1995; CWP, 2003). Besides potential water quality issues, 
there are also potential hydrologic impacts from increased impervious cover 
(channel stability, stream biodiversity).  

There are four USGS stream gages that have been used to collect flow data 
along the Metedeconk River. Two of these gages are currently active (Figure 2-
1; Table 2-6). Since gage 01408120 has continuous streamflow over a long 
period, it was used for long-term flow analyses. This gage is also a “real-time” 
gage that can be accessed online (http://nj.usgs.gov).  

As listed in Table 2-6, a gage has recently been installed on the South Branch in 
Lakewood. Recent flow data from the two active gages are shown graphically on 
Figure 2-5. Although the drainage area to the South Branch gage is 15% smaller 
than the drainage area to the North Branch gage, low flows in the South Branch 
are somewhat higher than the North Branch. Flows within the North Branch are 
also higher for high flows. This is likely due to the relatively large lakes on the 
South Branch dampening the higher flows (namely Lake Carasaljo and Lake 
Shenandoah). In addition, groundwater gradients could be higher along the 

Gage 01408120 (from USGS) 

Average monthly flow from the North Branch 
Metedeconk River near Lakewood, NJ 

(1973-2009; data from USGS) 

http://nj.usgs.gov/
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South Branch resulting in an increased relative baseflow. Lastly, there are more 
impervious acres within the North Branch subbasins which may also be 
contributing to a lower groundwater recharge and higher storm flows. These 
flow characteristics are consistent with flows analyzed in the Task 3 Technical 
Analysis Report completed as part of this project. 

As a percentage of total flow, baseflow has declined steadily since 1973. 
Although average annual discharge is generally stable (no trend in either 
direction), the baseflow component of average annual flow is declining. Since 
1990, average annual baseflow as a percentage of total flow is just below 68%, 
as compared to 71% for the period evaluated for the North Branch in the Phase 
I Report (1973 to 1989). Since 2000, average annual baseflow as a percentage of 
total flow within the North Branch is just under 67%.  

In addition to a decline in baseflow (and subsequent increase in runoff) over 
time, stream flashiness has also increased in the North Branch (and potentially 
the South Branch, but only limited data are available), likely in response to an 
increase in development and impervious cover. Additional detail regarding the 
increase in stream flashiness can be found in the Task 3 Technical Analysis 
Report. 

2.4 Land Use/Land Cover 
 
Land use within the Metedeconk River watershed was provided by the New 
Jersey Department of Environmental Protection (NJDEP) Bureau of Geographic 
Information Systems. All data were analyzed using GIS and existing (2007) land 

use data were documented and compared with previous land use data 
(1995/1997) to evaluate changes over time. Land use data from 1995 
were used for comparison since that was the data set that was previously 

utilized for the last regional evaluation of the Metedeconk River 
watershed (CDM, 2000). Existing (2007) land use is shown and 

summarized by municipality on Figure 2-6. Table 2-7 documents 
the change in land use by municipality. Existing (2007) land use is 
summarized by subbasin in Table 2-8 and shown on Figures 2-6a-k. 

The change in land use throughout the watershed from 1995 to 
2007 by subbasin is shown in Table 2-9 and on Figure 2-7.  

 
The land use pattern of the watershed is roughly half open space, 

and half developed area. Overall, the watershed is 23% forest, 
26% wetlands, 3% water, 3% agriculture, and the remaining 45% 
urban land use based on 2007 land use data. The total urban 

land area was approximately 22,560 acres which includes the following land use 
categories as designated by NJDEP: commercial; industrial; mixed urban; high, 

Existing (2007) land use within the Metedeconk River 
watershed (NJDEP) 

Summary of total flow for the North Branch of 
the Metedeconk River (at USGS gage) 



 

 METEDECONK RIVER WATERSHED PROTECTION AND RESTORATION PLAN| 2-6 
 

2 Section 2 
Watershed Characterization 

medium, and low density residential; transportation/communications/utilities 
and other urban or built-up land. The greatest portion of the urban area is 
residential land use. There are 15,195 acres of residential area in the watershed, 
which is nearly 30% of the total watershed area. Of the residential area land 
use, the greatest proportion is medium density residential at 7,965 acres, 
followed by low density residential at 5,610 acres, and lastly high density 
residential at 1,618 acres. This breakdown of the residential land use accounts 
for 16%, 11%, and 3% of the total watershed area, respectively.  
 
There are more than 2,000 acres of County and municipal parks within the 
watershed. Some of the larger parks include those within the Monmouth 
County Park System (Turkey Swamp Park, Metedeconk River Greenway in NB1) 
and the Ocean County Parks Department (Lake Shenandoah County Park, Ocean 
County Park and the Metedeconk River Conservation Area). 
 
Land use classifications are based on a modified system by Anderson et al 
(1976). For residential development, NJDEP utilizes the following categories 
(from NJDEP 2007 Land Use/Land Cover metadata): 
 

Residential (high density or multiple dwelling):  either high density  
single units or multiple dwelling units on lots that are 1/8 to 1/5 acre in 
size. Impervious surface coverage is approximately 65%. 

 
Residential (medium density): single unit residential units on lots 
between 1/8 to ½ acres. Medium density residential developments 
generally have impervious cover between 30-35%. 

 
Residential (low density): Single unit residential neighborhoods situated 
on lots that are between ½ acre and 1 acre in size. Low density 
residential neighborhoods typically contain areas of impervious cover 
on the order of 20-25%. Areas of lower density (single lots > 1 acres and 
impervious cover < 15-20%) are classified as rural residential. 

 
Residential (mixed): mixed residential is assigned when more than 1/3 
of land use within an area consists of various residential uses which 
cannot be separated on a scale less than 1 acre.  

 
In general, development increases downstream. The North Branch and South 
Branch Metedeconk River headwater subbasins, NB1 and SB1 share a similar 
undeveloped makeup, containing extensive wetlands. Moving downstream, a 
marked jump in developed or urbanized area is seen in NB2 while the 
percentage of developed area increases more gradually progressing 
downstream on the South Branch through subbasins SB2 through SB5. However, 
subbasins NB3 and NB4 do not follow the trend in development, as they drain 

Metedeconk River Greenway (from 
http://www.monmouthcountyparks.com/page.aspx?ID

=3973) 
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tributary areas of the North Branch Metedeconk River which are not as densely 
developed (Figures 2-6a-k).  
 
Medium density residential is the dominant urban land use in Brick, Howell, and 
Lakewood, while low density residential land use accounts for most of the urban 
land use in Jackson. There are large areas of fairly intact wetlands and forest in 
Freehold, Jackson, and Howell. While Lakewood does have some remaining 
wetlands, there is a greater amount of existing forested areas.  
 
On a watershed scale, the largest changes are the loss of forest to residential, 
commercial and industrial development. The increase in the water land use 
category is likely a function of wet or clogged retention basins being depicted as 
surface water from an aerial photograph and therefore being designated 
“water” in NJDEP’s classification process. The loss of almost 650 acres of 
wetlands is also likely a function of how the wetlands were delineated from 
aerial photographs by the NJDEP. Wetlands are identified by the aerials, but 
when field surveys are conducted, it is possible that the land use isn’t actually a 
wetland or that the field designated area is different from the aerial analysis.  
 
From a municipality and acreage basis, Jackson Township has realized the most 
residential development since 1995. However, more than 50% of the 
development that has occurred was low density residential, which in general, 
will pose a relatively low risk to the health of the watershed (as opposed to 
medium and high density residential or industrial land uses). Howell and 
Lakewood Townships have the next highest residential growth rates (from a 
land use acreage basis) with Lakewood showing the highest number of acres of 
high density residential development since 1995/1997. Freehold and Brick 
Townships have shown relatively little additional development since 1995. 
Almost all of Freehold Township’s residential development has been in low 
density residential whereas most of Brick’s has been medium density 
residential.  
 
Lakewood Township shows the highest development with regard to commercial 
and industrial land use followed by Howell and Jackson Townships.  
 
From a subbasin basis, the change in acreage by land use between the South 
Branch and North Branch is similar, although the South Branch has undergone 
more than five times the development of high density residential land uses.  
 
Figure 2-7 shows generalized changes in land use in which the 13 land use 
categories were simplified into Open or Developed (agriculture and water uses 
remained the same classification). In evaluating the changes in land use over 
time, the 2002 data were also evaluated. The purpose of Figure 2-7 is only to 
highlight where development occurred. Due to the many potential 

Photo of forest clearing for new 
development in Howell Township: 

Northbound Rt. 9 between East 1st St. 
and Conover St. (photo taken spring 

2012) 
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combinations of land uses from the 13 categories (originally more than 70), 
specific land use changes per parcel would not be easily identifiable. The 
important categories are those that have changed to developed. The 
agriculture/developed and open/developed designations show where 
development has occurred between 1995 and 2007. Most development has 
occurred in Jackson and Lakewood within the subwatersheds of the South 
Branch. There was some land use change in Howell in the North Branch 
watershed.  
 
An analysis of the land use change since 1995 has determined that overall 
impervious cover has increased from 12% in 1995/1997 to 15% in 2007 (Figure 
2-7a). On a municipal basis, the highest amount of impervious cover is in 
Lakewood Township with 2,460 impervious acres within the Metedeconk River 
watershed. The largest increase in impervious surface since 1995/1997 was in 
Jackson and Lakewood Townships, having increases of 487 and 438 acres, 
respectively.  
 
On a HUC 14 basis, the most impervious surface is found within CFL1, NB2 and 
NB5, followed by SB4 and SB5. The three subbasins that are furthest 
downstream (NB5, SB5 and CFL1) average to 23% impervious cover. The lowest 
amount of impervious surface is found at the headwaters within NB1 and SB1 
due to the wetlands and preserved land within these areas.  
 
The largest increase in impervious surface by subbasin was in the South Branch 
watershed within SB3 and SB5, increasing by 261 and 190 impervious surface 
acres, respectively. 
 
Discharge from septic systems to groundwater from medium-high density 
systems can have an adverse impact on water quality, particularly for nitrate as 
nitrogen. Within the past 10 years, a lot of focus has been given to nitrate in 
groundwater as it poses not only a threat to drinking water supplies (the NJDEP 
drinking water standard for nitrate as nitrogen is 10 mg/L-N), but can lead to 
excessive nitrogen loading into rivers which in turn provides an excessive load to 
coastal embayments, which are often nitrogen limiting. Therefore, excessive 
nitrogen loading may lead to eutrophic surface water conditions. This has been 
well documented in similar coastal plain areas in the northeast, such as the 
Forge River in Suffolk County, New York, where septic discharges were identified 
as the primary source of nitrogen to the river (Cameron Engineering, 2012). The 
NJDEP has developed a nitrogen dilution model which determines housing 
density required to meet particular nitrogen targets. 
 
The existing NJDEP-approved sanitary sewer service area (as of October 2011) is 
shown along with areas that are currently being served by septic systems within 
the watershed on Figure 2-8. While other areas of Jackson and Howell are 

Extensive impervious cover is often 
found at commercial centers 
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served by septic than what is shown on the map, those areas are on lot sizes 
greater than 1 acre. Many older developments pre-date the installations of 
sanitary sewer but are within the service areas. High density residential and 
commercial areas that are currently on septic, but within the sanitary sewer 
service area should ultimately be connected to sanitary sewer, especially if the 
septic system is failing. There are many areas within Jackson Township, for 
example, where land development has occurred on small ½ to ¼ acre lots that 
should be connected to the sewer system. From discussions with Township 
Engineer, the neighborhood constructed around Lake Enno has been identified 
as in need of public sewer service. Areas such as these are found not only in 
Jackson, but also within Howell and Lakewood (Figure 2-8). 
 
Areas within the townships with medium-high density residential areas 
currently served by septic systems, but where sanitary sewers exist, should be 
notified of the option to connect to the sanitary sewer when their septic system 
fails. In some instances (e.g. Jackson Township) this connection is mandatory. 
 
Although almost all of Lakewood Township is within the approved sewer service 
area, the area within SB4 that is outside the currently existing sewer service 
area (as per the date of this report) is currently being developed on septic with 
lot sizes of approximately 12,000 to 15,000 square feet (personal 
communication, Lakewood MUA). Where public sewer service is not available, 
the Township Ordinance (18-811) will permit septic systems with the Board of 
Health approval. There are no requirements for minimum lot size as it relates to 
nitrate dilution or evaluating subsurface soil conditions. At a minimum, if these 
residential developments are being approved for septic sewer disposal, 
additional treatment should be included, such as Chromaglass™ systems, 
Nitrex™ systems or similar. Alternatively, the NJDEP approved sewer service 
area should be expanded to include those areas targeted for higher density 
development.  
 
It should be noted that as per the date of this version of the Plan, a revised 
sewer service area has been prepared for Lakewood Township which includes 
the septic system area shown on Figure 2-8. As per the date of this Plan, the 
draft has not yet been approved by NJDEP. The final draft for Lakewood as well 
as other municipalities served within Ocean County can be viewed online at the 
Ocean County Planning Department’s website: 
http://www.planning.co.ocean.nj.us/watershed/wwmgt.htm.  
 
Commercial areas such as the Route 88 Corridor in Lakewood should also have 
sanitary sewer connections. 
 

http://www.planning.co.ocean.nj.us/watershed/wwmgt.htm
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2.5 Zoning Patterns 
Existing zoning patterns for each of the five largest townships were evaluated. 
Zoning data were acquired from the individual townships for Brick, Freehold and 
Howell. Zoning data for Jackson and Lakewood Townships were acquired 
through the Ocean County Planning Department.  

Zoning maps for each subbasin are shown on Figures 2-9a-k. As shown on the 
maps, Freehold Township and Howell Township generally have low to very low 
residential density zoning along the main stem of the river, with the exception 
of the Route 9 corridor in Howell. Note that since most subbasins span 
municipal boundaries, there are multiple zoning identifiers within each subbasin 
(corresponding to each municipality). 

The majority of the southern portion of Freehold Township is zoned Rural 
Environmental (RE), which requires a minimum of 10 acres per each building lot. 
There are a few smaller areas of existing homes with a Rural Residential (RR) 
Zone – 5 acre lot size and 2 acre (R-80) lot size – scattered within the watershed. 
The RE zone is not served by public sewer and contains lands with a prevailing 
high water table, high recharge capability for the regional aquifer, and other 
environmentally sensitive areas such as wetlands and floodplains. The RE zone 
also allows for parks, golf courses and cluster subdivisions from 3 acre to 10 acre 
lot sizes in order to preserve and not disturb the remaining tract area. 

Although a build-out analysis was not conducted for each municipality as part of 
this Plan, “open” land use designations from the NJDEP 2007 land use/land 
cover database (urban open, vacant, forest, etc.) were coupled with the zoning 
GIS layers to determine what could be developed within each town and 
subbasin. This would be land that is currently classified as an open land use 
(open space, recreation, vacant, etc) that is currently zoned for development 
(residential, commercial, or industrial). A summary of “developable land” within 
each subbasin is presented on Figures 2-10a-k and summarized on Table 2-10. 
Regardless of zoning, parcels that have been acquired for preservation or are 
owned by the County Parks Departments have been removed from what could 
be “developed”. These lands included those properties identified within the 
Ocean County Farmland Preserved and Ocean County Natural Lands layers as 
well as those identified in the NJDEP state and county open space layers. A 
separate GIS layer was also obtained from Monmouth County Park System 
(March 2012) and those parcels owned or acquired by Monmouth County were 
removed. Lastly, potential “developable land” within the 300 foot buffer to the 
Metedeconk River or its tributaries was removed. 
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It’s important to note that since this developable land analysis was land use 
based, developable land as quantified here includes land that is already being 
utilized. For example, a 10 acre parcel may only have a portion of that area 
utilized by a residential or “urban” land use. The remaining area is classified as 
forest or open space in the land use layer. However, since the actual parcel is 
zoned as residential, there may be additional development on that particular lot 
(such as a home addition). Similarly, there may be a large commercial lot that is 
currently being underutilized and additional development may occur in the 
future.  

Most of the potential development is to residential land uses. On a municipal 
basis, Howell and Jackson Townships have the most potential for development 
based upon acreage. Most of the developable land in Howell, however, is zoned 
low density residential (2 – 6 acre zoning). In Jackson Township, much of the 
developable land is zoned for residential use, although a good deal of it is 
currently zoned commercial, or light manufacturing. A fair amount of acreage of 
developable land is also available in Lakewood Township. Much of the 
“developable” land is currently zoned medium-high density residential or 
industrial. The current industrial area in CFL1 is presently somewhat broken up 
by patches of forest. These forested areas are also zoned industrial and may 
allow for the impervious cover in this area to be more connected. Should this 
development move forward, best management practices should be utilized in an 
effort to maintain a connected network of open space corridors and preserve 
the ecological function of the existing area.  

On a subbasin basis, the most developable land is within NB2 and SB3, although 
there isn’t much difference between these and the other subbasins. Although 
there are almost 900 acres of “developable land” within NB1, nearly all of the 
land is very low density residential with zoning of 2 acres or more. In Freehold 
and Jackson, 5 or 10 acre zoning is specified. In addition, development is limited 
due to the amount of wetlands and preserved land throughout the subbasin. 
Despite the presence of wetlands in this subbasin and only low density 
residential development, water quality is compromised and a TMDL for 
phosphorus has been developed for this subbasin (see Section 3). 

It’s important to note that due to the NJDEP Stormwater Rules, new 
development will have to abide by much more stringent standards regarding 
stormwater runoff than in the past, when much of the watershed was 
developed and impacts from future development are anticipated to be relatively 
minor. Nevertheless, with new high-density development there is an 
opportunity to explore innovative LID techniques and enhanced treatment 
methods for stormwater runoff. 

Looking south along Route 9 in Howell.  
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A summary of the subbasins within the watershed (moving downstream) is 
presented below. Additional information is also presented in Section 3. 

NB1: Development within NB1 is somewhat restricted as more than 40% of the 
land within NB1 is preserved and/or consists of wetlands. As mentioned above, 
most of the available zoning for development is low density residential. There 
are approximately 100 acres of forest within Howell currently zoned for 
business and/or office use. These areas should employ extensive LID practices 
should they be developed, particularly since they are within the headwaters of 
the North Branch. 

SB1:  As shown on Figure 2-9b, there is a lot of area that is zoned for light 
manufacturing in Jackson within the vicinity of the I-195 corridor. However, 
there is an abundance of wetlands within that area (Figure 2-6b) which limit the 
amount of development that could occur. Nevertheless, forested areas could be 
converted to light manufacturing which may lead to a significant increase in 
impervious cover in that area and, depending on the type of manufacturing, 
could also lead to some contaminants being introduced to the watershed. As 
these areas represent the headwaters of the South Branch, any development of 
that area should be carefully managed.  

NB2:  This subbasin is currently fairly developed with medium density 
residential land use and has an impervious cover of 19%. Developable land 
within NB2 is predominantly zoned low density residential (1-2 acre zoning) with 
a forested area within the southern portion of the HUC that is zoned medium 
density residential. There are also some scattered portions of medium density 
residential land use within Howell, some of which is already on existing 
developed lots (large wooded yards). As discussed further in Section 3, NB2 
marks where the land use transitions from low density residential and wetlands 
in NB1 to medium density residential (impervious cover increases from 4% in 
NB1 to 19% in NB2). As a result, water quality data indicate a significant increase 
in nitrogen and fecal coliform.  

SB2: Most of the existing use within SB2 is forest and wetlands with low density 
residential and an area of medium density residential in Jackson. Based on this 
analysis, there is not any developable land in Freehold Township within SB2, but 
almost 900 acres of developable land within Jackson Township, much of which is 
classified as Planned Mixed Use Development (represented as “residential” 
within the table on Figure 2-10d). In addition, more than 150 acres of 
developable land are zoned for commercial development. Impervious cover 
within SB2 is currently 7% and below the threshold of when impacts are 
observed (10%). Additional development of forested or open areas to 
commercial areas will increase impervious cover within the watershed and must 
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be managed appropriately through low impact development and stormwater 
best management practices (e.g. allow infiltration into parking lot islands, 
bioretention areas, etc.; See Section 4). 

NB3:  NB3 is entirely within Howell Township and consists of the drainage area 
to Haystack Brook which drains to Muddy Ford Brook to the east and ultimately 
to the North Branch. Besides some wetlands within the riparian corridor of the 
streams, much of the headwaters of Haystack Brook are currently medium 
density residential. Impervious cover is at 14% and 4 of the 6 visual assessments 
that were conducted within this subbasin were classified as “poor”. Developable 
land is generally low density residential with some pockets of medium density 
residential. 

SB3:  SB3 is entirely within Jackson Township. Much of the headwaters portion 
of this sub-watershed consists of wetlands, but a transition to medium density 
residential and commercial development is evident downstream. Developable 
land is primarily zoned low density residential with some commercial potential 
along County Road 526, though it also includes the Mitch Leigh property zoned 
for Planned Mixed Unit Residential Development (PMURD). 

NB4:  NB4 is entirely within Howell Township and consists of the drainage area 
to Muddy Ford Brook which discharges to the North Branch. Much of this 
subbasin is comprised of wetlands and forest. Developable land is primarily 
zoned low density zoning (2-6 acres). In addition, there is some area which is 
zoned ARE-C and ARE-NRW, which are protection zones so development will be 
limited.  

SB4:  SB4 is within Jackson and Lakewood Townships and currently has a lot of 
development, particularly to the southeast. Impervious cover within this 
subbasin is approaching 20% and water quality data collected from this subbasin 
indicate an increase in total nitrogen and coliform loading from upstream. There 
are almost 1,000 acres of developable land, including some industrial areas in 
Lakewood. Much of the developable land within Jackson is fairly low density 
residential with 2 acre zoning, but there are scattered areas of potential 
development of ¼ acre zoning or less in both Jackson and Lakewood Townships. 
A portion of the developable land within Lakewood (near Watering Place Brook) 
is being approved for development of medium density residential on lots of 
approximately ¼ acre in size (personal communication, Lakewood MUA). This 
area presents a concern not just for impervious cover, but is problematic from a 
nitrogen loading perspective because it is outside the sewer service area (as per 
the date of this version of the Plan) and will require septic systems. As the 
impervious cover is already approaching 20% in this subbasin, careful 
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management of this and further development is critical and low impact 
development techniques should be implemented to the fullest extent practical.  

NB5:  NB5 is currently highly developed and has an impervious cover which 
exceeds 20%. However, more than 700 acres remain developable, most of 
which are in Lakewood and zoned medium density residential. Developable land 
within Howell is primarily 2 acre zoning although some portions of the northeast 
section of this subbasin have 1/3 acre zoning. Due to the already high 
impervious cover within this subbasin, careful management of further 
development is critical, and low impact development techniques should be 
implemented to the fullest extent practical. 

SB5:  SB5 currently has the highest percentage of impervious cover within the 
watershed at 26%. Although impervious cover is already above 25%, there 
remain approximately 550 acres of developable land in Lakewood Township 
(less than 1 acre of developable land in Brick Township). Due to the already high 
impervious cover within this subbasin, careful management of further 
development is critical and low impact development techniques should be 
implemented to the fullest extent practical. 

CFL1:  Impervious cover within CFL1 already exceeds 20%, but there are almost 
900 acres of developable land within Brick and Lakewood Townships. 
Developable land in Lakewood is primarily zoned industrial and residential with 
1 acre lots. Developable land within Brick is primarily zoned as business along 
the Cedar Bridge Branch and various densities of residential development. Some 
of the developable land is located along the saltwater portion of the estuary, 
downstream of the Brick MUA drinking water intake. Those parcels are located 
on the water and, although do not pose a threat to the freshwater portion of 
the Metedeconk River, acquisition/protection of these parcels will benefit the 
health of the Barnegat Bay. Due to the already high impervious cover within this 
subbasin, careful management of further development is critical and low impact 
development techniques should be implemented to the fullest extent practical.  

It’s important to note that the developable land presented in Table 2-10 and 
Figures 2-10a-k is a good first approximation based on all available data, but its 
purpose is only to estimate a relative developable area for each of the 
townships. The developable acreage does not account for the number of units, 
setbacks, etc. Since it is land use based, developable land could actually be 
forested areas of a back yard. While there may be forested areas in a residential 
zone, it does not imply that those forested areas will be cleared and developed 
or modified.  
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By no means do these data replace any more detailed evaluations that may 
have been conducted prior to or following this study nor should the acreage 
presented in Table 2-10 be used for any detailed planning analyses without first 
consulting the planning departments of the individual municipalities. In 
addition, since properties are continuously being acquired as part of open space 
preservation efforts by the State, counties and municipalities, the data 
presented in this Plan are current as of spring 2013.  

2.6 Water Quantity 
The 7Q10 (also referred to as the MA7CD10 by NJDEP, or the minimum average 
seven consecutive day flow with a statistical recurrence interval of 10 years) for 
the Metedeconk River has been calculated by the USGS (Watt, 1994) by using 
low-flow correlation methods to stream flow data measured at the Toms River 
near Toms River, NJ stream flow gaging station (USGS gage 01408500). This 
correlation technique was utilized due to the relatively short time period for 
which stream flow data were available for the North Branch (at the time 1972-
1989 for gage 01408120) and South Branch (1972-1976 for 01408140). 
Correlation equations were derived and stream flows recorded at the Toms 
River station (data available since 1929) were used to calculate corresponding 
flows in the Metedeconk River. The calculated 7Q10 was 14.7 and 13 cfs for the 
North and South Branches, respectively. 

Since more than 20 years of data have been made available from the USGS gage 
for the North Branch of the Metedeconk River near Lakewood (01408120), the 
7Q10 was calculated in a different fashion, by simply calculating the running 7-
day average, using the minimum 7-day average for each year and determining 
the flow rate that has a probability of occurring once every 10 years. Using this 
simplified approach, the 7Q10 was calculated to be approximately 11.5 cfs or 
7.4 million gallons per day (mgd) for the North Branch. Although flow data are 
very limited for the South Branch, from available data, the 7Q10 is 
approximately 13 cfs, or 8.4 mgd. Total flow downstream of the confluence 
would be approximately 24.5 cfs or 15.8 mgd downstream of the confluence.  

2.6.1 Water Use 
Water users that withdraw or have the potential to withdraw more than 
100,000 gallons per day are regulated by the NJDEP. Non-agricultural users are 
regulated with Water Allocation permits or Temporary Dewatering permits. 
Agricultural users are regulated with Agricultural Water Use Certifications (if the 
user diverts more than 100,000 gallons per day) or Agricultural Water Use 
Registrations (if the user diverts less than 100,000 gallons per day, but has the 
potential to divert more water). Similarly, Water Use Registrations are issued to 
non-agricultural users who also do not typically withdraw or divert more than 

Water supply well intercepting groundwater 
prior to discharging to stream as baseflow 

(from USGS, 1989) 
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100,000 gallons per day but have the potential to (combined installed pump 
capacity of 70 gpm). 

There are currently four primary water purveyors within the Metedeconk River 
watershed: Brick Township Municipal Utilities Authority (BTMUA; which has 
purchased Parkway Water Company), Lakewood Township Municipal Utilities 
Authority, Jackson Township Municipal Utilities Authority, and New Jersey 
American Water Company. All of these purveyors utilize groundwater for 
potable supply although most of the BTMUA potable supply is from an intake 
upstream of the mouth of the Metedeconk River. Although there are a total of 
51 community supply wells within the watershed, there are only 18 that are 
screened into the Kirkwood-Cohansey aquifer system (Figure 2-11). Since the 
baseflow to the Metedeconk is derived from the Kirkwood-Cohansey aquifer, 
and hydraulic connection between the upper Kirkwood-Cohansey and lower 
aquifers is limited due to the confining unit present in the lower Kirkwood, 
withdrawals from that aquifer will have a direct impact on baseflow to the 
Metedeconk. However, it should be noted that increased withdrawals from 
deeper aquifers may indirectly impact the Metedeconk as the higher pumping 
rates will result in larger recharge areas and may result in less recharge to 
baseflow to the Metedeconk. A more detailed evaluation into the recharge 
areas of the deeper supply wells is required to make an accurate assessment of 
their impact on the Metedeconk.  

Within the watershed, there are 23 community supply wells that are screened 
within the Kirkwood-Cohansey aquifer system that are either within or 
immediately adjacent to the watershed (Figure 2-11; Table 2-11). The five wells 
that are outside the boundary of the watershed have their wellhead protection 
areas (or recharge areas) overlap within the watershed. Therefore a portion of 
the source water to the wells originates within the Metedeconk River 
watershed. In addition to community public supply use, there are four golf 
courses within the Metedeconk River watershed: Metedeconk National, 
Lakewood Country Club, Woodlake Country Club and Forge Pond Country Club. 
All four golf courses utilize surface water (irrigation ponds and intakes along the 
Metedeconk River) for irrigation, although Forge Pond Country Club also has 
three wells for domestic supply. 

Monthly groundwater withdrawals from the community supply wells screened 
in the Kirkwood-Cohansey aquifer system have declined since 2003, primarily 
due to the shut-down of the Parkway system wells and less withdrawal of 
shallow groundwater by BTMUA between 2006-2010. Note, however, that 
shallow groundwater use by BTMUA increased during the summer drought of 
2010 and remains an important water supply source for the utility (see Figure 2-
12).  

Average annual pumpage from the 
Kirkwood-Cohansey aquifer system: 

2003-2009. 
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BTMUA directly withdraws surface water for potable use from its Metedeconk 
River intake which is treated and sent to its distribution system. BTMUA also 
owns and operates an 860-million gallon reservoir located outside of the 
watershed on Herbertsville Road in the northwest portion of Brick and 
southeast portion of Wall Township (see Figure 2-11). This pumped raw water 
storage reservoir is also supplied with water drawn from the Metedeconk River 
intake. BTMUA’s diversion is governed by a water allocation permit issued by 
NJDEP and includes minimum passing flow requirements and flood-skimming 
provisions to ensure withdrawals do not negatively impact downstream areas or 
nearby freshwater habitat. In addition, BTMUA owns and operates an aquifer 
storage and recovery (ASR) well system where treated water is stored 
underground during low demand periods for later use during high demand 
periods. The ASR system hasn’t been in operation since October 2009 due to 
problems with the well. As of the date of this report, BTMUA is undertaking an 
ASR well replacement project with a new ASR Well 15A expected to be 
completed during 2012. 

Surface water withdrawals are summarized on Figure 2-13 for the Metedeconk 
River. From 2003-2009, the average monthly surface water withdrawal was 
approximately 6.8 mgd. 

There are only three farms within the watershed registered with NJDEP, two of 
which use surface water for irrigation. The other farm uses groundwater, but 
the well is screened within the upper Potomac-Raritan-Magothy (PRM) aquifer 
and groundwater withdrawals are not likely to impact the flow within the 
Metedeconk River. Note that total agricultural withdrawal is only a small 
fraction of the total (Figure 2-13). However, there are more than 400 
agricultural parcels within the watershed comprising almost 1,700 acres. It is 
likely that there are a number of agricultural users that withdraw water at rates 
less than 100,000 gallons per day or 70 gpm, beneath regulatory thresholds. The 
cumulative impact of agricultural irrigation pumping from these sites could be 
significant, as could non-agricultural irrigation pumping (i.e. residential and 
commercial irrigation wells). 

 

BTMUA reservoir 
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Section 3 
Watershed Conditions 
The Metedeconk River Watershed maintains relatively good water quality and 
ecological health, despite significant impervious cover associated with regional 
development that has accelerated over the last twenty years. As a vital resource 
for drinking water, recreation, and ecological health of Barnegat Bay, water 
quality in the watershed is well documented and subject to regulatory action 
and stakeholder concern. Of particular concern is that the water quality 
buffering capacity of the watershed’s wetlands and coarse, sandy sediments is 
nearing a threshold, soon to be overwhelmed by continued development and 
associated increases in stormwater runoff. As discussed in Section 2 of this Plan, 
the overall watershed impervious cover has increased from 12% in 1995/1997 
to 15% in 2007 and continues to increase, with the largest increase in 
impervious surfaces occurring in Jackson and Lakewood Townships on the South 
Branch. Five of the eleven sub-watersheds exceed 19% impervious cover, up to 
26% impervious within SB4.  

In addition to the Barnegat Bay nutrient loading concerns, water quality 
monitoring indicating degraded water quality has led to several identified 
impairments on the New Jersey Statewide 303(d) list and the development of 
Total Maximum Daily Loads (TMDLs). TMDLs have been developed for the 
watershed addressing fecal coliform, phosphorus, pathogens and total coliform. 
The pollutant of concern for the fecal and coliform TMDLs is pathogens. The 
TMDLs use fecal and total coliform as indicators for pathogens.  

Pollutant source evaluation, utilizing visual assessment and land use loading 
analysis, were conducted on the watershed to identify the causes and sources 
or groups of similar sources that will need to be controlled to achieve load 

3 
Section 3 

Watershed Conditions 
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reductions estimated in this Plan. A prioritized ranking of these sources on a 
subwatershed (HUC14) and site-specific basis is provided.  

Visual assessments conducted in 2010 indicated fair to good conditions at 
representative sites within the watershed. Habitat, erosion, riparian buffer, and 
other parameters relating to water quality were scored and mostly 
corresponded, as expected, to the level of development in the surrounding and 
contributing drainage area which increases progressing in the downstream 
direction for both the north and south branches. Lesser order tributaries 
demonstrated a greater sensitivity to contributing land uses than did the larger 
river channels skewing some of the scoring.  

Estimated pollutant loadings based on land use were developed for three of the 
major watershed pollutants, nitrogen, phosphorus, and total suspended solids 
(TSS). These loading rates are generally proportional to loading rates of other, 
less predictable parameters, such as fecal coliform and total dissolved solids 
(TDS), where the loading rate corresponds to impervious area percentage. 
Source land use types with the highest annual loading rates per unit land area 
covering considerable areas are targeted for their load contributors in each 
HUC14 subbasin. Urban land uses, consisting of residential, commercial, and 
industrial land uses are the greatest contributors with some significant 
agricultural contributors. 

The extent of development and related stormwater impacts generally increase 
in the downstream direction through the parallel tracks of the North and South 
Branch Metedeconk River, culminating at the Metedeconk River and Estuary 
within the subbasins with the greatest percentage of land covered by urban 
impervious area, SB5, NB5 and CFL1.  

The purpose of this section is to summarize some of the significant watershed 
conditions. Much of the analyses conducted and results documented here 
originated from the Task 3 Technical Analysis Report and the Stream Visual 
Assessments, which were completed as part of Task 2. Both documents should 
be referenced for additional detail.  

3.1 Water Quality Conditions 
Previous studies have concluded that the surface water quality of the 
Metedeconk River was generally good, but identified some parameters of 
concern. Phosphorus and pathogens are most significant with total maximum 
daily loads (TMDLs) for fecal coliform, total coliform, and total phosphorus in 
place for the Metedeconk River. Another prevalent pollutant causing 
impairment as listed on the 303(d) list for the watershed is arsenic. 
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The Source Water Assessment Report developed for BTMUA by the NJDEP 
indicates that the intake is highly susceptible to pathogens and inorganic 
constituents (NJDEP, 2004). The susceptibility to nutrients and volatile organic 
compounds (VOCs) was classified as medium and the intake has a low 
susceptibility to pesticides, radionuclides and radon. 

Impairments for other constituents listed on the 303d list are described further 
below. Nitrogen concentrations, conductance, TDS and temperature increase 
progressing downstream and show a correlation with surrounding increases in 
impervious cover and the associated increase in urban runoff. These and other 
parameters, along with the volume of urban runoff reaching the stream system, 
are directly and cumulatively degrading the water quality and ecological health 
of the stream system as observed in the visual assessments. 

The Metedeconk River is classified as a class FW2 waterway, most of which is 
classified as a “non-trout” status (FW2-NT; except a few stretches of the North 
Branch which are classified as “trout maintenance”, or FW2-TM; see Figure 3-1). 
In addition, the Metedeconk River is classified as a Category One (C1) waterway 
due to its exceptional water supply significance. The C1 designation covers the 
entire watershed eastward to Forge Pond at State Hwy 70 and includes both the 
North and South Branches and all freshwater tributaries. According to State 
regulations, C1 waters are to be protected from any measurable degradation 
(including calculable or predicted changes) to the existing water quality.  

Results of the water quality analysis determined that a measurable decline in 
water quality has been observed and identified potential problem areas for 
restoration. Average annual (2008) concentrations for the various water quality 
parameters were evaluated in the Technical Analysis Report. In addition to 
average annual water quality data, trend plots were developed and mapped to 
evaluate any increasing trends over time. Water quality data indicate that there 
is a slow increasing trend in total dissolved solids and specific conductance 
concentrations which are likely indicative of increased urban development 
within the watershed over time. While water quality remains generally good, 
the increasing trends in these parameters and to some extent total nitrogen 
may indicate that impacts are being realized. Continued development and 
impervious cover without proper management practices could result in a 
continuance of the water quality degradation, in direct conflict with the C1 
designation.  

Nutrients and pathogens are the pollutants of greatest concern in the 
Metedeconk River Watershed. Excessive loadings of nitrogen and phosphorus 
are causing eutrophication of parts of the river and lakes as well as adverse 
impacts to the Metedeconk River Estuary and Barnegat Bay. Elevated 
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concentrations of pathogens threaten the recreational usage of the watershed 
streams and lakes and the consumption of shellfish from the estuary. Total 
suspended solids (TSS), although only causing a documented impairment in one 
subbasin, is a surrogate for other pollutants since it carries nutrients, pathogens, 
metals and other pollutants with it. Other water quality parameters, such as pH, 
temperature, BOD, dissolved oxygen, and VOCs indicate generally normal 
conditions, although impairments for temperature and dissolved oxygen are 
included in the New Jersey Integrated Water Quality Monitoring and 
Assessment Report. Dissolved oxygen has violated the surface water quality 
standard (SWQS) on a number of occasions on both the North and South Branch 
in which several samples have shown levels below 4 mg/L. Interestingly, the 
most undeveloped subbasin, NB1, has the most impairments identified on the 
303(d) list and is the only subbasin that the phosphorus TMDL is applicable 
(potentially due to wetlands and heavy fertilization from surrounding low 
density residential and agricultural land uses). 

Another notable constituent with generally low average concentrations is 
specific conductance. Observed conductivity levels are indicative of relatively 
unpolluted surface water, however, there is an increasing trend as the sampling 
locations move further downstream on both branches in addition to an 
increasing trend over time. This increase is most likely due to the higher level of 
urbanization downstream and the increase of pollutants in both stormwater 
runoff and groundwater in more urbanized areas. The Metedeconk River 
temporarily exhibits very high conductance levels following road de-icing 
operations during the winter. The increasing trend in conductivity may also 
represent long-term increases in groundwater conductivity resulting from 
percolation of road salts into the shallow aquifer, although groundwater data 
are not available to evaluate that hypothesis. 

Surface water quality was primarily evaluated using BTMUA’s water quality 
database, supplemented with data collected from the USGS, NJDEP and USEPA 
(STORET) at various stations along the north and south branches (although most 
STORET data post 2000 is from BTMUA). BTMUA implements a very rigorous 
water quality monitoring program as their intake is at the mouth of the river at 
CFL1. They are very progressive and analyze for a variety of constituents. 
However, as their primary concern is the water quality of the main stems (and 
rightfully so), most of their water quality sampling occurs within the North and 
South Branches as opposed to the tributaries. Water quality issues may be 
greater in localized areas off of small tributaries that drain large developments. 
Because BTMUA is able to conduct routine sampling of the Metedeconk River, 
the water quality analyses discussed below are possible.  

Specific conductance measured over 
time at the BTMUA intake. 
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3.1.1 Nutrients 
Excessive nutrient loading to the Metedeconk River is in the form of nitrogen 
(ammonia, nitrate and nitrite) and total phosphorus. There are several 
anthropogenic sources of nutrients to the river, but the most prominent are 
stormwater runoff of fertilized residential and commercial landscapes, 
groundwater discharge which receives nitrogen and phosphorus loading from 
septic systems in unsewered areas, and fertilization and other activities from 
agricultural land uses. Nitrogen and phosphorus are important as the limiting 
nutrients for eutrophication of the salt water Barnegat Bay and the freshwater 
streams of the Metedeconk River Watershed, respectively. 
 
Nitrogen is not a problem for the entire Metedeconk River, as nitrogen is 
typically not the limiting nutrient for eutrophication in fresh water and the 
drinking water standard for nitrate as nitrogen is 10 mg/L (also the surface 
water quality standard for FW2 waters), far above the maximum nitrate as 
nitrogen detected at the BTMUA intake. However, ammonia was cited as a 
concern from the analysis conducted for the Technical Analysis Report. The 
calculated standard for ammonia is not exceeded at all times, but is exceeded 
somewhat frequently. 
 
Total Phosphorus (TP) is an important indicator of the presence of agricultural 
and lawn fertilizers in runoff and of increased nutrient loads to a river. 
Phosphorus will tend to sorb onto soils and, unlike nitrogen, generally does not 
easily migrate through groundwater and is not collected in runoff from 
atmospheric deposition over impervious surfaces. Phosphorous issues are 
generally associated with stormwater runoff from fertilized areas, but may also 
come from septic systems in unsewered areas. Phosphorus concentrations are 
lower at sampling sites further downstream, but tend to remain relatively 
constant. Phosphorus concentrations have exceeded 0.4 mg/L in BTMUA’s most 
upstream sampling site within NB1 and have exceeded 0.15 mg/L near the 
discharge point of the HUC14.  
 
While concentrations generally remain below the SWQS of 0.1 mg/L within the 
Metedeconk River at most of the downstream sampling sites (downstream of 
NB1), concentrations have frequently exceeded the SWQS standard for lakes of 
0.05 mg/L. Lakes within the watershed have periodically experienced eutrophic 
conditions (Birdsall Engineering Inc., 2005). Phosphorus is identified as an 
impairment in Muddy Ford Brook (within NB4) and a TMDL for phosphorus has 
been established for NB1. 
 
There is no evident trend in the phosphorus data, although in general, 
concentrations are slightly higher within the North Branch than the South 
Branch. Note that the North Branch has more than twice the amount of 
agricultural acreage within its watershed, which may explain the increased 

Total phosphorus concentration over 
time measured at the BTMUA intake. 
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phosphorus concentrations. Also, the lakes along the South Branch may also 
serve as phosphorus sinks. 
 
3.1.2 Pathogens 
Pathogen concentrations, as indicated by fecal coliform, enterococci and 
Escherichia coli (E. coli) counts are consistently elevated throughout the 
watershed, enough to warrant multiple TMDLs. The data for coliform is highly 
variable due to the fact that coliform is primarily transported in wet weather 
runoff. Counts tend to spike after rainfall events as runoff impacts the river and 
drop to zero during longer dry periods. Groundwater generally does not 
contribute any fecal coliform to the river. From a groundwater perspective, only 
those sites that are unsewered and close enough to the river (or tributaries) to 
allow groundwater to discharge within a very short travel time would have the 
potential to contribute fecal coliform and E. coli. Although E. coli and 
enterococci have been determined to be an improved indicator of pathogens 
over fecal coliform, a TMDL for fecal coliform and total coliform was developed 
prior to widespread utilization of E. coli and enterococci as indicators. To be 
consistent with the TMDLs, loading and reduction of loading for pathogens are 
represented as fecal coliform.  
 
3.1.3 Total Suspended Solids 
Total suspended solids (TSS) are used as one of the primary indicators of poor 
watershed management of soils. TSS is often associated with agricultural runoff, 
runoff from construction sites, highways, and highly urbanized areas. Average 
TSS data in 2008 were available for only the intake, NA and SA. Average TSS 
concentrations were about 2.7 mg/L at NA and approximately 1 mg/L at the 
intake and at SA. While these are very low TSS concentrations, TSS is extremely 
variable, and can rise by several orders of magnitude during storm events. For 
example, maximum TSS has been measured at 118 mg/L at station NH over the 
period of record. On the South Branch, a maximum TSS of 68 mg/L was 
measured at SG. Both of these maximum values occurred on 12/8/1999. 

Generally, soils that contain a higher percentage of silt are more likely to erode 
during storm events and create TSS issues within the streams (Figure 2-4). The 
Technical Analysis Report (Task 3) noted that stream flashiness is increasing 
within the Metedeconk which will result in an increase in erosion of the stream 
banks.  

The surface water quality standard for TSS is 25 mg/L for the FW2-TM reach and 
40 mg/L everywhere else. TSS is listed as an impairment to Muddy Ford Brook 
(see Table 3-1 below). 



 

  METEDECONK RIVER WATERSHED PROTECTION AND RESTORATION PLAN| 3-7 
 

3 Section 3 
Watershed Conditions 

3.1.4 Toxic Chemicals/VOCs 
The use of VOCs as solvents and degreasers became widespread beginning in 
the mid-1940s. VOCs are also present in products such as paint, cleaning agents, 
deodorants, adhesives, and polishing products that were commonly used by 
industries, commercial establishments, and homeowners without disposal 
restrictions until the mid-1970s, when VOCs began to be detected in 
groundwater. VOCs can be both mobile and persistent in the natural 
environment and many are known carcinogens. 

As almost 70% of the total flow in the Metedeconk River is composed of 
baseflow, it is not surprising that VOCs within the groundwater system would be 
detected in baseflow samples. However, as VOCs volatilize, they are not stable 
in a surface water environment and concentrations are expected to be below 
those typically found in groundwater. Therefore, since VOCs are volatile, other 
than direct spills, the likely source of the VOC contamination is through 
groundwater. NJDEP drinking water standards are as low as 1 ug/L for many 
commonly detected VOCs (benzene, trichloroethene (TCE), tetrachloroethene 
(PCE), etc); although the SWQS is lower in some cases (0.15 ug/L for benzene, 
for example). 

Within the coastal plain, it is not uncommon to detect low concentrations 
(below the drinking water MCL) of VOCs within streams (Nicholson et al, 2003). 
Nicholson et al (2003) discuss that in general, the most frequently detected 
VOCs in surface waters in this region are MTBE, chloroform, TCE, PCE, and 1,1,1-
trichloroethane (TCA), which have also been detected in streams on Long Island 
(CDM, 2006). Volatile organic compounds have been monitored by BTMUA for 
several years. As shown in the Technical Analysis Report, VOCs are somewhat 
ubiquitous within the watershed and at least some detections are present 
throughout the watershed (see Figure 4-12 in Technical Analysis Report). There 
are 76 known contaminated sites (or point sources) within the watershed, as 
documented by NJDEP (Figure 3-2). 

The “Clover-3” and “POND-6” BTMUA monitoring stations (Figure 3-2) are 
routinely monitored for VOCs by BTMUA as they are known sites of VOC 
contamination. Clover-3 is located adjacent a former coal gas plant in Lakewood 
Township and POND-6 is located adjacent an asphalt plant in Brick Township 
(both were sites for stream visual assessments). Additional monitoring stations 
that have historically shown very high concentrations of VOCs are NO (within 
NB1), STM-1 (within NB2), NF14 (within NB5), TR13-2 (within SB3) and SE1 (no 
longer monitored; within SB4). 

Total volatile organic compounds 
measured at BTMUA sampling station 

Clover-3 
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3.2 Identified Impairments 
Although water quality is generally considered good in the Metedeconk 
watershed, nearly every subbasin in the Metedeconk River Watershed is 
currently listed on the New Jersey 2010 303(d) list of water quality limited 
waters for one or more of the following parameters: dissolved oxygen, 
temperature, TSS, phosphorus, arsenic, and mercury. In addition, the pesticides 
DDD, DDE and DDT are listed as impairments within NB1 and polychlorinated 
byphenyls (PCBs) are listed as an impairment in SB3. More imperatively, 
multiple TMDLs have been established by NJDEP to address pathogen and 
phosphorus impairments. A full listing of water quality impairments by subbasin, 
listed on the 2010 303(d) list are shown in Table 3-1 and are discussed below. 
 
Also shown on Table 3-1 are the additions of lead and turbidity to several of the 
subbasins based on the 2012 Draft 303(d) list of water quality limited waters. 
Note that dissolved oxygen has been de-listed from all subbasins on the draft 
303(d) list. Also, arsenic has been de-listed as an impairment from several 
watersheds as well.  
 
3.2.1 Total Maximum Daily Loads (TMDLs) 
Total Maximum Daily Loads (TMDLs) are developed to address impaired water 
bodies listed by NJDEP on Sublist 5 of the Integrated List of Waterbodies. TMDLs 
exist for fecal coliform, total coliform and phosphorus in the Metedeconk River 
Watershed. As mentioned above, the fecal and total coliform is being used as 
indicators for pathogens. Currently, E. coli and enterococci have been shown to 
be improved indicators of pathogens. In addition, a TMDL for mercury in fish 
tissue also exists for the Metedeconk River, although the source of the mercury 
is from air deposition and it is likely that the source of mercury is outside of the 
watershed. 
 
3.2.1.1 In-Stream Fecal Coliform TMDL 
A fecal coliform TMDL was established for the Metedeconk River because both 
the North Branch and the South Branch are listed on Sublist 5 of the 2002 
Integrated List of Waterbodies as impaired for pathogens, as indicated by fecal 
coliform. The fecal coliform SWQS are defined in N.J.A.C 7:9B-1.14(c), which 
states that fecal coliform levels should not exceed a geometric average of 200 
cfu/100 ml nor should more than 10 percent of the total sample taken during a 
30 day period exceed 400 cfu/100 ml in FW2 waters.  
 
3.2.1.2 Lakes Fecal Coliform TMDL 
Fecal coliform TMDLs were also established for two lakes within the 
Metedeconk River Watershed. Lake Carasaljo and Ocean County Park Lake are 
listed as High Priority on the 2004 Integrated List of Waterbodies and Sublist 5 
of the 2006 Integrated List of Waterbodies for fecal coliform impairment.  
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3.2.1.3 Total Coliform TMDL 
The Metedeconk River discharges into Barnegat Bay, which is also impaired for 
total coliform. The SWQS in New Jersey specify that shellfish waters shall meet 
National Shellfish Sanitation Program (NSSP) guidelines. Waterbodies are listed 
as impaired if they do not fully support shellfish harvest in accordance with 
National Shellfish Sanitation Program (NSSP) criteria. TMDLs were developed to 
meet the NSSP. 
 
Source assessments were conducted to identify and characterize potential 
pathogens sources that may be impacting water quality and shellfish growing 
areas in the listed waters. Shoreline surveys, an analysis of land use, point 
source information, literature sources, and other available data were used in 
the source assessment. The Metedeconk River estuary was included in the Local 
Area Report (LAR) completed for the BB-1 shoreline survey area. The BB-1 
shoreline survey area is defined as Barnegat Bay North, areas from Bayhead to 
Bay Shore. LARs provide information on local shellfish growing areas with a 
characterization of the growing area, surrounding land use, and potential 
pollution sources in the watershed. These reports helped to develop the TMDL 
for the Metedeconk River by identifying potential pathogen sources that may be 
impacting shellfish harvest areas. 
 
3.2.1.4 Phosphorus TMDL 
The Phosphorus TMDL has been established for the North Branch Metedeconk 
River’s westernmost HUC14 subwatershed (NB1) and is based upon impairment 
listed on Sublist 5 of the 2004 Integrated List of Waterbodies. The in-stream 
New Jersey SWQS for phosphorus states that total phosphorus shall not exceed 
0.1 mg/l in any stream, unless it can be demonstrated that total P is not a 
limiting nutrient and will not otherwise render the water unsuitable for the 
designated uses in FW2 streams.  

 
3.2.1.5 Mercury TMDL 
A mercury TMDL exists in SB4 to address mercury in fish tissue caused primarily 
by air deposition. Mercury emissions sources listed within the TMDL are outside 
the watershed and therefore, the source of the mercury in fish tissue caused by 
air deposition is likely outside of the watershed 
 
The 303(d) List includes mercury in the water column within NB4. The SWQS for 
mercury is 0.05 ug/L in fresh water systems. Mercury is also identified as an 
impairment in fish tissue in NB1 and SB3. STORET data indicate the presence of 
mercury in the surface water within the watershed. It has also been in violation 
of SWQS at times at CTB-1 and NA, but average concentrations are below the 
SWQS. 
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3.2.2 Water Quality Impairments 
In addition to the approved TMDLs, the Metedeconk River Watershed has 
waters in each HUC14 not meeting their intended uses according to the 2010 
New Jersey Integrated Water Quality Monitoring and Assessment Report 
[303(d) list]. Table 3-1 lists these latest impairments by HUC14 subbasin.  
 
These listings, which are subject to change for each listing year, include all water 
quality parameters not meeting a limit designated for a particular water body 
use. Each of these may be assigned a TMDL beyond 2012, but are subject to 
changing requirements for TMDL establishment including the methods report 
for monitoring and assessment protocol for 2012 (2012 Integrated Water 
Quality Monitoring and Assessment Methods, NJDEP: 
http://www.state.nj.us/dep/wms/bwqsa/2012_integrated_report.htm). As of 
the date of this document, the 2012 Draft 303(d) list has been issued and 
changes from the 2010 list are included in Table 3-1. 
 
A listing of surface water quality standards pertinent to the Metedeconk River 
classifications is in Table 3-2 for non-toxic parameters.  

3.2.2.1 Dissolved Oxygen 
Dissolved oxygen is often used as an indicator of the biological health of surface 
waters, and can be indicative of the degree of nutrient loading to surface 
waters. Since shallow moving river water tends to re-oxygenate, DO is less of an 
indicator for fast flowing rivers than it would be for quiescent water bodies such 
as lakes and ponds. Also, colder water is capable of holding more dissolved 
oxygen than warmer water, which results in seasonal variations in DO. Average 
DO for both branches is about 8 to 10 mg/l, which is relatively high and close to 
the saturation concentration at temperatures of around 50 to 60 degrees 
Fahrenheit. 

The Surface Water Quality Criteria for dissolved oxygen for FW2-TM waters is 
‘not less than 5.0 mg/L at any time’ and ‘not less than 4.0 at any time for FW2-
NT waters’. As described in the Technical Analysis Report, as dissolved oxygen 
does not drop below 5.0 at one time (in 2008) along the FW2-TM stretch, the 
SWQS is being maintained for that reach. However, dissolved oxygen drops 
below 4.0 at upstream stations along the North Branch (NM through NP) and 
along the South Branch at SK and SO. These stations correspond to HUC14s NB1, 
SB1 and SB2. This is potentially due to the amount of wetlands present in the 
headwaters area which can be a reducing environment (and can also provide a 
means for denitrification). Another potential is that excessive phosphorus 
loading in this area is causing some eutrophication. NB1 has a TMDL for 
phosphorus and VAPP scores are low for nutrient enrichment and water 
appearance.  

Dissolved oxygen data collected by 
BTMUA in 2008 

http://www.state.nj.us/dep/wms/bwqsa/2012_integrated_report.htm
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It should be noted that the 2012 Draft 303(d) list does not list dissolved oxygen 
as a water quality impairment. However, since 2008 water quality data show 
that dissolved oxygen has dropped below 5 mg/L in the past, it has the potential 
to be re-listed on the 303(d) list in the future. 

3.2.2.2 Arsenic 
Arsenic is in violation of SWQS at most locations but not drinking water 
standards. The lowest SWQS for arsenic for FW2 waters is 0.017 ug/L (for 
human health); although the New Jersey drinking water standard for arsenic is 5 
ug/L. Available data from the USGS in 2006 indicate that total arsenic 
concentrations are between 0.3 and 0.52 ug/L within the North Branch 
(01408100 North Branch Metedeconk River at Lakewood NJ) and 0.25 to 0.57 
ug/L within the South Branch (01408152 SB Metedeconk River near Laurelton 
NJ) which is generally consistent with concentrations recorded by BTMUA. The 
average arsenic concentration detected in the BTMUA database between 2008-
Spring 2010 is 0.72 ug/L and a geometric mean of 0.48 ug/L (after removing an 
outlier sample collected on 1/19/2010 from SA). Data are somewhat skewed, 
however, as there are many more samples collected at NA and SA than other 
stations over time. For those two stations, the geometric means are 0.42 and 
0.41 ug/L, respectively for dates when both sites were sampled between 2008 
and spring 2010 (72 sampling events). Arsenic is also found at similar 
concentrations within the STORET database (0.2 to 0.72 ug/L). 

In most instances arsenic is well below the drinking water standard of 5 ug/L 
throughout the watershed and has always been below the drinking water 
standard at the BTMUA Metedeconk River intake.  

Arsenic is naturally occurring and can be released from geochemical reactions in 
fractured bedrock and the erosion of arsenic-bearing sulfide minerals in an 
oxidizing environment (Cartwright, 2004). Other sources of arsenic are industrial 
products such as paints, dyes and metals and also runoff from glass and 
electronics production facilities (EPA, 2012). The USGS reports that other 
sources are agricultural products in the form of fertilizers and pesticides such as 
sodium arsenite (herbicide) and lead arsenate (insecticide; Cartwright, 2004). 
These pesticides were often applied in the past at orchards, so arsenic is often 
associated with runoff from orchards in which pesticide residues remain in the 
soil. Agricultural uses of these arsenic compounds were banned by the EPA in 
1988.  

A USGS investigation of sources of arsenic in Raccoon Creek, located in 
Gloucester County, NJ noted that likely sources are from both the Kirkwood 
Formation as well as anthropogenic inputs from a previous land use (orchard; 
Barringer et al, 2011). Atmospheric deposition of arsenic within New Jersey is 

Total arsenic measured at BTMUA sample 
stations between 2008-2010. 
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another source that is contributing arsenic to the Metedeconk River as reported 
volume-weighted arsenic concentrations in precipitation range from 0.066 to 
0.16 ug/L (Reinfelder et al, 2004).  

The cause of the arsenic in the Metedeconk could be from both natural and 
anthropogenic sources. Low concentrations of arsenic, consistent with lower 
concentrations found in the Metedeconk River (although higher than the SWQS) 
have been detected in shallow water supply wells (BTMUA unpublished data, 
2010). However, concentrations throughout the watershed are detected at 
much higher concentrations as well. Runoff from industrial sources may be 
contributing to the elevated arsenic concentrations.  

3.2.2.3 Temperature 
The temperature criteria has been changed for the 2010 303(d) list from the 
previous 303(d) list (2008) and is listed as an impairment to NB2 and NB5 on the 
North Branch. The new temperature criteria replaces the previous criteria and 
calls for evaluating continuous monitoring data (collected every 15 minutes to 1 
hour for weeks at a time) to evaluate the maximum temperature recorded over 
a 1 hour period to the SWQS criteria. Should the temperature exceed the 
maximum SWQS temperature on two separate days over the review period (up 
to 5 years), then the temperature criterion has been exceeded. 

Available data from those HUC14s has been evaluated from the BTMUA 
database. Both HUC14s have reaches that are classified as “Trout Management” 
classification for which the SWQS are that daily maximum temperature does not 
exceed 25 degrees C and the 7 day rolling average does not exceed 23 degrees C 
(Figure 3-1; Table 3-2).  

Temperature data are collected daily by BTMUA at the intake and water quality 
stations NA and SA, which are both located immediately upstream of the 
confluence and located in NB5 and SB5, respectively. Moving upstream and still 
within NB5, temperature at stations NB, NC and ND, NE and NF is recorded once 
every 1-2 weeks. Data are also recorded on a weekly or bi-weekly basis at 
stations NG through NK within NB2, although data beyond 2008 are lacking for 
stations NH and NJ.  

Maximum daily temperature within the BTMUA database for sampling stations 
within NB2 and NB5 was recorded at station NF and was 23.04 degrees C on 
7/23/08. Hourly or continuous data were not made available to conduct a more 
detailed evaluation. Based on BTMUA water quality data, the criteria are met in 
recent data, but are not always met in previous years.  
 

Average temperature at BTMUA water 
quality stations: 2008 
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One cause for elevated temperatures is a lack of tree or canopy cover over the 
river which would otherwise provide shade. Average temperature within the 
watershed increases downstream, due to the increase in development and 
reduced vegetative cover.  

3.2.2.4 Total Suspended Solids (TSS) 
As shown in Table 3-1, TSS is listed as an impairment for NB4. As shown on 
Figure 2-4, some soils within NB4 have a moderate erosion potential. It is 
possible that those soils are causing the impairment. Although not listed as an 
impairment in SB5, field investigations have noted excessive sediment within 
roadways which is also consistent with Figure 2-4. 

3.2.2.5 Pesticides 
DDT and its breakdown products DDE and DDD are listed as impairments within 
NB1. DDT was a widely used pesticide, but hasn’t been used for domestic uses 
in the United States since 1972. However, it is still used in other parts of the 
world and is atmospherically deposited in very low concentrations (pg/m3). 
SWQS for human health are 0.00022 ug/L for 4,4-DDT and 4,4’-DDE and 0.00031 
ug/L for 4,4’-DDD. 

Chlordane in fish tissue is listed as an impairment within NB1 and SB3. 
Chlordane was a widely applied pesticide between 1948 and 1988 when it was 
banned for use in the United States by the EPA 
(http://www.epa.gov/ttn/atw/hlthef/chlordan.html).  

3.2.2.6 Polychlorinated byphenyls (PCBs) 
PCBs are listed as an impairment within SB3. The SWQS for PCBs is 0.000064 
ug/L for human health and 0.014 ug/L for aquatic-chronic health. PCBs have 
been used in a variety of commercial and industrial products since the late 
1920s, but have been banned since 1979 
(http://www.epa.gov/osw/hazard/tsd/pcbs/pubs/about.htm). Sources of PCBs 
to the environment in modern periods can be through the improper disposal of 
products containing PCBs, leaks from electrical transformers which may contain 
PCBs, and through the burning of wastes which contain PCBs. They can persist 
for a long time in the environment and are mobile in air.  

3.2.2.7 Other 
Lead has infrequently exceeded SWQS but average concentrations are below 
SWQS throughout the watershed, based on the 2008 data set used for much of 
the analysis. However, lead is listed as an impairment on the 2012 Draft 303(d) 
List within NB1, SB1, NB5 and SB5. Sources are listed as urban runoff and also 
industrial in NB1.  

http://www.epa.gov/ttn/atw/hlthef/chlordan.html
http://www.epa.gov/osw/hazard/tsd/pcbs/pubs/about.htm
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Benzene has been detected at concentrations in violation of SWQS at Clover 3, 
NF14, SE2, SE3, SE4, SE5, and the Stanley Boulevard station. Other specific VOCs 
that have been detected at concentrations exceeding the SWQS are: 

• Bis(2-ethylhexyl) phthalate (DEHP) – NF14 

• 1,2-Dichloropropane - NA, SA, SE 

• Hexachlorobutadiene - Clover 3 

• Tetrachloroethene (PCE) - NB, NF14, POND2, POND6 (also sites A-D), 
TR13-1, TR13-2 

• Trichloroethene (TCE) – POND6A-C, TR13-1, TR13-2 

• Vinyl Chloride – NF14, POND6(A-C), TR13-2 

Routine sampling is conducted at sites with elevated VOC concentrations to 
monitor VOC concentrations within the river (see trend plots on Figure 4-12 of 
the Technical Analysis Report).  

Although not listed as an impairment, trash and floatables are prevalent 
throughout the watershed and are in violation of the SWQS.  

3.3 Visual Assessments 
Eighty-three stream visual assessments were conducted throughout the 
Metedeconk watershed in the winter and spring of 2010. Stream visual 
assessments are field evaluations of stream reaches where observations of the 
stream’s physical condition are documented and obvious problems are 
identified. The incorporation of visual assessment observations into the 
watershed analysis provides a better understanding of issues affecting the 
watershed, additional information on features such as storm outfalls and 
drainage ditches, and clearly identified problem areas and restoration targets. 
Because they provide a smaller scale snapshot of the condition of the 
watershed, the visual assessments can also be used as a benchmark for future 
restoration activities. 

The Stream Visual Assessments Report has been completed as Task 2 of the 
Metedeconk River Project. Details on the assessments as well as the Visual 
Assessment Project Plan (VAPP) and Assessment Protocol can be found in that 
report.  

Floatables and excessive siltation at 
culvert running beneath Pine Street in 

Lakewood Township  
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The stream reaches were selected to be representative of the watershed and 
encompass a broad range of conditions, from forested headwater areas to 
heavily urbanized commercial centers closer to the coastline. Results from the 
visual assessments indicate that most sites are classified as “Fair” (36%) or 
“Good” (40%). Only one site was rated “Excellent” and 19 sites were rated 
“Poor” (23%).  

An analysis of the assessment data by HUC14 subwatershed provides further 
insight into the relationship between land use and stream health. It is evident in 
Figure 3-3 that there is a general progression of higher to lower assessment 
scores from the relatively undeveloped headwaters in the western areas of the 
watershed to the more densely developed areas in the east. SB5 is interesting in 
that although it is located within a heavily urbanized area and along the Route 9 
corridor, it is characterized by a riparian corridor that has been left intact and 
large contiguous areas of open space, including two Ocean County parks. Lakes 
Carasaljo and Manetta immediately upstream may also have a role in 
moderating South Branch flows entering SB-5. CFL-1 is heavily urbanized and 
ranked in the lowest class, though it should be noted that stream assessments 
in this HUC14 were limited to the Cedar Bridge Branch due to the tidal 
influences on the Metedeconk River. A summary of visual assessment site 
rankings is shown in Table 3-3. 

As can be seen on Figure 3-3, sites with poor or fair scores are characterized by 
reaches with steep channel banks (TR13-1) and sediment deposits (SE-P) or 
absent buffers (CP-3), while the good and excellent sites have adequate buffers 
(SL), less visible impairments to water quality (POND6), and the stream has 
access to the floodplain (NM). An interesting observation in the eastern area is 
that while many of the reaches along the tributaries have an overall score in the 
poor to fair range, the main stems of the North and South Branch into which 
they discharge have higher scores, in the fair to good range. This may be due to 
the fact that there is a more intact riparian area along the main stem of the 
North and South Branch which tends to be absent in the upstream tributaries. 
 
Sites SA-DEN, NM, and POND6 are examples of sites with the highest scores and 
have excellent or good rankings. SA-DEN near Denby Avenue and Ocean Ave in 
Lakewood is the only site that scored an excellent ranking at 9.5. This site is 
along the main stem of the South Branch approximately one mile upstream 
from the confluence of the North and South Branches. There is an abundant 
riparian buffer (mostly 300 ft or greater) along this reach and no stormwater 
outfalls, which may be a factor in the excellent condition of the reach. This site 
could be considered a reference site for other sites throughout the watershed. 
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Infrastructure that would be considered antiquated by today’s standards is 
prevalent throughout the watershed. Older stormwater systems were designed 
to simply remove stormwater from a site, with the runoff either discharged 
directly to the nearest waterway or temporarily held in a detention basin prior 
to discharge. Direct stormwater discharges to the river were found at 68 sites, 
and a total of 117 storm outfalls and 24 drainage ditches were cataloged. Many 
of the upstream tributaries in the eastern portion of the watershed are fed by 
stormwater.  

While many of the sites scored low in habitat categories, such as pools or 
canopy cover, the channels were generally of good condition. While most 
channels showed signs of past channelization and some showed evidence of 
high stormwater flows, few were severely eroded. Sediment was observed in 
channels that receive stormwater runoff. Stormwater was conveyed to most 
reaches by outfalls at road crossings with no treatment. A number of the 
reaches were in areas that were cleared for power lines. Since the native 
riparian vegetation was not intact, these areas had lower scores in the habitat 
categories.  
 
Other than stormwater, there were very few sources of near-stream pollutant 
loading identified by the visual assessments. Nearly the entire watershed is 
listed as impaired for fecal coliform, total coliform or pathogens and subject to 
adopted Total Maximum Daily Loads (TMDLs). Waterfowl were the only clear 
source of fecal coliform loading documented in the assessments. The results 
include observations of other potential sources of pathogen loading (e.g. 
agricultural livestock operations and septic systems) in the vicinity of the 
assessment sites, but no cases where these other factors were actually causing 
discernible problems along the reach. Phosphorus impairments are also 
documented in the watershed. The assessments identified only one site with a 
near-stream nutrient loading source, specifically site SHB1, which is located 
within subwatershed NB4. In this instance, nutrient-rich runoff from an adjacent 
nursery operation was discovered draining toward the stream and causing 
unusually lush vegetative growth along the stream bank. 

Similar to the case with fecal coliform, the assessment results include 
observations of other potential sources of nutrient loading (e.g. agriculture, 
lawn/turf maintenance, etc.) that exist in the vicinity of the assessment sites, 
but no other clearly identifiable problem areas.  
 
Few stormwater BMPs were observed in the SVA survey. Numerous detention 
and retention basins were observed and identified as possible sites for 
restoration. Sites that were identified in the Stream Visual Assessment as 
possible candidates for restoration are summarized in Table 3-4. 

SVA Site SHB-1 
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3.4 Pollutant Sources and Loading Estimates 
Total annual loading of nitrogen, phosphorus, and total suspended solids (TSS) 
was calculated for the eleven subbasins within the Metedeconk River 
Watershed. The analysis was performed using the 2007 NJDEP Land Use/ Land 
Cover dataset and land cover pollutant loading coefficients found in Table 3-1 of 
the NJ BMP Manual (see margin). The watershed subbasins were intersected 
with the land use layer, and for each land use polygon, the total acreage was 
multiplied by the assigned load factor. Load factors are presented as pounds per 
acre per year (lbs/acre/yr). The total pollutant load for each subbasin is the sum 
of the loads per land use within the basin area. For land use types not 
specifically listed in the NJ BMP Manual, some assumptions were made. For 
example, although not specified in the unit area load table, medium density 
residential was assigned a loading rate of 15 lb-N/ac/yr. A summary of loading 
rates assigned for each of the land use types is listed in Table 3-5. This approach 
is consistent with the methodology utilized for the phosphorus TMDL within the 
watershed. 

It is important to note that the loads presented here are surface loads only 
and are not based on concentration or flow data. They are not loads within the 
river and do not account for losses such as denitrification through the aquifer 
and the hyporheic zone in the river and various streams. Nor were these loads 
calibrated to actual water quality and flow data. They are simply assigned as 
unit area loads as published in the NJ BMP Manual and are intended to highlight 
areas of relative significance. For example, total nitrogen load is calculated at 
364,000 pounds per year, which is nearly twice the annual load discharging to 
the Barnegat Bay published by the USGS (Weiben and Baker, 2009). However, 
the USGS loads are surface water loads into the Barnegat Bay from the 
Metedeconk River and are based on actual water quality and flow data within 
the river. 

Pathogen loading was approximated by fecal coliform loading as specified 
within the existing fecal coliform TMDL.  

3.4.1 Watershed Nitrogen Loading 
Nitrogen loadings reaching the Barnegat Bay have steadily increased from the 
early 19th century to 1990 (Velinsky, 2011). Nitrogen loading from the 
Metedeconk River accounts for more than 21% of the total nitrogen load to the 
Barnegat Bay-Little Egg Harbor Estuary (Weiben and Baker, 2009). Valiela (2005) 
estimated that fertilizer applications contribute 43% of the total nitrogen load 
to the Metedeconk River with atmospheric deposition contributing the 
remaining 57%. This atmospheric contribution is significant as it represents 
nearly twice the atmospheric contribution to the Barnegat Bay-Little Egg Harbor 

Unit area loads for total phosphorus (TP), 
total nitrogen (TN) and total suspended 

solids (TSS; from NJDEP BMP Manual). 

Nitrogen loading contribution to the 
Barnegat Bay-Little Egg Harbor Estuary 

from Atmospheric, groundwater and 
surface water sources (from Weiben and 

Baker, 2009). 
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Estuary (22%; Weiben and Baker, 2009). Septic systems are also expected to 
contribute significantly to the nitrogen loading, but little information to quantify 
their impacts is available with regards to their distribution remaining in the 
larger sewered area of the Metedeconk watershed or the smaller unsewered 
area. 
 
Potential sources of nitrogen contributing to concentrations found in the 
Metedeconk River are shown in the graphic chart on Figure 3-4. 
 
Watershed nitrogen loads were analyzed on a total annual load and an annual 
load per acre basis. The annual load of nitrogen to the Metedeconk is 
approximately 364,000 lbs (165,107 kg). The largest percent is from subbasin 
NB2, which contributes an annual load of 59,300 lbs, which is 16 percent of the 
total load. NB2 is the largest subbasin; however, it ranks fourth in the nitrogen 
load per acre at 8.54 lbs per acre. It is above the watershed wide average of 
7.27 lbs per acre. Subbasin NB5 contributes the most nitrogen per acre with an 
annual load per acre of 9.65 lbs. NB5 is a highly impervious subbasin. The 
predominant land use in subbasin NB5 is medium density residential, which 
accounts for 26 percent of the total land area. The headwater subbasins NB1, 
SB1, and SB2 contribute the least amount of nitrogen with 4.30, 3.86, and 4.88 
lbs per acre per year, respectively. These subbasins are the least developed with 
contiguous area of forest and wetlands and, likewise, have the least amount of 
impervious surface area of all the subbasins.  

Calculated watershed nitrogen load is shown on Figure 3-5 and listed in Table 3-
6. 

The USGS estimates nitrogen load to Barnegat Bay from the Metedeconk River 
is 86,000 kg/yr (189,597 lb/yr; Weiben and Baker, 2009). This would indicate 
that approximately 48% of the surface nitrogen load is lost through 
denitrification and vegetative uptake. The area weighted load for total nitrogen 
and nitrate were 434.8 kg/km2/yr and 232.5 kg/ km2/yr for the North Branch 
and 535.5 kg/ km/m2/yr and 348.1 kg/ m2/yr for the South Branch (1987-2008). 

3.4.2 Watershed Phosphorus Loading 
Phosphorus, as a nutrient found in animal waste products and fertilizer, comes 
from the same sources as nitrogen, except that nitrogen is also accumulated in 
the watershed through atmospheric deposition. Since groundwater generally 
does not contribute significant phosphorus to Barnegat Bay watersheds (USGS, 
2003), surface runoff is the main delivery pathway. Surface runoff comes from 
developed areas as well as forest and wetlands. The difference between natural 
loadings and excessive loadings reaching the river is in the volume of runoff 
reaching the stream system from the various ecosystems within the watershed. 

Nitrogen Loading 
 (lbs TN/acre/yr) 
 

Phosphorus Loading 
 (lbs TP/acre/yr) 
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Watershed phosphorus loads were analyzed on a total annual load and an 
annual load per acre basis. The annual load of phosphorus to the Metedeconk is 
approximately 31,000 lbs. The largest percent is from subbasin NB2, which 
contributes an annual load of 5,400 lbs, which is 17 percent of the total load. 
NB2 is the largest subbasin; however, it ranks third in the phosphorus load per 
acre at 0.77 lbs per acre. It is above the watershed wide average of 0.62 lbs per 
acre. Subbasin NB5 contributes the most phosphorus per acre with an annual 
load per acre of 0.87 lbs. NB5 is a highly impervious subbasin. The predominant 
land use in subbasin NB5 is medium density residential, which accounts for 26 
percent of the total land area. The headwater subbasins SB1, NB1, and SB2 
contribute the least amount of phosphorus with 0.23, 0.31, and 0.37 lbs per 
acre per year, respectively. These subbasins are the least developed with 
contiguous area of forest and wetlands and, likewise, have the least amount of 
impervious surface area of all the subbasins. 

Total phosphorus load by HUC is shown on Figure 3-6 and listed in Table 3-7. As 
shown in Table 3-7, total phosphorus load is calculated as 1686 lb TP/year in 
NB1. The TMDL calculated total phosphorus load is approximately 1572 lb 
TP/year. However, 1995/1997 land use/land cover was used for that analysis. 
The small increase in phosphorus load in that watershed can be attributed to 
the increase in development that has occurred since 1995/1997 (see Table 2-8). 
 
3.4.3 Total Suspended Solids Loading 
Total suspended solids (TSS) loading was calculated throughout the watershed 
using the TSS unit area loads in the NJ BMP Manual. However, besides these 
land use based loads, another source of TSS is the stream banks. As higher flows 
move through the river and streams, easily erodible banks can contribute 
significant TSS to the water column. In addition, soil type and erosion potential 
(see Figure 2-4) is not accounted for using this approach.  

The more urbanized downstream basins tend to contribute the greatest total 
and areal weighted TSS loads. The annual TSS load to the Metedeconk is 
approximately 4,500,000 lbs, or 2,250 tons. The largest percent is from subbasin 
NB2, which contributes an annual load of 716,600 lbs, which is 16 percent of the 
total load. NB2 is the largest subbasin; however, it ranks second in the TSS load 
per acre at 103 lbs per acre. It is above the watershed wide average of 90 lbs 
per acre. Subbasin NB5 contributes the most TSS per acre with an annual load 
per acre of 107 lbs. Similar to the nitrogen loading results, the headwater 
subbasins NB1, SB1, and SB2 contribute the least amount of TSS with 70, 62, 
and 68 lbs per acre per year, respectively.  
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Agriculture does not seem to have a large impact on the TSS loads throughout 
the watershed. While agricultural land uses are assigned the highest pollutant 
load per land cover (300 lbs per acre per year), there is not enough land area of 
agricultural use to impact the subbasin wide totals. However, there may be TSS 
impacts in isolated areas that are not identified in this broad analysis. Subbasins 
NB1 and NB4 have the greatest amount of agricultural land use by subbasin with 
375 acres and 310 acres, respectively. As mentioned earlier in this section, TSS is 
listed as an impairment to NB4 on the 2010 303(d) list. NB1 has the third lowest 
TSS load per acre at 70 lbs per acre, and NB4 has the fifth lowest TSS load per 
acre at 90 lbs per acre, which is also the watershed wide average. NB1 ranks 
fifth lowest and NB4 ranks third lowest in total annual TSS load. The agricultural 
impacts to TSS may be offset by the large amount of wetlands and generally low 
levels of urbanization in these subbasins. 

Calculated TSS load is shown on Figure 3-7 and listed in Table 3-8. Also shown 
on Figure 3-7 are the soils with a medium and high erodibility potential and 
agricultural land use.  

A summary of calculated loads by subbasin using the unit area load approach is 
shown in Table 3-9. Also shown on the table is the relative rank of each HUC for 
each parameter. It is further divided into aggregated land use type in Table 3-
10a-c.  

3.4.4 Pathogen Loading 
Pathogens, usually measured as fecal coliform or Escherichia coli (E. coli) 
originate in human or animal wastes and enter the stream system through 
various pathways. Due to characteristically variable growth and wash off rates, 
the loading of pathogens to a water body can vary more widely and be less 
predictable than nutrients or TSS. However, since pathogen sources and delivery 
pathways generally correspond to those of nutrients, the spatial distribution of 
the estimated loading rates for nitrogen and phosphorus are used to indicate 
loading densities for fecal coliform in stormwater. Other source delivery 
methods include contributions by septic systems, sanitary sewer conveyance 
leaks and overflows, and wildlife which are highly variable and may or may not 
exist in a given subbasin. Potential sources of pathogens are shown on Figure 3-
8. The only confirmed source of pathogens in the Metedeconk watershed is 
geese.  

Various livestock operations exist in the watershed such as horse farms and 
pasturelands, some with close proximity to streams. Cattle access to streams 
does not appear to be issues in the watershed as no known occurrences have 
been reported. However runoff from these farms has high potential to 
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contribute pathogen loading to the streams. Additionally, the application of 
manure to croplands should be identified and characterized to address this 
potential source.  

Fecal coliform loading was calculated for the Metedeconk River fecal coliform 
TMDL and those loading values are used by reference here. All HUC14 subbasins 
besides SB1 and CFL1 were included in the TMDL. Additional detail on the 
methodology used to calculate loads can be found within the individual TMDLs. 
For the North Branch, the load allocation geometric mean concentrations were 
calculated as follows: 

• 4,641 CFU/100 mL was calculated as the load allocation for the 400 
FC/100 mL standard. 

For the South Branch, load allocation geometric means were: 

• 471 CFU/100 mL was calculated as the load allocation for the 400 
FC/100 mL standard. 

Load allocations calculated for Lake Carasaljo and Ocean County Park Lake are 
as follows: 

• Ocean County Park Lake: 1.53 x 1010 colonies/year 

• Lake Carasaljo: 1.54 x 1012 colonies/yr 

Within the Metedeconk River estuary, existing load was calculated at 1.47 x 1016 
colonies per year. 

3.5 Subbasin Analysis (HUC14) 
A prioritized ranking of potential pollutant sources was conducted based on the 
identified impairments, pollutant loading estimates, and the visual assessment 
results for each HUC14 subbasin. An individual analysis of each subbasin was 
performed to isolate and identify the most significant potential contributing 
areas as sources of the various pollutants to the Metedeconk River. A 
description of the potential pollutant sources by land use, visual assessment 
observations, and riparian conditions is provided for each of the 11 subbasins in 
the Metedeconk River watershed as they relate to water quality, water 
quantity, and habitat conditions. A figure depicting each subbasin is provided 
with the major water features (streams, wetlands, and lakes) overlain onto 2010 
aerials to illustrate the land use distribution, development proximity and 
encroachment with respect to the riparian corridor. The following target loading 
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sources are identified as prevalent in each subbasin and connected to the 
pollutants they are estimated to be contributing: 

• Medium density residential runoff 

• High density residential runoff 

• Commercial runoff 

• Industrial runoff  

• Cropland and pastureland 

• Livestock farms / Other agriculture 

• Golf courses 

In addition to the above, while not land use types, riparian encroachment and 
medium to high density residential areas served by septic systems are additional 
issues of concern to the watershed.  

As mentioned above in Section 3.4.3, calculated loads for each general land use 
category are presented by subbasin in Tables 3-9 and 3-10a-c. For the 
parameters calculated in those tables (TN, TP, TSS), more specific land uses 
comprising the top 50% of total loading are presented in separate tables within 
the text below, based on the primary constituent of concern (TN, TP or TSS).  

All HUC14s with the exception of SB1 and CFL1 are impaired for pathogens of 
which the major source is stormwater.  

A summary of water quality and visual assessment data for all HUC14s is 
presented in Tables 3-11 and 3-12 for the North and South Branches 
respectively. Although the main stems have predominantly ‘Good’ SVA scores, 
water quality degradation is apparent downstream. A shift to more intense land 
use (medium-density residential) is associated with lower tributary SVA scores 
and water quality degradation. SVA data indicate the condition of the 
watershed at the tributary level although water quality data are lacking in many 
instances. 

A summary of all identified water quality impairments are listed in Table 3-13. 
As shown in the table, “runoff volume” is identified as an impairment to the 
watershed. Based on the SVA data, there is a correlation between impervious 
cover and the associated increased runoff volume leading to degraded stream 
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channels. Since degraded conditions were reported in the visual assessments for 
the more developed basins, this is a pollutant of concern for these basins. 

NB1  
More than 75 percent of the HUC14 subbasin NB1 land use is forest and 
wetlands. Minimal scattered residential and agricultural land uses, mostly 
located on the fringes of the drainage basin, generally correspond with high 
water quality in this mostly undeveloped headwater subbasin. However, the 
establishment of one of only two TMDLs for phosphorus in the entire Barnegat 
Bay Watershed, established in 2005, for the North Branch Metedeconk River 
indicates that this subbasin is contributing excessive phosphorus to the stream 
system. According to the loading analysis, the largest non-point sources of 
phosphorus reaching the stream in subbasin NB1 are runoff from agriculture 
and residential uses. The 2010 303(d) List documents the source of the 
phosphorus impairment as fertilizer and manure. 
 
The most upstream headwaters of the North Branch include some localized 
areas of large lot residential land use and a pond indicated in the Stream Visual 
Assessments as a possible source of nutrients. Approximately 1,029 acres of the 
Turkey Swamp natural lands comprised of forest and wetlands in this subbasin 
are protected from development as state owned Wildlife Management Areas 
(WMA).The amount of urban residential and agricultural land use intensifies 
towards the outlet of the subbasin.  
 
On Site Disposal Systems (OSDSs) are not anticipated to be a significant source 
of nutrient or pollutant loading since the development is very low density (> 5 
acre lots). Nor are OSDSs anticipated to be a significant source of pathogens to 
the river. Although OSDSs could very well be a source of pathogens, they have 
to be within a fairly short groundwater travel time to the river (as baseflow; 
pathogens not persistent along long (years) groundwater flow paths) and 
generally in higher density development.  
 
The source of the pathogen impairment is listed as manure and wildlife, which is 
most likely attributed to geese. This subbasin includes several open water and 
open spaces which may be attracting geese. 
 
The source of the non-attainment of the SWQS for dissolved oxygen could be 
the wetlands themselves, which can produce a reducing environment (and a 
means for denitrification). As the SVA indicated low scores for nutrient 
enrichment and water appearance, phosphorus loading could be causing some 
eutrophication, which would also contribute to the low dissolved oxygen levels. 
 
As mentioned above, the source of the arsenic is likely a combination of natural 
sources consisting of atmospheric deposition through precipitation and the 

 

 

Simulated groundwater travel time 
(after Nicholson, 2010) 
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aquifer matrix in which arsenic is being discharged with baseflow. In addition, 
there are some land uses listed as “ORCHARDS/VINEYARDS/NURSERIES/ 
HORTICULTURAL AREAS” which may be supplying arsenic through runoff from 
fields that were once treated with arsenic based pesticides. Although there 
aren’t many of these uses within NB1 (only just over 26 acres), there are some 
upstream of BTMUA water quality sampling station “NO” which has shown 
elevated arsenic (numerous samples > 1 ug/L, but still below drinking water 
standards).  
 
The source of the DDT and its related breakdown products is unclear. It could be 
the result of atmospheric deposition or potentially remnants of baseflow from 
the far recharge areas to the watershed. As DDT was banned 40 years ago in the 
United States, it is unlikely that it is an active source. 
 
The impairment for lead listed on the 2012 Draft 303(d) List includes urban 
runoff and industrial land uses as sources. As there are only approximately 13 
acres of industrial land use within NB1, more refined source tracking should be 
conducted. 
 
Figure 3-9 illustrates the extent and distribution of wetlands and development 
in the NB1 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5).  
 

 

 

 

 

 
 
 

 
 

 

 

 

Land Use Percent Subbasin 
Phosphorus Loading 

Percent 
Subbasin Area 

Residential, rural, single 
unit 16% 8% 

Cropland and 
pastureland 16% 4% 

Other Agriculture 10% 2% 
Commercial/Services 7% 1% 



 

  METEDECONK RIVER WATERSHED PROTECTION AND RESTORATION PLAN| 3-25 
 

3 Section 3 
Watershed Conditions 

NB2 
The largest HUC14 subbasin in the Metedeconk encompasses the mid-section of 
the north branch from north of I-195 to Route 9 and is split north/south by the 
North Branch with the majority of the area to the north in Howell Township, and 
the rest within Jackson Township. This subbasin is heavily developed with 
mostly medium density residential type land use served by a municipal sanitary 
sewer system. Significant development in this subbasin over the last 15 years 
seems to have occurred to the eastern and western portions of the subbasin. 
Several stormwater basins (mostly dry ponds) exist at the headwaters and along 
the Route 9 corridor which detain stormwater, but provide minimal treatment. 
Development has encroached on the riparian corridor for much of its length. A 
utility easement intersects the river rendering a large area of the riparian buffer 
cleared of forested vegetation. Over 3 miles of Route 9 transects the subbasin 
from north to south with a corresponding high density commercial corridor and 
a 3.5 mile stretch of Interstate 195 also transects the subbasin.  

Subbasin NB2 contributes more N, P, and TSS to the Metedeconk River than any 
other subbasin, not only due to its size, but due to the extensive medium and 
low density, single family residential development (46 %) blanketing the 
subbasin. Nitrogen concentrations increase significantly within NB2 from low 
nitrogen within NB1 (from an average concentration of 0.08 mg/L to 0.41 mg/L 
(based on 2008 data collected by BTMUA). Increases in specific 
conductance/TDS are also observed as are decreases in SVA score (Table 3-11).  

There are at least 42 stormwater basins (mostly dry ponds) predominantly 
located along the Route 9 commercial corridor and the more recently developed 
northwest area. The main stem North Branch Metedeconk River and 4 
tributaries are listed as impaired for fecal coliform. Significant growth has 
continued throughout this subbasin in both Howell and Jackson Townships since 
1995. 

The source of the pathogen impairment is stormwater runoff, which transports 
pathogens in animal waste from pets and wildlife, primarily geese. 

The cause of the low dissolved oxygen may be also attributed to the wetlands 
producing a reducing environment. Although not as extensive as NB1, wetlands 
do cover 20% of this HUC14, particularly to the northern portions. Also, it is 
possible that the water leaving NB1 has not yet oxygenated by the time it 
reaches the sampling points within NB2, as indicated by the source listed in the 
2010 303(d) List (upstream wetlands). 

Similar to NB1 (and for the rest of the HUC14s throughout the watershed where 
arsenic is identified as an impairment), the source of the arsenic is likely a 
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combination of natural sources consisting of atmospheric deposition through 
precipitation and the aquifer matrix in which arsenic is being discharged with 
baseflow. In addition, there are some land uses (18 acres) listed as 
“ORCHARDS/VINEYARDS/NURSERIES/ HORTICULTURAL AREAS” which may be 
supplying arsenic through runoff from fields that were once treated with arsenic 
based pesticides. It is also likely that some of the elevated arsenic is a result of 
potential excessive loading to NB1 as NK, which shows elevated arsenic, is 
immediately downstream of NB1.  

The source of the elevated temperature which violates the SWQS in this 
subwatershed is not evident from readily available water quality data, although 
the SVA scores indicate that the canopy cover scores are low at several stations 
within NB2 (Figure 3-10). As listed in Table 3-13, the source of the turbidity 
impairment listed on the 2012 Draft 303(d) List is urban runoff. 

Figure 3-11 illustrates the extent and distribution of wetlands and development 
in the NB2 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5). 

 

Land Use 
Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Residential, single unit, 
medium density 50% 29% 

Commercial/services 12% 5% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nitrate as nitrogen at BTMUA water 
quality stations. Top: average annual 
(2008) at water quality stations along 

the North and South Braches; Middle: 
concentration of nitrate as nitrogen at 

Station NK, near discharge of NB1; 
Bottom: nitrate as nitrogen at Station 

NG, within HUC-14 NB2 
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NB3 
The drainage area of Haystack Brook before it confluences with Muddy Ford 
Brook and the North Branch Metedeconk River is entirely within HUC14 
subbasin NB3 in Howell Township. Urban land uses account for about 85% of 
the pollutant loading in this subbasin while only covering 50% of the land. 
Medium density residential land use towards the north end of the subbasin and 
the high density commercial corridor along Route 9 comprise the majority of the 
urban land uses. The riparian corridor is mostly intact except at the very 
headwaters of the Haystack Brook tributaries and near the confluence with 
Dicks Brook. Visual assessment observations in this subbasin indicate poor 
riparian conditions throughout the subbasin. There are at least 14 stormwater 
basin facilities (mostly dry ponds) identified in addition to 3 lakes.  

The northern portion of Haystack Brook is on the 303d list for pathogens. 
Although there is a large portion of this HUC14 not served by sanitary sewers, 
septic systems are likely not a significant source of nutrients and pathogens 
since the current land use and zoning is low density residential with 1-6 acre 
zoning (see Figure 2-9e). As per the 303(d) List and the TMDL, the source of the 
pathogens impairment is urban runoff, pet waste, waterfowl and other wildlife. 

Specific conductance is also elevated within NB3, likely due to an increase in 
impervious cover from upstream HUC14s. Increased impervious cover is also 
associated with increased stormwater runoff of which urban loading and more 
specifically through road salt can lead to increased specific conductance. In 
addition to direct runoff, road salt may also be infiltrating into pervious areas 
and ultimately discharging as baseflow. Additional groundwater data are 
required to determine the likelihood of that possibility. 

Figure 3-12 illustrates the extent and distribution of wetlands and development 
in the NB3 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5).  

Land Use Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Residential, medium 
density 47% 24% 

Commercial 10% 4% 
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NB4 
Agriculture appears to be impacting water quality in NB4 more than any other 
subbasin within the watershed. The 2010 New Jersey Integrated Water Quality 
Monitoring and Assessment Report lists phosphorus and TSS as impairments for 
Muddy Fork Brook. In addition, pathogens are listed as an impairment as per the 
fecal coliform TMDL for Tarklin Brook and Muddy Fork Brook. Nitrate levels at 
MF1, which is near the mouth of Muddy Ford Brook, are approximately the 
same level as those along the main stem of the North Branch. This is interesting 
because the total area draining to Muddy Ford Brook is small in comparison to 
the entire area draining to the North Branch. In addition, TSS loading is 
somewhat elevated and soils in the eastern portion of the sub-watershed have a 
medium-high soil erodibility rating (silty) which could be contributing to the TSS 
issues in the brook (see Figure 3-7).  

The drainage area upstream of MF1 is a mixture of agriculture and residential 
development. Residential areas are predominantly at the headwaters of the 
tributaries to Muddy Ford Brook, and the streams are fed by stormwater. The 
SVA scores in the drainage area to Muddy Ford Brook are relatively low (Table 
3-11). Thirteen of the 19 stormwater basins (mostly dry ponds) identified in NB4 
are associated with the two new large residential subdivisions in the eastern 
half of NB4 (near the Ramtown section of Howell Township). Urban land use, 
mostly medium density residential, covers approximately 27% of the land and 
adds an estimated 48% of the pollutants while cropland, pastureland, and other 
agricultural land uses contribute about 23% of the phosphorus from 9% of the 
land.  

As mentioned above, the assessments identified only one site with a near-
stream nutrient loading source, specifically site SHB1, which is located within 
subwatershed NB4. The more than 30 acres of orchard land use types may also 
be contributing to some arsenic loading within the subbasin. Mercury in the 
water column is also listed as an impairment although the cause is unknown and 
could perhaps be related to atmospheric deposition related to the TMDL for 
mercury in fish tissue. The source of the arsenic is natural sources consisting of 
atmospheric deposition through precipitation and the aquifer matrix in which 
arsenic is being discharged with baseflow. 

Figure 3-13 illustrates the extent and distribution of wetlands and development 
in the NB4 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5). 
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Land Use Percent Subbasin 
Phosphorus Loading 

Percent 
Subbasin Area 

Residential, medium 
density 24% 8% 
Other Agriculture 15% 6% 
Residential, rural 9% 8% 
Cropland and 
Pastureland 8% 3% 

 

Land Use Percent Subbasin 
TSS Loading 

Percent 
Subbasin Area 

Other Agriculture 19% 6% 
Residential, medium 
density 13% 8% 

Cropland and 
Pastureland 11% 3% 
Residential, rural 9% 8% 

 

Land Use Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Residential, medium 
density 21% 8% 

Other Agriculture 10% 6% 
Deciduous Forest 7% 13% 
Residential, rural 7% 8% 
Cropland and 
Pastureland 5% 3% 
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NB5 
HUC14 subbasin NB5 receives flows from the North Branch Metedeconk River to 
the west and Haystack Brook and Muddy Ford Brook to the north, and 
discharges at the confluence with the South Branch Metedeconk River. The 
subbasin is split between Howell Township, Lakewood Township and Brick 
Township by the North Branch. Residential high and medium density land uses 
as well as commercial impervious areas dominate this subbasin with 22% 
impervious area, an increase of 3% since 1995. The Garden State Parkway 
parallels the eastern border of the drainage basin. There are about 21 identified 
stormwater basins controlling runoff from a small portion of the developed land 
area, and many older developed areas with no basins. The Woodlake Country 
Club interrupts the riparian corridor (wetlands) along Cabinfield Branch.  

Pine Creek and Gravelly run are largely fed by stormwater inputs from large 
residential developments upstream. Excessive siltation was observed at the 
outfall at SVA site GR2 (see Figure 3-1). BTMUA water quality data also indicate 
increased nitrogen within this subbasin. Nitrogen loading is primarily due to 
medium and high density residential land use.  

This subbasin has impairments for arsenic and temperature. The arsenic is likely 
naturally occurring with loading through baseflow and precipitation. There are 
very few orchards in this subbasin (less than 7 acres), so orchard runoff is not 
likely to be a significant source. Most of the water quality data collected by 
BTMUA at the discharge point of this subbasin (water quality station NA – refer 
to Figure 3-2) indicate arsenic concentrations well below 1 ug/L. Canopy cover 
scores from the SVA are low along Schoolhouse Branch and along the Route 9 
corridor near NF-14, which could help explain the reason for the temperature 
impairment, although canopy cover scores are fairly high along most of the 
main stem.  

Although the water quality dataset used for the technical analysis (2008) did not 
indicate lead as an impairment, lead is listed on the 2012 Draft 303(d) List. The 
source of the lead impairment has been identified as urban runoff. More than 
60% of the area of this subbasin is classified as urban as per the 2007 NJDEP 
land use/land cover database. 

NB5 is also impaired by pathogens, as per the fecal coliform TMDL. 

Figure 3-14 illustrates the extent and distribution of wetlands and development 
in the NB5 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5). 
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Land Use 
Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Residential, medium 
density 41% 26% 

Residential, high density 
or multiple dwelling 15% 10% 

Commercial 11% 5% 
 

SB1 
The South Branch Metedeconk headwater subbasin, similar to NB1, has 
extensive wetlands covering just over 50% of the land area, much of which are 
county owned lands. Approximately 210 agricultural acres in the northern, 
Monmouth County and Freehold Township portion of the subbasin account for 
the single largest estimated potential pollutant loading source within SB1, which 
has the lowest estimated pollutant loadings of all the Metedeconk River HUC14 
subbasins. Interstate 195 traverses the subbasin along the southern end. SB1 is 
the only subbasin not listed for fecal coliform impairment in the Metedeconk 
River Watershed, but it does contain a reach of the South Branch Metedeconk 
River listed as impaired for arsenic and dissolved oxygen. Septic systems are 
another potential source of nutrients and in this subbasin, particularly from the 
industrial land uses which are not served by sanitary sewers (Figure 3-15).  

Nearly 2,000 acres of the Turkey Swamp lands within this subbasin are 
protected from development as state-owned wildlife management areas 
(WMA). Another 569 acres are protected as Ocean County Natural Lands Trust 
Fund (NLTF) acquired parcels. The Turkey Swamp WMA covers most of the 
northern half of the subbasin, in Freehold Township and Monmouth County. 
The NLTF parcels cover the majority of the southern half of the subbasin in 
Jackson Township, Ocean County. 

The source of the pathogen impairment is listed as manure and wildlife, which is 
most likely attributed to geese. This subbasin includes several open water and 
open spaces which may be attracting geese. Although septics are a potential 
source, they are not anticipated to be a significant loading source since the 
development is very low density. 
 
The source of the arsenic impairment is likely natural, although the 2012 Draft 
303(d) list indicates that the source of the arsenic is from agricultural activities; 
however, only approximately 0.2% of the subbasin is comprised of orchards, 
although previous land uses may have had a higher percentage. The dissolved 
oxygen impairment could be due to the wetlands creating a reducing 
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environment (as per 303(d) list), but also could be due to some eutrophication 
resulting from phosphorus loading from the agricultural land uses and other 
activities which utilize fertilizer. As per the date of this draft, dissolved oxygen is 
not included on the 2012 Draft 303(d) list. 

As with other subbasins for which lead is listed as an impairment on the 2012 
Draft 303(d) list, lead was not evident as an impairment from the 2008 dataset 
used for the water quality analysis. Nevertheless, it is now listed as an 
impairment and should be addressed. Urban runoff is listed as the source of the 
impairment. Only 8% of the area of the subbasin is listed as urban and of that 
only approximately 13-14 acres is industrial. 

Figure 3-15 illustrates the extent and distribution of wetlands and development 
in the SB1 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5). 
Cropland and pasture land account for 15% and 27% of the nitrogen and 
phosphorus load, respectively. 

SB2 
The second subbasin along the South Branch Metedeconk River contributes the 
second least estimated amount of pollutants to the Metedeconk River system 
due to its limited development. The South Branch Metedeconk River travels 
through the Metedeconk National Golf Club, beneath Interstate 195, and 
through Jacksons Mills Lake, all in Jackson Township. The riparian corridor 
maintains a continuous wide buffer except around the I-195 and Jackson Mills 
Road crossings, contributing to high overall water quality ratings. Although 
medium density residential contributes the greatest estimated load of N, P, and 
TSS, recreational lands (i.e. golf course) contribute an estimated 8% of the total 
load for those pollutants for the 4% of land area covered in SB2. Of the 15 or 
more existing stormwater basins identified in this watershed, 12 are attached to 
the recently constructed large subdivision on the eastern half of the subbasin 
and are mostly wet detention type facilities.  

SB2 is also impaired by pathogens, as per the fecal coliform TMDL. The source of 
the pathogens is primarily stormwater, as documented by the TMDL. In 
addition, turbidity is listed as an impairment on the 2012 Draft 303(d) list of 
which stormwater is the source. 

Figure 3-16 illustrates the extent and distribution of wetlands and development 
in the SB2 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5).  
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SB3 
More development exists in this subbasin than upstream, leading to reduced 
water quality and visual assessment scores. Stormwater runoff, mostly 
occurring from areas north of the South Branch Metedeconk River, is the largest 
contributor of pollutants in SB3. Medium density residential land use comprises 
12% of the area and contributes 20-31% of the N, P, and TSS loadings. Low 
density residential comprises 15% of the area and contributes about 17% of the 
loadings. Agricultural land uses (cropland and pastureland) comprise 2% of area 
and add 3-8% of P, N, and TSS loadings. Much of this recent urban development 
was constructed with stormwater detention facilities (almost all dry ponds) 
which provide some peak flow attenuation but minimal water quality 
treatment. SB3 is entirely within Jackson Township and is within the sanitary 
sewer service area except for portions to the very north and the southwest. 

Identified impairments within this subbasin (Table 3-13) are consistent with an 
increase in impervious cover. Visual assessments have identified eroded stream 
banks within this subbasin. The fecal coliform TMDL identifies stormwater as 
the source of impairment for pathogens. Increased conductance and total 
dissolved solids (TDS), particularly during the winter, is likely the result of road 
salting which is also attributed to impervious cover. Excessive application of 
road salt may also be discharging into the South Branch and its tributaries as 
baseflow as the salt dissolves and infiltrates into the aquifer. 

The transition to medium-density residential land use correlates with increased 
concentrations of nitrogen downstream of BTMUA sample site SI. In addition, 
SVA scores are primarily “Fair” and “Poor” along the tributaries downstream of 
station SI (Table 3-12). The impervious cover increases in SB3 to 13%, up from 
7% in SB2.  

Figure 3-17 illustrates the extent and distribution of wetlands and development 
in the SB3 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5). 
 

Land Use 
Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Residential, single unit, 
medium density 29% 12% 

Commercial/Services 9% 3% 
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SB4 
The SB4 HUC14 subbasin begins in Jackson Township and ends near the center 
of Lakewood Township at Lake Carasaljo and Lake Manetta. The riparian buffer 
along the South Branch Metedeconk River is mostly continuous and wide until 
about halfway through, where it passes through the Lakewood Country Club 
and a residential subdivision to the south encroaches on the river. Lakes 
Carasaljo and Manetta have very little, if any, naturally vegetated riparian 
buffer, and there are numerous stormwater inputs directly into the lakes from 
the surrounding residential development. Impervious cover of the subbasin is 
almost 20%. Existing stormwater detention basins (mostly dry ponds) are 
dispersed throughout SB4, associated with more recent development. Urban 
land uses (residential, commercial, etc) occupy 60% of the subbasin and are 
responsible for approximately 86% of the total pollutant loadings. There are at 
least 5 large high density residential subdivisions, two of which do not appear to 
have any stormwater management facilities intercepting flow prior reaching the 
waterway.  

As shown in Table 3-13, this subbasin is also impaired by arsenic. Although not 
listed in the 303(d) List, the source of the elevated arsenic is likely due to natural 
conditions within the Kirkwood-Cohansey aquifer releasing elevated 
concentrations of arsenic to the Metedeconk River watershed as baseflow. 
Visual assessments have also revealed eroded stream banks, associated with 
flashy flows caused by increased impervious cover. 

As indicated earlier in this Section, in addition for being included in the stream 
TMDL for fecal coliform, a TMDL for fecal coliform exists for Lake Carasaljo. An 
evaluation of Lake Carasaljo in 2005 (Birdsall Engineering, 2005) concluded the 
following: 

• Primary pollutants to the lake were phosphorus and fecal coliform; 

• Stormwater runoff is the primary source of pollutants to the lake; 

• Waterfowl contribute a significant source of fecal coliform, but still less 
than stormwater; 

• Turbidity is a problem and is likely due to stormwater runoff and 
excessive phytoplankton; 

• The lake can be characterized as eutrophic due to its high nutrient 
concentration and excessive coverage of macrophytes, primarily 
fanwort. 
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Figure 3-18 illustrates the extent and distribution of wetlands and development 
in the SB4 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5).  

SB5 
 The Lakewood downtown area and Lakewood Industrial Park cover this 
subbasin with the highest impervious area of all the Metedeconk River 
Watershed subbasins, at 26% impervious. At least 32 stormwater basins are 
detaining urban runoff from the Lakewood Industrial Park, First Energy Park, 
and some of Lakewood’s commercial and residential development, with direct 
stormwater discharges from older developed areas. Most of the remaining 
undeveloped area in this subbasin is zoned for medium density residential and 
the Cedarbridge Redevelopment Area (Figure 2-10j). Single unit, medium 

density residential land use contributes the largest percentage 
(26 percent) of the estimated nitrogen loadings across 15 percent 
of the land while commercial areas contribute the largest 
loadings per acre at about 25 percent of the nitrogen over 10 
percent of the land. Intact riparian buffers along considerable 
lengths of the South Branch Metedeconk River and tributaries 
have been beneficial in protecting water quality and stream 
function in this heavily developed subwatershed. 

As shown in Table 3-13, this subbasin is also impaired by arsenic 
and pathogens. The arsenic is likely naturally occurring with loading through 
baseflow and precipitation. The source of the pathogens is primarily 
stormwater, as documented by the TMDL. Mercury and lead are also listed as 
impairments, likely due to excessive stormwater runoff from elevated 
impervious cover from industrial and other urban land uses. Stream visual 
assessments conducted within this subbasin noted an excessive amount of 
floatables. 

Figure 3-19 illustrates the extent and distribution of wetlands and development 
in the SB5 subbasin (also see Land Use and Zoning in Sections 2.4 and 2.5).  

Land Use 
Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Medium Density 
Residential 24% 15% 

Commercial 23% 10% 
Industrial 11% 7% 
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CFL1 
This subbasin is downstream of the confluence of the North and South 
Branches. It is heavily urbanized and includes a portion of the Lakewood 
Industrial Park in Lakewood Township and Brick Plaza and surrounding 
commercial centers in Brick Township. Residential, commercial, and industrial 
land uses account for the 23% impervious cover and contribute the second 
highest pollutant loadings to the Metedeconk River of all the watershed 
subbasins. Cedar Bridge Branch is heavily channelized and piped through 
intensive industrial and commercial areas and, as a result, received the lowest 
visual assessment rankings for riparian conditions. Only 9 existing stormwater 
basins were identified in this subbasin to control urban runoff. The Forge Pond 
County golf course is located just upstream of Forge Pond on the Metedeconk 
River. However, loading estimates from the golf course are small compared to 
the loadings contributed by the extensive urbanized areas.  

As shown in Table 3-13, this subbasin is also impaired by arsenic and pathogens 
(Enterococcus). The arsenic is likely naturally occurring with loading through 

baseflow and precipitation. The source of the pathogens is 
primarily stormwater, as documented by the TMDL. 

Figure 3-20 illustrates the extent and distribution of wetlands and 
development in the CFL1 subbasin (also see Land Use and Zoning 
in Sections 2.4 and 2.5). 

 

 
 

 
 

Land Use 
Percent Subbasin 
Nitrogen Loading 

Percent 
Subbasin Area 

Medium Density 
Residential 31% 18% 

Commercial 22% 9% 

 

SVA Site CBB-3 
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Section 4 
Identification of Management 
Strategies 
Protection and restoration of the Metedeconk River Watershed entails halting 
impacts of further development and reversing impacts of existing development. 
Further development is inevitable in the watershed and if not properly managed 
has the potential to cause significant water quality degradation. Therefore, 
measures must be taken to minimize any additional impacts and mitigate the 
impacts that have already been realized from existing development. 

Under the Phase II NJPDES stormwater rules for the Municipal Stormwater 
Regulation Program, municipalities with separate storm sewer systems are 
required to implement various control measures that should reduce bacteria 
and nutrient loadings. These requirements also include measures to eliminate 
“illicit connections” of domestic sewage and other waste to the stormwater 
conveyance system, adopt and enforce pet waste ordinances, prohibit feeding 
of unconfined wildlife on public property, clean catch basins, perform good 
housekeeping at maintenance yards, and provide related public education and 
employee training. These strategies will help to achieve the percent reductions 
to meet the TMDL targets.  

In addition, the Stormwater Management Rules include updated performance 
standards for new development which include runoff controls and groundwater 
recharge. For example, for new major development, 100% of preconstruction 
groundwater recharge must be maintained or the increase in stormwater runoff 
following construction from a two-year storm must be infiltrated. The 
Stormwater Management Rules define “major development” as any 

4 
Section 4 

Identification of Management Strategies 
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development which disturbs one or more acres of land or increases impervious 
area by ¼ acre or more. 

As time progresses and the Stormwater Management Rules are implemented, 
impacts to the watershed from new development will be significantly reduced 
relative to periods before the Stormwater Rules were developed. So, in essence, 
implementation of the Stormwater Rules is in fact a regional management 
measure. The management measures identified within this Plan are therefore 
targeted at previously developed or redevelopment areas. However, future 
stormwater management practices can be more protective of watershed 
function through the incorporation of progressive Low Impact Development 
(LID) concepts to the fullest extent practical.  

Stormwater management is among the most pressing concerns for the 
watershed. In order to reduce pollutant loads, the volume of stormwater 
reaching stream system must be reduced, particularly for smaller, more 
frequent storms such as the stormwater quality design storm of 1.25-inches of 
rainfall over two hours. Antiquated stormwater infrastructure, including direct 
discharge outfalls and detention basins, are prevalent throughout the 
watershed. There is considerable opportunity for the installation of stormwater 
BMPs and other restoration projects to address existing problems. 

Increased runoff is directly related to the loadings of each pollutant, erosion, 
reduced groundwater recharge and base flow, and an altered hydrologic regime 
entering the estuary. Runoff volume is best treated through infiltration BMPs 
which reduce the volume reaching the stream and improve groundwater 
recharge. These are particularly effective in the sandy soils of the watershed and 
where depth to the water table is sufficient to allow for infiltration of the 
collected stormwater. When infiltration capacity has been maximized, extended 
detention type BMPs, including variations of dry ponds, wet ponds, and 
wetlands, provide runoff volume control. These BMPs attenuate not just peak 
flows, but also regulate the magnitude and timing of flows reaching the stream 
channel, and provide water quality treatment. 

The objectives for protection and restoration of the Metedeconk River 
watershed have been set by the stakeholders (see Table 1-1). Watershed 
conditions and problem areas are identified based on monitoring and loading 
studies. Potential causes and sources of pollutant loadings have been identified 
and prioritized on a HUC-14 basis in the previous section. A “toolbox” of 
prioritized best management practices (BMPs) has been prepared with 
estimated reduction efficiencies and costs. Application of these BMPs to areas 
and specific sites throughout the watershed is intended to optimize local and 
regional water quality benefit, improve in-stream conditions, eliminate use 



 

 METEDECONK RIVER WATERSHED PROTECTION AND RESTORATION PLAN| 4-3 
 

4 Section 4 
Identification of Management Strategies 

 

impairments, and improve aesthetic and recreational value in accordance with 
the watershed objectives. 

In order to protect and restore the Metedeconk River watershed, management 
strategies commensurate with the source types, scales, distributions, and 
delivery mechanisms of pollutant loadings associated with impairments are 
identified for implementation. Also presented in this Section are management 
strategies for the several lakes within the watershed. Although a TMDL for fecal 
coliform (pathogens) is in place for two of the lakes within the watershed, other 
lakes have also had impacts through sedimentation, nuisance vegetation and 
phosphorus loading from stormwater. 

The Task 5 Memorandum, Management Strategies, provided a comprehensive 
“toolbox” of available structural and non-structural management strategies. 
This section applies these tools to the watershed conditions described in Section 
3.  

The identified strategies are intended to address NJDEP’s priorities of 
eliminating water quality impairments and maintaining the Category One non-
degradation standard in the watershed, as well as the priorities of the 
stakeholders within the watershed, including the Barnegat Bay Partnership 
(estuary restoration) and Brick Utilities (water supply protection).  

Load reductions required to eliminate impairments are estimated to set 
quantified, measureable goals for non-point and point source pollution 
abatement. The TMDL documents for phosphorus (sub-basin NB1 only) and 
fecal coliform for the watershed provide load reductions for these pollutants. A 
load reduction goal for nitrogen is presented herein consistent with the goal of 
supporting the health of the Barnegat Bay. Load reductions for other regulated 
impairments are generally associated with stormwater management measures.  

Load reductions for arsenic are not specified as the natural background arsenic 
concentrations within the aquifer likely exceed the SWQS. Arsenic loading 
within streams is primarily in particulate form during higher flows and arsenic 
that is supplied through groundwater baseflow is often bound to streambed 
sediments. The geologic contribution to groundwater is considered to be 
significant (Barringer et al, 2011). Additional groundwater data within the 
Metedeconk River watershed would be required to make a better 
determination. A potential anthropogenic source is runoff from orchards, so 
further investigation of those land uses is recommended to address the arsenic 
impairment. However, it is likely that arsenic is naturally occurring and natural 
background concentrations may in fact exceed the New Jersey Surface Water 
Quality Standard (SWQS) of 0.017 ug/L. 
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Pollutants and parameters indicative of reduced water quality such as low DO 
and high temperatures will be addressed through more quantifiable reductions 
in N, P, and TSS since these pollutants are proxy metrics for these parameters.  

Previous management strategies have been shown to be effective and others 
are currently on-going. The Ocean County Department of Planning has 
completed a project that was funded under the Atlantic Coastal Watershed 
Program Grant. The project focused on stormwater basin retrofits to improve 
infiltration at a number of locations. Although none of these projects were 
within the Metedeconk River watershed, the project was very successful and 
improved not only the treatment and infiltration performance of the basins, but 
the aesthetic value as well. Ocean County continues to be proactive with regard 
to basin retrofits and other stormwater pollution prevention measures including 
promotion of rain gardens, pet waste prevention, street sweeping and 
floatables control, among others (see 
http://www.planning.co.ocean.nj.us/watershed/stormwatermgt.htm for 
additional information).  

Stormwater basin mitigation projects are also underway as part of New Jersey’s 
Barnegat Bay 10-Point Comprehensive Action Plan, which was unveiled by 
Governor Chris Christie in December 2010. The projects are being funded 
primarily through principal forgiveness loans (PFLs) of which $17 Million was 
initially made available. One project will be completed within the Metedeconk 
River watershed through the first funding cycle, involving the retrofit of a large 
stormwater basin in Howell Township to a constructed gravel wetland. It is 
anticipated that a total of $100 million in funding will be made available through 
the New Jersey Environmental Infrastructure Trust (NJEIT) between 2011 and 
2021 for similar projects. Three bills were also signed into law as part of the 
Action Plan. The first requires the New Jersey Department of Transportation to 
inventory and assess State-owned stormwater basins in the Barnegat Bay 
watershed and to include needed repairs or replacements in its capital project 
plans. The second, a new Fertilizer Law, establishes the strictest-in-the-nation 
standards to control the amount and content of fertilizer applied to lawns. This 
will significantly reduce phosphorus and nitrogen loading throughout the 
estuary. The third bill will improve statewide soil erosion and sediment control 
standards by requiring post-construction soil restoration to limit soil 
compaction.  

Rutgers University and the Jacques Cousteau National Estuarine Research 
Reserve (NERR) have developed a Stormwater Management & Planning Tool for 
the Barnegat Bay Watershed (SWMPT) for Ocean County. This tool includes an 
inventory of stormwater infrastructure as well as potential mitigation sites 
within the Barnegat Bay watershed.  

From Ocean County Planning 

http://www.planning.co.ocean.nj.us/watershed/stormwatermgt.htm
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In addition to Rutgers University, Georgian Court University has been proactive 
in implementing stormwater management demonstration projects on its 
campus. It has installed a model nitrogen-reducing rain garden based on the 
UNH gravel stormwater basin design and is monitoring its performance and 
pollutant removal capability. It has also made improvements in landscape 
maintenance (e.g. no mow zones) and soil restoration (i.e. soil de-compaction 
using a Verti-Quake machine). Additional stormwater management 
demonstration projects for the GCU campus are in the developmental stages. 
GCU has some key objectives in undertaking these projects, besides decreasing 
the university's impact on the Metedeconk watershed. It intends to evaluate the 
performance of the various strategies and BMP designs so that informed 
decisions can be made about which will be most effective for broader 
application in the region. It also wishes to showcase these strategies to a wide 
audience and communicate and educate the public about stormwater 
management. Funding for this work is being actively sought by the University. 

Water supply is a concern for the Metedeconk watershed. The New Jersey 
Statewide Water Supply Plan projects significant water supply deficits for the 
Metedeconk watershed based upon population growth and build-out 
projections. Options offered in the Water Supply Plan (1996) to help alleviate 
these concerns include managing the use of surface and groundwater water 
supplies to maximize availability (conjunctive use), aggressive water 
conservation programs, development of reservoir storage, and development of 
aquifer storage and recovery (ASR) well facilities to store water underground 
during low demand periods for later recovery during high demand periods. 
Since the 1996 Water Supply Plan was released, several water purveyors in the 
watershed have developed ASR facilities, and the Brick Township Municipal 
Utilities Authority completed construction of the 860 million gallon Brick 
Reservoir in 2004. The NJDEP is currently working on an updated statewide 
water supply plan. 

Much of the water use in the watershed is depletive in nature, as wastewater is 
collected, treated and discharged to the Atlantic Ocean. During summer 2010, 
numerous water utilities in the region, including BTMUA, experienced record 
water demands, and a statewide drought watch was issued by NJDEP. Water 
conservation programs are recommended. Future water supply needs of 
Lakewood Township will be significant and a water supply plan for the build-out 
has not yet been developed. 

 4.1 Water Conservation 
Water efficiency occurs on both the supply-side, or reductions in water losses 
within the utility system itself, and the demand side, primarily through direct 
water conservation measures from the customer, such as reduced irrigation and 
improved plumbing fixtures.  
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Water use efficiency on the supply-side is primarily conducted through the 
installation and proper maintenance of leak detection systems and maintenance 
and/or replacement of critical infrastructure components such as water mains 
and storage tanks. Water losses within the system, otherwise known as 
unaccounted for water (UAW) or non-revenue water (NRW, as preferred by the 
American Water Works Association), can occur through a number of 
circumstances. Apparent losses are due to unauthorized consumption or meter 
inaccuracies. Real losses are physical leaks in the distribution system. NRW is 
calculated simply by subtracting the volume of water usage that was billed to 
customers from the water that was produced at the source. Estimates of UAW 
can vary considerably between different water purveyors as it is a function of 
the age of the system and how well it is maintained. In order to better quantify 
and understand water losses, a water audit can be conducted on the system. 
Depending on the condition of the system, the percent of water that can be 
saved due to leak repair can be significant.  

Water conservation on the demand side typically involves reducing water use in 
daily activities, finding and fixing leaks, replacing older fixtures and appliances 
with more efficient models, and reducing landscape irrigation. Efficiency 
improvements in landscape irrigation are particularly important and can result 
in significant reductions in water use during the summer, when water demands 
may be as much as double those in the winter.  

Ideally, landscaping within the Metedeconk River watershed should be 
comprised of native, drought-tolerant plantings that are suitable to the soil and 
climate and do not require much irrigation. Rethinking traditional grass lawns, 
planting rain gardens and using rain barrels are particularly beneficial for 
outdoor water conservation. Planning ahead with consideration of things like 
shaded areas, taking advantage of natural runoff, using mulch, and proper soil 
preparation through turning, aerating and enriching with compost are also 
helpful. 

Utilization of drought tolerant plants including trees, shrubbery and flowers 
coupled with native plant species that are acclimated to New Jersey weather 
patterns will help reduce watering duration and frequency of outdoor 
landscaping. Landscaping with such plants is also referred to as Xeriscaping. 

Homeowners can reduce consumptive and depletive water use by choosing 
native New Jersey and/or drought tolerant plant species to shade and landscape 
their home and property with. 

The installation of drought tolerant and native species plants will allow 
homeowners to use less water, if any, to irrigate and properly hydrate their 
landscaping. This landscaping will stay lush and provide a favorable appeal, 
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while reducing the amount of water required for residential outdoor uses. 
Water savings will be most noticeable during the summer months when 
irrigation needs are at their peak. A water savings of up to 15% can be achieved. 

In general, landscaping requires 1 to 1.5 inches of water each week to thrive. 
During lower than average precipitation months during the growing season or 
when precipitation is not distributed consistently throughout the month, 
supplemental water may be required. However, automatic irrigation systems 
that water lawns each day, including rainy days, can often exceed the targeted 
one inch of precipitation per week. Although the amount of water delivered to a 
lawn by a sprinkler system varies depending upon the distribution system 
pressure, the sprinkler setting and the duration of sprinkling, it is estimated that 
about an inch of water is provided by an hour of sprinkling (United Water Suez). 
Therefore, watering a lawn for just 15 minutes each day would provide almost 
twice as much water as the lawn requires, even if there were no precipitation 
events during that week.  

While the public has become increasingly aware that both water and money can 
be saved by turning off inground sprinkler systems during precipitation events, 
casual observation indicates that sprinkler systems on a number of properties 
continue to operate even during rain events. An ordinance should be 
established to require that all new in-ground sprinkler systems incorporate a 
sensor that would turn the system off when a pre-specified amount of 
precipitation is detected. The use of soil moisture and rain sensors, whether 
voluntary or mandatory, would reduce summer time pumpage, although not 
necessarily peak demand.  

Empirical studies have shown that outdoor water use is more responsive to 
price than indoor use, especially during the summer months when outdoor use 
is greatest. Because outdoor use tends to be more discretionary than indoor 
water use, people are more willing to reduce outdoor water use as prices 
increase. Because outdoor water use occurs mainly in the peak summer 
months, the costs of providing outdoor peak demand can be increased; outdoor 
use should be priced at a higher rates during peak periods of the year, both to 
help to recover the incremental cost of providing water during peak periods and 
as an inducement to conserve water because of seasonally limited supplies. 
AWWA reports that “conservation rates have proven to be an effective tool for 
reducing peak season demand” (AWWA, 1997). A recent Water Environment 
Federation (WEF, 2010) study reported that saving money was the most 
frequently identified factor motivating conservation. 

Conservation based rate structures have been used successfully to reduce water 
demands in arid regions (Albuquerque, NM and Phoenix, AZ), in rapidly 
developing areas (Cary, NC), and in nearby suburban areas with similar 
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household characteristics (Rockland County, NY). Conservation based rate 
structures can include inclining rate blocks, seasonal rates, and excess use 
charges. Developing the appropriate rates and definition of ‘excessive water 
use’ is one challenge that water suppliers face when establishing rate structures 
to motivate conservation. However, rate structures have been shown to be 
effective in a number of different settings.  

Some additional measures commonly used to promote water conservation 
include the development and/or continuation of customer education programs, 
and odd-even lawn watering days, enforced through a municipal ordinance. 

4.2 Anticipated Load Reductions Required 
Pollutant loadings were estimated from existing land use data for the entire 
watershed to quantify the impacts that various source areas are having on the 
stream system and leading to impairments. Loading reductions are required to 
protect and restore the natural conditions of the watershed as measured by 
concentrations of pollutants in the stream system water and sediments. Loading 
reductions have been quantified for phosphorus, total suspended solids, and 
lake fecal coliform in the HUC-14 sub-basins with impairments for these 
constituents, and for nitrogen and stream fecal/total coliform across the entire 
watershed.  

Load reductions required to meet intended uses depend on the use definition 
and other complex variables. Required load reductions for specific impairments 
in the form of TMDLs have been evaluated and established for phosphorus and 
coliform in streams, lakes, and the Metedeconk River Estuary. TMDLs and 
corresponding load reductions for other documented impairments (i.e. arsenic, 
temperature, dissolved oxygen and mercury) may be forthcoming from NJDEP in 
the future, pending further evaluation.  

In addition to the state mandated reductions to meet TMDLs and the potential 
load reductions associated with current 303d listed water bodies, reduction of 
nitrogen loading to the Barnegat Bay is necessary to restore ecosystem health of 
the bay. 

4.2.1 Total Maximum Daily Loads (TMDLs) 
As discussed in Section 3, TMDLs exist for fecal coliform, total coliform and 
phosphorous and significant load reductions are required as listed in Table 4-1. 
The TMDL for both the North Branch and South Branch Metedeconk River is a 
90% load reduction of fecal coliform.  

The TMDL for Lake Carasaljo is an overall watershed load reduction of 99% to 
15,300 million fecal coliform colonies per year, and the TMDL for Ocean County 
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Park Lake is an overall watershed load reduction of 96% to 691 million fecal 
coliform colonies per year. 

The TMDL for the Metedeconk River Estuary is an 87% reduction in total 
coliform load. The loads contributed by forest lands and barren lands were not 
reduced in the TMDL allocation, therefore the load reduction is to be applied to 
urban areas, agricultural lands, and marinas. Since the Metedeconk River 
empties into Subarea D of the Barnegat Bay, the TMDL for this area of the 
Barnegat Bay was calculated using a nested approach to account for proposed 
reductions in upstream tributaries. By using this approach it was determined 
that by meeting the TMDL of an 87% total coliform reduction in the 
Metedeconk River and a 41% reduction in the neighboring Beaverdam Creek 
Estuary, Subarea D of the Barnegat Bay would require no further action to 
support designated uses.  

The TMDL for the North Branch Metedeconk River’s westernmost HUC14 (NB1) 
is an overall reduction of 49.8% of the phosphorus load, which can be achieved 
through an 84.9% reduction in total phosphorus load from residential, 
commercial, industrial, mixed/other urban and agricultural land uses. 

4.2.2 Nitrogen, Phosphorus and TSS Load Reduction 
The difference between estimated pre-development loadings and current 
development loadings could be the theoretical load reduction required to fully 
restore the water quality entering the Metedeconk River Estuary and the 
Barnegat Bay. The bay ecosystem evolved to its pre-disturbance state based on 
the natural hydrologic regime and water quality conditions tendered by the 
watersheds. Restoration of native seagrass beds and shellfish, which are parts of 
the ecosystem functionality, are dependent on the content and character of 
inflows from the Metedeconk River.  

The Metedeconk River and Toms River are the leading contributors to 
eutrophication of the bay attributed to urban runoff. Nitrogen is considered to 
be the primary limiting nutrient in the salt-water of the estuary and bay. Based 
on uniform pre-development conditions across the watershed, the nitrogen 
loadings for the watershed would be reduced to 150,357 pounds per year with a 
3 lbs/acre/yr areal loading representative of forest and wetlands. With the 
current N loading estimated at 364,424 lbs/yr, the reduction goal would be 
214,067 N lbs/yr, or 59%.  

A more appropriate reduction goal for nitrogen in the watershed is based on the 
average loading rate of 4.5 lbs/acre/yr utilized for the Chesapeake Bay nitrogen 
reduction goals. This reduction goal would seek to cut N loading by 138,888 
lbs/yr or 38% across the watershed. To achieve this goal, a 49% loading 
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reduction would be required for all urban land use areas (from 266,384 lbs N/yr) 
and all agricultural lands (from 16,956 lbs N/yr).  

A reduction goal for phosphorus loading was calculated also based on the 
Metedeconk River watershed TMDL reduction goals (for NB1). The TMDL for 
phosphorus calls for an 85% reduction across urban and agricultural land uses.  

Target loads for total suspended solids used the NJ BMP Manual load for forest, 
water and wetlands to represent pre-development conditions. The load per acre 
as calculated in the Chesapeake Bay reduction targets results in TSS loads that 
exceed existing conditions. Therefore, the NJ BMP Manual approach which 
yields a 73% reduction was utilized. 

Estimated  Pollutant 
Load 

Nitrogen 
(lbs/yr) 

TSS  
(lbs/yr) 

Phosphorus 
(lbs/yr) 

Total Current Load 364,424 4,506,406 31,105 
Target Load 225,535 2,004,760 7,159 

Load Reduction 138,889 2,501,646 23,946 
% Reduction from 

Urban/Ag 49% 73% 85% 

 

A summary of load reductions by HUC-14 is shown on Table 4-2. The highest 
estimated load reductions are within NB2. These estimates of load reductions 
are meant to serve as the target for this Plan. Although they should be updated 
with additional releases of NJDEP land use/land cover databases and/or unit 
area load estimates, they can serve as the ultimate target for each HUC-14. As 
each project is implemented within each HUC-14 within the watershed, load 
reductions based on mass removed from the specific BMP and land uses within 
the drainage area of the project can be quantified so that progress within each 
HUC-14 can be tracked (see Section 5).  

Estimating the load reductions expected for a new BMP project can be 
simplified depending on the level of accuracy required. Utilizing a model such as 
the EPA STEPL model or performing simple calculations using the unit area 
loadings cited in the NJ Stormwater BMP manual can provide estimates 
appropriate for most needs. The following general procedure outlines the steps 
to determine the loading expected from a given drainage area and the expected 
reduction in loading for a given pollutant and BMP type: 

1. Determine the area of each land use type in the drainage area; 
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2. Multiply the area of each land cover type by the estimated loading rate 
from the NJ BMP Manual Table 3-1 Pollutant Loads By Land Cover (also 
provided in Table 3-4 of this report); 

3. Sum the loadings for the drainage area; and 

4. Multiply the influent loading by the reduction efficiency percentage (i.e. 
0.75 for 75% reduction) for the applicable BMP and pollutant to obtain 
the estimated load reduction. 

4.3 Selection of Management Strategies 
To achieve the target load reductions as shown in Table 4-2 and overarching 
watershed management objectives, management strategies from the prioritized 
BMPs listed in Table 4-3, from the Task 5 Management Strategies 
Memorandum, are selected to address the priority pollutants under the existing 
watershed conditions. Scale, reduction efficiency, cost effectiveness and 
stakeholder priorities were considered in ranking the prioritized BMPs. A 
description of each of the BMPs listed in Table 4-3 can be found in Appendix C. 
 
Management strategies were selected based on their ability to meet the goals 
and objectives of the study. Eight BMP functions were identified that meet one 
or more of the objectives. A description of the eight BMP functions is provided 
below. 

 Reduce Stormwater Peak Flow and Total Volume: The ability to retain 
stormwater runoff, resulting in a reduction in the peak flow being discharged 
from the contributing drainage area as well as total volume. 

 Improve Infiltration: The ability to infiltrate stormwater into the ground, 
providing a much needed increase in base flows within the watershed and a 
reduction of stormwater runoff.  

 Promote Water Conservation and Reuse: The ability to conserve potable 
water through the retention and reuse of stormwater, and through simple 
reductions in household water consumption.  

 Reduce Nutrient Loads:  The ability to remove nitrogen and phosphorus from 
stormwater runoff. 

 Reduce Sediment Loads:  The ability to remove suspended solids from 
stormwater runoff. 

 Reduce Pathogen Loads:  The ability to remove pathogens from stormwater 
runoff. 
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BMP Function Average Relative % Min Max
Improve Water Quality 24 10 50
Improve Baseflow 16 0 35
Improve Habitat 13 3 40
Cost 13 0 40
Reduce Stormwater Peak Flow 12 5 40
Promote Water Conservation & Reu 12 5 35
Potential for Public Involvement 9 0 20

 Improve Habitat:  The creation of habitat to support wildlife abundance and 
biodiversity. This would also have a positive impact on water quality through 
reforestation of riparian buffers. 

 Potential for Public Involvement:  The ability of the BMP to be used as a 
demonstration project for the public to promote watershed education and 
awareness.  

Scoring values were assigned by the technical team which included members of 
the Project Steering Committee. Each BMP type was assigned a score from 1 
(lowest) to 3 (highest) for each of the eight BMP functions based on their ability 
to meet the intent of the function. Stakeholder involvement was obtained with 
regard to the relative weight each member of the Stakeholder Advisory 
Committee would place on each BMP function (or how important the 
stakeholder felt it should be relative to the others in making decisions about 
which projects to implement in the future).  

Management strategies that are recommended to achieve the pathogen and 
phosphorus TMDLs (as specified by the TMDLs) include agricultural BMPs, urban 
stormwater BMPs and retrofits, geese management plans, enforcement of 
existing pet waste ordinances, riparian buffer restoration, the identification and 
elimination of sewage conveyance facilities failures, and addressing inadequate 
on-site sewage disposal.  

In addition to targeting priority pollutants, general protection and restoration 
through education and outreach is a priority strategy and is critical to the long 
term health of the watershed. The proposed education and outreach program 
for the Metedeconk River watershed can be found in Section 5. 

4.3.1 Management Strategies 
The most pervasive land use in the Metedeconk River Watershed, medium 
density residential, along with other urban uses, contributes excessive 
quantities of polluted stormwater runoff to the natural stream system. Elevated 
pollutant concentrations, erosion, reduced groundwater recharge and base 
flow, and an altered hydrologic regime entering the estuary are the results of 
urban runoff. 
 
To address the loadings of sediment, nutrients, and pathogens from impervious 
areas and restore watershed hydrology, six primary strategies are 
recommended. These strategies are aimed at working with and retrofitting 
existing failing structures to the fullest extent possible and meet the primary 
objectives of the stakeholders (namely water quality improvement and the 
promotion of infiltration to restore the baseflow component of the river). The 
application of each depends on various factors including density of 
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development, available open space, ownership, presence of existing stormwater 
basins, and proximity to stream: 
 

• Retrofit existing stormwater detention basins 
• Install structural BMP at existing direct outfalls 
• Source control and flow path BMPs 
• Resource conservation and protection 
• Development of ordinances to require LID development techniques on 

all new and redevelopment within the watershed.  
• Education and outreach 

 
Retrofit Existing Stormwater Detention Basins 
Detention basins in varying condition were identified in close proximity to 20 
assessment sites. These basins were designed to moderate runoff flows and 
prevent downstream flooding, but do little to improve water quality or infiltrate 
stormwater. There is considerable opportunity in the watershed to retrofit 
existing infrastructure with stormwater best management practices (BMPs), 
which would reduce nonpoint source pollutant loading, enhance groundwater 
recharge, and help restore a more natural hydrologic function to existing 
developed areas. The stream visual assessments documented 49 sites (59 % of 
the sites evaluated) where installation of stormwater BMPs or the retrofit of 
basins appears feasible and beneficial. Targeted BMP retrofit projects would 
effectively complement the activities required under New Jersey’s stormwater 
management regulations to reduce nonpoint source pollution.  
 
The more recently developed areas of the watershed contain more than 200 
existing stormwater basins, which presents a substantial opportunity to increase 
the level of treatment to the land area served by the basins. Conversion of 
existing dry detention ponds to more effective treatment facilities such as 
extended detention wet ponds, stormwater wetlands (and gravel wetlands), 
infiltration basins, or bioretention would require relatively minimal construction 
cost since the basin form is already in place.  
 
A GIS database of all identifiable stormwater basins within the Metedeconk 
River watershed has been developed from the following data sources: 
 

• Freehold Soil Conservation District 
• Rutgers University Center for Remote Sensing & Spatial Analysis (CRSSA) 

and the Jacques Cousteau Natural Estuarine Research Reserve (NERR) 
Stormwater Management & Planning Tool (SWMPT) for the Barnegat 
Bay Watershed 

o Ocean County Soil Conservation District 
o Ocean County Municipal Mosquito Commissions 

• NJDEP 2007 Land Use/Land Cover Database (“Stormwater Basins”) 

Stormwater detention basin in Howell 
Township (SVA Site GR4) 
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The GIS database is shown on Figure 4-1. As shown on the figure, more than 
50% of the basins within the Metedeconk River watershed are detention basins. 
NB2 has the most detention basins and since that sub-basin also contributes the 
most nutrient loading within the watershed, it represents a great opportunity 
for retrofit. 
 
With the exception of the stream visual assessments undertaken as part of this 
planning effort, field examinations of the stormwater basins in the watershed 
have not been conducted. Although the GIS database that was developed is a 
great start, individual basin evaluations are recommended to determine which 
should be prioritized for BMP retrofits as well as to assign a basin type to the 
149 basins that are either specified as “unknown” or “not-specified”. For basins 
in Ocean County, the SWMPT provides a good start, highlighting potential 
mitigation sites. 
 
Evaluation of existing stormwater basin performance can be conducted visually, 
through analysis of basin characteristics, or by sampling influent and effluent 
water quality. The following features inhibit stormwater basins from achieving 
higher levels of pollutant removal and can be assessed visually: 
 

1. Concrete low flow channel; 

2. Turf/lawn vegetative cover; 

3. Short circuited flow path; 

4. Significant erosion; and 

5. Soil performance issues (ponding). 

Recently, a Basin Ranking Matrix Field Evaluation for Ocean County has been 
developed (Princeton Hydro, 2012). This protocol considers many factors 
towards prioritizing basins including, but not limited to, site conditions, drainage 
area land use conditions, proximity to water resources, costs, and ease of 
maintenance. This ranking matrix is a useful tool which can be applied to 
evaluate basins that have not already been assessed (by CRSSA through the 
Stormwater Management and Planning Tool (SWMPT) or others).  

Desktop analysis of detention time and other characteristics for a given basin 
can be utilized to determine if a basin and outlet structure are sized 
appropriately to provide maximum treatment benefit in line with the latest 
standards. Alternatively, results of influent and effluent water quality sampling 
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in comparison with similar data for other facilities or numeric nutrient criteria 
can help identify basins performing below expectations. 
 
The vast majority of the basins appear to be regularly mowed dry detention 
basins, with low flow concrete conveyance channels, and without extended 
detention capabilities. Modification of the outlet structure, vegetation, low flow 
channel, and soil de-compaction are all that is required to upgrade these 
existing basins. At a minimum, these basins should be encouraged to grow 
native vegetation which is only mowed 1-2 times per year, and to retrofit with a 
water quality orifice on the outlet structure. Less maintained vegetation filters 
pollutants, provides pollutant uptake, and promotes infiltration. The water 
quality orifice would extend the detention time to allow TSS and the attached 
pollutants to settle, providing an increased level of treatment from almost no 
treatment now to up to 60 percent removal for TSS, 60 percent for TN, and 50 
percent for TP (general removal efficiencies for an extended detention basin). 
Restoring the soil permeability may also be required at these basins (it is often 
the case that during construction of the original detention basin, the shallow 
soil layers become very compacted due to the weight of the equipment, which 
significantly reduces infiltration potential). 
 
Based on the total estimated area of existing stormwater basins (180 acres, 
based on 2007 NJDEP land use/land cover data), and by estimating a 
conservatively low average 5:1 ratio of drainage area to basin surface area, an 
estimated 900 acres of urban land use (mostly medium density residential 
neighborhoods) could be treated by converting these basins to extended 
detention (assuming all existing basins are standard detention basins). Since 
these existing basins provide little, if any, pollutant reduction, upgrading to 
extended detention capability would provide removal efficiency increases of up 
to 60% for TSS, 60% for nitrogen, and 50% for phosphorus. By simply retrofitting 
these standard detention basins as extended detention basins, an estimated 
loading reduction of 630 lbs per year could be realized for phosphorus, 8,100 lbs 
for nitrogen, and 75,600 lbs for TSS. These reductions represent around 3 to 6% 
of the target watershed load reductions for these three constituents (see Table 
4-2).  
 
Estimating the load reductions expected for a new BMP project can be 
simplified depending on the level of accuracy required. Utilizing a model such as 
the EPA STEPL model or performing simple calculations using the unit area 
loadings cited in the NJ Stormwater BMP manual can provide estimates 
appropriate for most needs. The following general procedure outlines the steps 
to determine the loading expected from a given drainage area and the expected 
reduction in loading for a given pollutant and BMP type: 

1. Determine the area of each land use type in the drainage area; 

Detention basin adjacent to SVA site 
TR13-1 

Area Treated (acres) 900
Existing Load (lbs) Medium Density Residential

TN 13,500
TP 1,260

TSS 126,000

TN 60%
TP 50%

TSS 60%

TN 8,100
TP 630

TSS 75,600

Percent Reduction (Extended Detention Basin)

Load Reduction (lbs/year)
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HUC14 # Outfalls
NB1 118
SB1 39
NB2 237
SB2 93
NB3 88
SB3 276
NB4 124
SB4 318
NB5 239
SB5 240

CNFL1 255

2. Multiply the area of each land cover type by the estimated loading rate 
from the NJ BMP Manual Table 3-1 Pollutant Loads By Land Cover (also 
provided in Table 3-4 of this report); 

3. Sum the loadings for the drainage area; and 

4. Multiply the influent loading by the reduction efficiency percentage (i.e. 
0.75 for 75% reduction) for the applicable BMP and pollutant to obtain 
the estimated load reduction. 

These basins may also have the potential to be converted into infiltration 
basins, stormwater wetlands, or bioretention areas, depending on the water 
table and soil conditions. These potential upgrades would facilitate even better 
reduction efficiencies for TSS, N, P as well as provide up to 90% capture for fecal 
coliform (NJIT, 2011).  
 
Direct Outfall BMPs 
Much of the older development, especially residential subdivisions, was not 
designed with stormwater basins. Instead, the stormwater drainage systems 
collect runoff from dwelling roofs, yards, driveways and streets and discharge it 
at one or more locations directly into the nearest stream with no treatment. 
Direct stormwater discharges to the river were found at 68 of the stream visual 
assessment sites, and a total of 117 storm outfalls and 24 drainage ditches were 
cataloged. Direct stormwater inputs typically present problems for Metedeconk 
River water quality and flow characteristics. 
 
Any one of the structural BMPs providing extended detention and/or infiltration 
are recommended: wet ponds, stormwater wetlands or infiltration, e.g. 
bioretention and/or green stormwater infrastructure (infiltration tree trenches, 
stormwater bumpouts, pervious pavement). Collection of outfall location 
information and drainage areas is required to further evaluate this strategy. This 
process is already underway and the most recent database as per the date of 
this report identified more than 2,000 outfalls within the watershed (Figure 4-
2). Drainage areas and upstream treatment (if any) should be determined to 
guide which specific outfalls are most critical.  
 
Source Control and Flow Path BMPs (Private Property Scale)  
There may not be ample land available to install a structural BMP to retrofit a 
direct discharge outfall in which case, stormwater should be treated at the 
source, prior to discharging to the outfall. This can be done with 
implementation of private property BMPs and green stormwater infrastructure 
throughout the neighborhood, upstream of the outfall (and associated catch 
basins which discharge to the outfall). 
 

Outfall in Howell Township discharging 
to the headwaters of Turtle Creek 
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Downspout redirection, bioretention, rain harvesting (e.g. rain barrels), and 
impervious area reduction are all potential source control measures on private 
property.  
Once concentrated, runoff can also be treated along the flow path before it 
enters the stream. Vegetated filters, swales, and infiltration can often be 
installed along the flow path. 
 
Resource Conservation and Protection 
In the Metedeconk Watershed, the presence of extensive headwater and 
riparian wetlands and forests, and the remaining high quality of water given the 
significant watershed development, is a testament to the ability of the natural 
system to attenuate and assimilate pollutant loads. In order to maintain the 
current level of natural treatment and ecological productivity, in accordance 
with the C1 designation, management of development must be the first priority, 
especially in the riparian corridor. The Special Resource Protection Area 
associated with the Category C-1 waters will protect the riparian area up to 300 
feet from the stream for the river and tributaries throughout the entire 
watershed. In order for any encroachment to be granted, a Stream Corridor 
Protection Plan (SCPP) must be developed and approved by NJDEP.  
 
Strict adherence to buffer rules restricting development within 300 feet of any 
stream is recommended (N.J.A.C. 7:8-5.5(h)), absent any NJDEP-approved 
Stream Corridor Protection Plans. Maintaining a 300 foot buffer offers 
protection to ecological habitats and the water quality of the Metedeconk River. 
There are water quality benefits to protecting habitat because of the 
interactions between aquatic and terrestrial ecosystems, although it is difficult 
to quantify. Additionally, protection from disturbance and a 100 foot buffer for 
wetlands above and beyond the net-zero-loss regulatory program is 
recommended for all wetlands in the watershed. The cost of preserving these 
critical resources now is much smaller than the cost of replacing their ecological 
and water quality services value later. These measures rely primarily on local 
ordinance, land use and zoning regulations. 
 
Riparian corridor management includes not only protection, but restoration of 
vegetated buffers, wetlands, and streams. Buffer enhancement at several 
locations throughout the watershed could improve water quality and habitat 
conditions. Areas with cleared buffers include lakes, tributary headwaters (e.g. 
in sub-basin NB3), and golf courses among other scattered locations where 
maintained turf proceeds to the edge of the stream. The report by Barten et al 
(2003) identifies areas where buffer restoration may be feasible and most 
beneficial based on land use and other riparian characteristics.  
 
Stream channel restoration is appropriate for significantly altered streams and 
streams with severely eroding beds and banks. Only a few locations observed 
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during the visual assessment were recommended for bank stabilization and the 
majority of the riparian corridor appears to continue on a natural meandering 
pathway. For example, Cabinfield Branch, within sub-basin NB5, has been 
significantly altered and may exhibit unstable conditions causing erosion and 
sedimentation as a result. Before stream restoration is implemented, 
restoration of pre-development hydrologic regime should be implemented to 
achieve stability and ensure ecological success of the stream restoration. 
 
The aesthetics of lakes and small ponds make them an amenity, but the absence 
of tall vegetation along their banks makes them attractive to Canada geese and 
more susceptible to direct runoff, which in turn makes them a source of 
pollutants. Several lakes and many small ponds exist throughout the watershed. 
Golf course ponds and even stormwater wet ponds intended to improve water 
quality may be accommodating geese, making direct contributions to elevated 
pathogen and nutrient concentrations in the waters. Open shorelines provide 
convenient access and line-of-sight safety from predators. They should be 
allowed to grow native vegetation which is mowed only seasonally, if at all. This 
native vegetation will also provide filtration of runoff otherwise carried directly 
to the water body. If trees are allowed to grow, they will provide shade for 
temperature moderation and habitat. 
 
Ordinance Development for Integration of Low Impact Development 
Regional implementation of watershed management strategies will ultimately 
be required to maximize the protection of the watershed. Regional 
implementation of BMPs can be achieved through municipal ordinances that 
require Low Impact Development (LID) techniques be applied to any new 
development or redevelopment project. These ordinances should be tailored so 
that infiltration of stormwater is achieved beyond what is required by the Phase 
II Stormwater Rules for new development and retrofit, wherever possible (zero 
runoff). This is particularly critical for areas that are anticipating significant 
growth in the coming years.  

LID techniques can be applied to both new and existing development. For 
example, parking lots could encompass green parking designs which utilize 
pavers in overflow parking areas and have runoff directed to vegetated 
bioretention islands, as opposed to having the islands completely curbed and 
guttered. Curbs along streets could be eliminated by installing infiltration 
trenches, and the streets could be designed to be more narrow, thus generating 
less runoff. The purpose of LID is to manage the stormwater at the source in an 
attempt to mimic a natural system as much as possible (i.e. recharge). 

As mentioned throughout this Plan, additional development and re-
development is inevitable as the population within the watershed continues to 

from Puget Sound Partnership 
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grow. Incorporating low impact development will help minimize impacts to the 
Metedeconk River.  

Much information is available to help local municipalities include more rigorous 
LID development techniques into an ordinance. Particularly useful 
documentation is published by the USEPA and the Low Impact Development 
Center and is available online (http://www.epa.gov/owow/NPS/lid/). In fact, 
employing low density development techniques have actually been shown to be 
cheaper for developers compared to conventional design. LID will greatly 
minimize runoff and, therefore, large basins for managing stormwater are not 
needed and additional lots can be utilized. A LID ordinance was recently 
adopted by Los Angeles, California. 

Education and Outreach 
The development of an education and outreach program is critical for the health 
of the Metedeconk River watershed. Although implementing BMPs and 
retrofitting existing antiquated infrastructure with infrastructure that will treat 
the stormwater prior to discharge to the stream will go a long way in restoring 
the health of the watershed, source control of nutrient and pathogen loading is 
critical. In addition, education and outreach regarding water conservation and 
low impact development standards (new and retrofit) will also help achieve the 
goal of maintaining sustainable water supply while preserving natural flow 
regimes.  
 
An education and outreach program has been developed for the Metedeconk 
River watershed and is described in more detail in Section 5 and Appendix D. 
 
4.3.2 Fecal Coliform Reduction Strategies 
One of the primary pollutants of concern throughout the watershed is 
pathogens. Stream, Lake and Total Fecal Coliform TMDLs exist for numerous 
segments and lakes. These TMDLs require upwards of 90% to 95% reduction of 
fecal coliform bacteria which is used within the TMDLs as an indicator of 
pathogens. Animal waste has been identified as the primary source of 
pathogens within the watershed, mainly from geese. The approved TMDLs 
recommend the following strategies for reduction in associated land use areas 
(as applicable to the Metedeconk River watershed): 
 

• Urbanized areas 
o Conduct a fecal survey to narrow the scope of the major source 

of pathogens.  
o Organize community-based goose management programs 
o Continued and diligent implementation of the NPDES Phase II 

regulations, particularly those related to illicit discharges 

Bioretention retrofit at a parking facility 
(from Puget Sound Partnership, 2011). 
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o Implementation of cross-connection control programs 
o Septic surveys to identify potential failures or close proximity to 

streams 
o Incentive programs or requirements to connect to centralized 

treatment systems 
o Enforcement of pet waste ordinances to reduce contribution 

from domestic animals 
o Microbial source tracking to identify the contribution of various 

sources 
o Requirements for targeted stormwater BMPs or urban retrofits 
o Broad public education efforts 

 
• Open space areas: 

o Within areas not utilized for recreational purposes, allow grass 
to grow, particularly around water areas, to discourage geese 
from congregating. 

o Plant additional vegetation where necessary. 
 

• Agricultural areas 
o Support for implementation of conservation management plans 
o Fencing and/or stream buffers to limit livestock access to 

streams 
o Manure management for feeding operations 
o Public education and outreach 

 
The Task 5 Memorandum, Management Strategies, highlights the following 
strategies as most effective at reducing pathogen loads: 

• Source control  

• Resource conservation and protection – Although land acquisition and 
preservation have been shown to be the best way to minimize impacts 
to a watershed, depending on what that parcel is, it may not do much to 
reduce pathogens from geese. Parcels of land that are purchased in the 
future through municipal and county open space preservation programs 
should couple those acquisitions with geese management. For example, 
if a large parcel of land near a stream or lake is acquired, part of the 
funding for that acquisition should be allocated to planting a natural 
buffer around the water body and meadow establishment within open 
areas near water bodies. 

• Upland reforestation – re-vegetation of large tracts of barren land 
should be targeted. 
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• Agricultural BMPs – focus on livestock areas and horse farms located 
near streams (as per TMDL). 

• Improve/repair failing septic systems – areas that remain on septic 
systems that are located immediately adjacent to a stream or lake 
should be evaluated / surveyed to determine the condition of the septic 
systems.  

• Infiltration type BMPs – these BMPs manage stormwater through 
infiltration which will prolong the hydraulic travel time to the stream. 

o Infiltration basins 
o Bio-retention basins 
o Urban pre-treatment (or urban green stormwater infrastructure 

(UGSI): infiltration tree trenches, stormwater bumpouts, etc.  
 
The fecal coliform TMDL implementation plan also identifies microbial source 
tracking (MST), which can be used to determine sources of fecal contamination. 
The presence of coliphages in defined contaminant areas can help to determine 
the sources of fecal contamination, whether they be point human, non-point 
human, point animal (livestock), or non-point animal such as pet waste, or 
wildlife. A TMDL source tracking project was completed as a result of the stream 
fecal coliform TMDL and Lake Carasaljo was one of the sampling sites included 
in the study. The results of this study, and future MST studies, can help to 
identify the management strategies needed to reach the target fecal 
coliform/pathogen TMDLs for the Metedeconk River. 

4.3.3 Nutrient (specifically, P & N) Reduction Strategies 
A reduction goal of up to 85% for P is targeted for the TMDL within NB1 since 
the in-stream water quality standard of 0.1 mg/L has not been met (as per 
TMDL for total phosphorus). Phosphorus load reductions are required in other 
portions of the watershed as well, since the phosphorus standard for lakes (0.05 
mg/L) has been regularly exceeded and many water quality stations along both 
the North and South Branch have consistently shown phosphorus 
concentrations at or just above 0.04 mg/L (see Task 3 Report). Although 
implementation of management strategies and the resulting phosphorus 
reduction in NB1 will reduce the downstream phosphorus concentrations in the 
North Branch, the reductions may not be enough to consistently maintain 
concentrations below 0.05 mg/L.  
 
In a similar fashion to how the Phase II Stormwater Rules will significantly 
reduce future impacts of stormwater from new development, the recently 
implemented statewide Fertilizer Law should drastically reduce the phosphorus 
load. So, assuming the new fertilizer legislation is carried out as planned, 
phosphorus impairments throughout the watershed should diminish over time. 
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Additional management strategies will still be required at agricultural and 
horticultural land uses as well as golf courses. 
 
Nitrate as nitrogen is far below the drinking water standard and the FW2 SWQS 
of 10 mg-N/L, although ammonia has exceeded the calculated SWQS somewhat 
frequently (see Task 3 Report). Although concentrations of nitrate as nitrogen 
are not causing impairment within the Metedeconk River, concentrations of 
nitrate as nitrogen (and total nitrogen for that matter) are impacting the 
Barnegat Bay. As one of the goals of this Plan is to support the health of the 
Barnegat Bay, nitrogen reduction strategies are important.  
 
Nitrogen load reductions will also be achieved through the implementation of 
the Fertilizer Law. Application restrictions will reduce the amount of fertilizer 
applied. Fertilizer cannot be applied by consumers or professionals before 
March 1st or after December 1st in any calendar year (consumer application is 
restricted to November 15th). Buffers prohibit fertilizer application within 10-25 
of a water body, depending on how it is applied. Fertilizer application onto 
frozen ground or impervious surfaces is also prohibited which will reduce the 
runoff load within the watershed. Also, the requirement for slow release 
nitrogen (20% of total) will allow for more of the nitrogen to be retained within 
the root zone and utilized by the plants as opposed to leaching to groundwater. 
Rutgers University, through the Clifford E. & Melda C. Snyder Research and 
Extension Farm, has developed a Fertilizer Application Calculator which can be 
utilized by homeowners to determine how much fertilizer to apply to their 
lawns in conformance with the Fertilizer Law. The calculator is available online 
at: http://snyderfarm.rutgers.edu/njfertilizerlawguide.html. 
 
The following measures have been identified as effective for reducing nutrients 
and should be a part of the overall watershed improvement strategy: 
 

• Urbanized areas 
o Establish region-specific performance standards for post 

construction stormwater runoff controls for new development, 
particularly encouraging the use of runoff reduction strategies 
such as green infrastructure and low impact development. 

o Establish requirements for maintaining existing vegetation and 
minimizing directly connected impervious areas 

o Evaluate and implement retrofit projects for existing BMPs that 
currently provide minimal water quality treatment 

o Develop riparian buffer protection and restoration programs for 
existing developed areas 

o Enforce the low phosphorus Fertilizer Law  
o Establish broad public education efforts 

 

http://snyderfarm.rutgers.edu/njfertilizerlawguide.html
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• Agricultural areas 
o Support implementation of conservation management plans 
o Encourage fencing and/or stream buffers to limit livestock 

access to streams 
o Encourage manure management for feeding operations 
o Public education and outreach 

 
The Task 5 Memorandum, Management Strategies, highlights the following 
strategies as most effective at reducing nutrient loads: 

• Resource conservation and protection. 

• Constructed stormwater wetlands (constructed stormwater gravel 
wetlands are preferable) – constructed stormwater wetlands, 
particularly stormwater gravel wetlands, have been shown to be ideal 
for the removal of nutrients, especially nitrogen (UNHSC, 2009). 
Constructed stormwater gravel wetlands are being installed as part of 
the New Jersey Barnegat Bay Initiative, and various sites are being 
retrofitted with constructed gravel wetlands. One of the sites is a large 
detention basin within the Metedeconk watershed in Howell Township. 

• Infiltration type BMPs – these BMPs manage stormwater through 
infiltration, which will prolong the hydraulic travel time to the stream. 

o Infiltration basins 
o Bio-retention basins/rain gardens 
o Urban pre-treatment (or urban green stormwater infrastructure 

(UGSI): infiltration tree trenches, stormwater bumpouts, etc.  
o Pervious paving 

 
• Vegetated filter strips 

• Wet ponds 

4.3.4 TSS 
Another key pollutant of concern in the Metedeconk Watershed is total 
suspended solids (TSS). Per State regulations, all new development projects 
must include BMPs to reduce total suspended solids by 80%. This requirement is 
even more restrictive in the rare cases where stormwater infrastructure must 
be placed within the C1 riparian buffer area.  
 
The following measures should be considered for TSS reduction: 
 

• Urbanized areas 
o Limits on site disturbance during construction 

Constructed gravel wetland being 
installed in Toms River. Photo from 

Asbury Park Press, April 9, 2012. 
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o More frequent inspections and strict enforcement of existing 
erosion and sediment control programs 

o Proactive maintenance and operation of the drainage system, 
including a focus on catch basin cleaning and street sweeping (a 
requirement of the Phase II stormwater management rules) 

o Work with Soil Conservation Districts to help stabilize areas 
containing highly erodible soils 

o Evaluation and implementation of retrofit projects for existing 
BMPs that currently provide minimal water quality treatment 

o Riparian buffer protection and restoration programs for existing 
developed areas 

o Targeted stream restoration to reduce in-stream sediment 
loading 

o Evaluate sand spreaders and spreading procedures for highway 
applications 

• Agricultural areas 
o Support for implementation of conservation management plans 
o Fencing and/or stream buffers to limit livestock access to 

streams 
o Public education and outreach 

 
The Task 5 Memorandum, Management Strategies, highlights the following 
strategies as most effective at reducing TSS loads: 

• Resource conservation and protection. 

• Buffer and stream restoration 

• Constructed stormwater wetlands (constructed stormwater gravel 
wetlands are preferable) 

• Infiltration type BMPs – these BMPs manage stormwater through 
infiltration which will prolong the hydraulic travel time to the stream. 

o Infiltration basins 
o Bio-retention basins/rain gardens 
o Urban pre-treatment (or urban green stormwater infrastructure 

(UGSI)): infiltration tree trenches, stormwater bumpouts, etc.  
o Sand filter 

 
• Vegetated filter strips 

• Wet ponds 

• Manufactured devices 
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• Off-line regional treatment. 

• Agricultural BMPs 

4.3.5 Specific Conductance 
The technical analysis task (Task 3) indicated that the conductance values of the 
river water are clearly increasing throughout the watershed, in part due to road 
salting during winter conditions. Daily conductance values are very high 
following winter storm events and the monthly average has been increasing 
over the past 12 years, potentially due to elevated groundwater concentrations.  

There are numerous townships and agencies responsible for road salting within 
the Metedeconk River watershed, including individual municipal public works 
departments (DPWs), the New Jersey Department of Transportation (NJDOT) 
and the New Jersey Turnpike Authority (NJTA). There is considerable variability 
in approaches to salting.  

There are several BMPs for road salting that can be applied such as: 

• Utilizing alternative products such as acetate deicers (calcium-
magnesium-acetate, or CMA; potassium acetate (KA), sodium acetate) 
or organic process derivatives (Geomelt®, Ice Ban® and many others). 
However, the costs of some of these alternatives far exceed those of 
traditional road salt. 

• Good housekeeping practices for storage and handling (store salt on flat 
impermeable pads in covered loading areas and away from water 
bodies; already included as a requirement in the Phase 2 Stormwater 
Rules). Also, expand buffers around storage facilities where possible, 
and use secondary containment for liquid storage. 

• Applicator training to apply “just enough” and avoid over-application, 
including spreader calibration and procedures for automating the 
applicator shut down when truck is not moving (at intersections or in 
traffic) 

• Pre-wetting – this process involves wetting the salt pile(s) with a pre-
wetting solution which accelerates the process of brine formation and 
reduces bounce and scatter when applied to the road. Pre-wetting may 
reduce the application of road salt by 15-20% (UNHTTC, 2010). 

• Anti-icing – application of liquid brine or other de-icing agent in advance 
of the storm 

Specific conductance measured at the 
BTMUA intake between January 2009 and 

May 2010. 
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• Education and outreach for homeowners and private property deicing 
(shopping malls, industrial parks, etc). 

While a combination of the above would provide the overall recommended 
management strategy, in order to evaluate how it would be best implemented, 
it is recommended that a workshop with representatives from all relevant 
departments and agencies be held to discuss the road salting methods currently 
applied by each. 

4.3.6 Lake Management Strategies 
Many of the lakes within the watershed have various impairments including 
pathogens (TMDL for Ocean County Park Lake, Lake Carasaljo), sediments and 
eutrophication from excessive phosphorus loading. Lake management strategies 
should focus on minimizing runoff which will significantly reduce nutrient and 
sediment load.  

Community based goose management plans can be effective at reducing 
pathogen loading to the lakes. In addition, restoration of a thick vegetative 
buffer around the lake perimeter (at least 25 feet wide, as recommended by the 
Phase I Diagnostic – Feasibility Study of Lake Carasaljo (Birdsall Engineering, 
Inc., 2005)) can help prevent geese from gathering at or within close proximity 
to the lake. Community based goose management programs could include 
frequent visits to frighten geese away without harm (e.g. geese police). 

Although the sewer service area is extensive and generally covers most medium 
and high density residential areas within the watershed, higher densities of on-
site sewage disposal systems can contribute to the nitrogen and phosphorus 
problems in various lakes. Lake Enno in Jackson Township is impacted from 
medium-high density residential developments around the lake, which are also 
utilizing septic systems for waste disposal. Also, as shown on Figure 2-8, there 
are various areas in Lakewood that are medium-high density residential areas 
and remain on septic systems.  

Nuisance vegetation is prevalent within Lake Enno, Jackson Mills Lake, Aldrich 
Lake, Lake Carasaljo, Lake Manetta and Lake Shenandoah. Nuisance vegetation 
is probably worst in Jackson Mills Lake and Lake Enno. Lake Shenandoah utilizes 
a harvester to remove vegetation while Jackson Mills Lake, Lake Enno, Lake 
Carasaljo and Lake Manetta utilize winter lake level drawdown practices to 
freeze the vegetation to control it.  

The invasive species, Hydrilla verticillata, commonly known as hydrilla has 
recently been found in Lake Shenandoah and just downstream within the 
Metedeconk River. This plant species is very aggressive and has also been 
detected in the Cayuga Inlet in New York (Cornell University, 2011). Hydrilla can 

Hydrilla (photo from Cornell University 
2011) 
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grow at a rate of 1 inch per day and strands can reach up to 25 feet in length. 
When it reaches the surface, it forms a thick mat which prevents sunlight from 
reaching other native aquatic plants along the river bottom. Early detection and 
management is critical to controlling hydrilla. Additional information on hydrilla 
can be found on Cornell University Cooperative Extension’s website: 
http://www.nyis.info/index.php?action=invasive_detail&id=16. 

As the lakes are within the flow path of the Metedeconk River and its 
tributaries, they act as good settling basins for TSS as it is generated during 
storms and other high flow events. They are therefore subject to excessive TSS 
loading. Lake Echo, Lake Louise and Lake Aldrich have been dredged to remove 
these excessive sediments. Sediment loading into Aldrich Lake may be occurring 
from a clearing to the northeast of the lake (south of I-195), potentially from 
Plover Brook, although additional investigation is necessary. 

 

Suspended sediment in Aldrich Lake 
(photo from Bing.com, 2013) 

http://www.nyis.info/index.php?action=invasive_detail&id=16
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Section 5 
Implementation Program 
 
With an understanding of the watershed conditions, stressors, and potential 
improvement strategies, an implementation program has been developed to be 
consistent with the recommendations of the Stakeholder Advisory Committee, 
local and regional water quality improvement goals and the EPA “Handbook for 
Developing Watershed Plans to Restore and Protect Our Waters.” The following 
sections summarize the elements of the Implementation Program. 
 
Section 4 of this document, along with the project Task 5 Memorandum, 
identified potential management strategies proven to be effective in addressing 
the water quality improvement needs of the Metedeconk River Watershed. 
These strategies are listed in Table 4-3 and are described in more detail within 
the Task 5 document, Management Strategies, as well as in Appendix C. These 
strategies represent the “tool-box” from which the stakeholders can select to 
implement within the watershed.  
 
The ultimate plan for the Metedeconk River watershed should follow the BMP 
Treatment Train approach, which is defined as “a technique for progressively 
selecting various stormwater management practices to address water quality, 
by which groups of practices may be used to achieve a treatment goal while 
optimizing effectiveness, maintenance needs and space.” The goal of the 
treatment train is to cost-effectively achieve pollutant reductions through 
source control BMPs prior to implementing more costly structural and retrofit 
strategies. An example BMP Treatment Train concept is presented in Figure 5-1.  
 
 
 

5 
Section 5 

Implementation Program 
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As much of the Metedeconk River watershed is already developed, most of the 
strategies will involve retrofits into the existing community. In many cases, there 
is little available space at the outfall to construct a BMP. In addition, it is often 
the case that the outfall will be in an area where the water table is shallow and 
construction of an infiltration or bio-retention type BMP will not be feasible. 
Furthermore, in many cases, the outfall is within undisturbed portions of the C-1 
buffer in which additional construction will not be permitted. Situations such as 
these emphasize the importance of source control through regional 
implementation of green stormwater infrastructure (infiltration tree trenches, 
etc.) and private property BMPs (rain gardens, rain barrels, etc.).  
 
A good example of how the Treatment Train approach can be implemented in 
the Metedeconk River watershed is at Stream Visual Assessment (SVA) site GR2, 
which is located within an established residential neighborhood in Howell (see 
Appendix D). Runoff generated from this neighborhood is discharged directly to 
Pine Creek through a double barrel outfall. There is little land available at the 
discharge point to implement a BMP and treating the total stormwater at this 
site would be very expensive. A more cost effective approach would be 
implementation of private property BMPs and installation of decentralized pre-
treatment facilities throughout the neighborhood to treat stormwater at the 
source prior to discharge to Pine Creek.  
 
An important component of the Treatment Train approach is education and 
outreach. While retrofitting existing stormwater infrastructure with more 
advanced BMPs will provide enhanced treatment to stormwater, reducing 
runoff and pollutant loading at the source is critical. Providing the public with 

Figure 5-1 Example BMP Treatment Train Approach 

STEP 1 STEP 2 STEP 3 STEP 4

Public Information,
Source  Controls, 
Erosion Control,
Minimize 
Pavement,
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Connections &
Illegal Dumping,
Reduced Clearing

Swales, 
Filter Inlets,
Baffle Boxes,
Oil-Water 
Separators

Small Channels,
In-Line Storage, 
Sediment Basins,
Onsite Detention

Regional Detention,
Baffle Boxes, 
Wetlands,
Stream Restoration

RUNOFF & LOAD
GENERATION

CONVEYANCE
AND

PRE-TREATMENT

ADDITIONAL
TREATMENT

AND
ATTENUATION

FINAL
TREATMENT

AND
ATTENUATION

DISCHARGE
TO 
RECEIVING
WATERS
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information and establishing an education and outreach program will help 
achieve stormwater and nutrient/contaminant load reductions.  
 
Although implementation of the Treatment Train approach and retrofitting 
existing stormwater infrastructure should occur throughout the entire 
watershed over time, the subbasins have been prioritized based on existing 
water quality impairments and the amount of urban land use within each 
subbasin. A preliminary list of projects has also been established for each 
subbasin which can be further evaluated for construction as funds become 
available. The prioritization methodology as well as the list of individual projects 
is presented in the following section. 
 

5.1 Priority Watershed Restoration Projects 
On the watershed scale, management strategies involve protection of extensive 
wetlands and agricultural BMPs in the headwaters, restoration of encroached 
upon riparian buffers and moderate stormwater management in the middle 
subbasins, and moderate to intensive stormwater management as development 
density increases towards the downstream areas. As the watershed is more 
than 78 square miles, identifying site specific projects is a process that must be 
continued throughout the implementation of this Plan. The purpose of this 
section is to highlight priority management strategies within each subbasin and 
provide a list of individual projects that have been identified to date. These 
projects are primarily based on Stream Visual Assessments and those identified 
by the municipalities and other stakeholders within the watershed (as per the 
date of this Plan). 

Property acquisition for preservation or restoration is an avenue to pursue for 
the watershed. The headwater subbasins NB1, SB1, NB3, and NB4, which are 
largely undeveloped with extensive wetland areas, present opportunities for 
protection from further development impacts. The Ocean County Natural Lands 
Trust Fund has been very successful in acquiring lands in the headwaters of the 
South Branch. The Monmouth County Park System has also been successful at 
land protection through the administration of the County and Municipal Open 
Space Programs, as well as preserving land within Turkey Swamp Park, along the 
Metedeconk River Greenway and other parcels within the North Branch 
watershed.  

Barten et al (2003) identify areas for protection based on soil characteristics, 
hydrologic sensitivity, and other pertinent features. The Barnegat Bay 2020 
report by the Trust for Public Land recommends specific parcels identified for 
critical resource value for protection and restoration. These parcels, and those 
identified by Barten et al (2003), should also be considered during 
implementation and coordinated with open space preservation programs and 
other land acquisition programs.  
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Areas of agriculture and onsite sewage disposal systems (OSDS) generally co-
exist in subbasins NB1, NB3, NB4, SB1, and SB2 and require site specific 
application of agricultural BMPs, or dedicated study to determine the prevailing 
conditions of OSDS and any medium to high density residential and 
commercial/industrial areas which may be impacting groundwater and surface 
water.  

Management of future development should be focused in areas that have 
experienced recent development and are expected to have additional 
development in the coming years. These areas are concentrated in the middle 
of the watershed where undeveloped space remains in close proximity to 
desirable amenities. Subbasins NB2, NB5, SB2, SB3 and SB4, mostly in Jackson 
and Lakewood Townships, present the most available land with the greatest 
anticipated growth rate. 

The areas that are furthest downstream are also among the most developed. 
Subbasins NB5, SB5, and CFL1, contain the Lakewood Industrial Park, Brick 
Plaza, Downtown Lakewood Township, and the commercial corridor and 
marinas along Route 70. These highly urbanized areas require more intensive 
structural BMPs. Large extended detention and/or infiltration BMPs to address 
building and parking lot runoff from commercial and industrial complexes are 
needed. Numerous smaller BMPs should be installed in areas where a structural 
BMP cannot be constructed (due to a lack of available land or other constraints). 
The Lakewood Industrial Park is within the headwaters of Cedar Bridge Branch 
and should be prioritized due to the degrading impacts on the first and second 
order stream channels. 

Portions of subbasin CNFL1 discharge directly to the estuarine portion of the 
Metedeconk River watershed and pollutant loading, especially nitrogen and 
pathogens, is a critical concern due to the impacts to the Barnegat Bay. 
Numerous outfalls have been catalogued along the shoreline (see Figure 4-2). 
These outfalls should be assessed and their drainage areas evaluated to 
determine the most appropriate management strategies to address direct 
stormwater runoff to the estuary. As mentioned earlier in this section, limited 
available space at the outfall is likely to be encountered and source control 
strategies should be utilized. 

As decided by the stakeholders (see Task 5 Memorandum), improving water 
quality and baseflow are the two highest priority restoration functions within 
the watershed. Therefore, watershed priorities, or relative priority rankings, 
have been assigned based on identified water quality impairments specified on 
the draft 2012 303(d) List as well as the amount of impervious cover and urban 
land within each subbasin.  
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Mercury in fish tissue is identified as an impairment in NB1 and SB3. However, 
the existing TMDL for mercury in fish tissue indicates that the source of the 
mercury is air deposition. The TMDL was based on the 2008 303(d) List which 
included SB4 as impaired for mercury in fish tissue and NB1 and SB3 were not 
listed at the time. Although the source has not yet been defined, it is quite 
possible that the source of the mercury in fish tissue within NB1 and SB3 is also 
due to air deposition which is outside the scope of this watershed plan. 

Similarly, impairments of chlordane and PCB in fish tissue may also be attributed 
to air deposition, although the source has not been specifically identified. 
Impairments within NB1 for DDT and its daughter products, DDE and DDD, are 
also beyond the scope of this Plan as DDT has been banned for some time. 
Atmospheric deposition may also be a source of DDT (USEPA, 
http://www.epa.gov/pbt/pubs/ddt.htm). Since atmospheric deposition may be 
the source of the fish tissue impairments, they are not included in the analysis 
since they are beyond the scope of this watershed plan.  

Remaining impairments were totaled for each subbasin and a relative priority 
ranking was established in which subbasins with the most impairments were 
given the highest priority. In general, the North Branch subbasins indicate a 
higher priority based solely on water quality impairments. Note that nitrogen is 
not listed as an impairment to the Metedeconk River on the draft 2012 303(d) 
List, but is considered an impairment to the Barnegat Bay. Subbasin ranking 
based on nitrogen loading is quite different than the ranking using the draft 
2012 303(d) List (see Table 3-9). 

In order to establish a subbasin priority for improving baseflow, each subbasin 
was ranked based on the percent of impervious cover and percent of urban land 
use (residential, commercial, industrial, etc., as defined by NJDEP). Priority 
ranking was not based solely on urban land use since low density residential 
developments may have large areas of “urban land use”, but relatively small 
percentages of impervious cover. Similarly, impervious cover was not used as 
the sole indicator of baseflow improvement since developments may have a 
relatively low impervious cover, but have antiquated stormwater infrastructure 
which could be improved through retrofits.  

A priority ranking was assigned to each subbasin based on impervious cover and 
a second ranking was assigned based on urban land use. A higher priority was 
assigned for increased percentages of impervious cover and increased acreage 
of urban land use. The average of the two was assigned to each subbasin. This 
value was averaged with the relative ranking based on water quality 
impairments and an overall priority ranking was assigned for the subbasins. A 
summary table is shown on Table 5-1. If average priority ranks were tied, such 

Subbasin
Number of 

Impairments*
Priority Ranking 
Based on 303(d)

NB2 6 1
NB1 5 2
NB4 4 3
NB5 4 3
SB5 4 3

CNFL1 3 6
NB3 2 7
SB1 2 7
SB2 2 7
SB3 1 10
SB4 1 10

*not including fish tissue impairments 

Subbasin
% Impervious 

Cover
Rank Based on 

Impervious Cover
SB5 26% 1
CFL1 23% 2
NB5 22% 3
SB4 19% 4
NB2 19% 5
NB3 14% 6
SB3 13% 7
NB4 7% 8
SB2 7% 9
NB1 4% 10
SB1 3% 11

Subbasin
% Urban 
Land Use

Rank Based 
on Urban 
Land Use

Rank Based on 
Impervious 

Cover
Average

NB5 62% 1 3 2.00
SB5 55% 4 1 2.50
SB4 60% 2 4 3.00
CFL1 50% 5 2 3.50
NB2 59% 3 5 4.00
NB3 47% 6 6 6.00
SB3 45% 7 7 7.00
NB4 27% 8 8 8.00
SB2 27% 9 9 9.00
NB1 17% 10 10 10.00
SB1 8% 11 11 11.00

Subbasin priority ranking based on 
draft 2012 303(d) List 

Subbasin priority ranking based on % 
impervious cover 

Subbasin priority ranking based on urban 
land use and impervious cover 

http://www.epa.gov/pbt/pubs/ddt.htm
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as the case with NB2/NB5 and NB3/SB4, then the water quality (303(d) List) 
priority ranking takes precedence. 

As shown on Table 5-1, the North Branch subbasins are generally a higher 
priority than those of the South Branch. The highest priority subbasin is NB2, 
which is consistent with identified water quality impairments as well as 
noticeable increases in nitrogen concentration compared to NB1.  

Although NB1 is relatively undeveloped with low impervious cover (relative 
ranking of 10 out of 11), it has an overall priority of 6 due to the number of 
impairments that have been identified, even without including fish tissue 
impairments.  

The priority watershed implementation projects are listed in Tables 5-2 and 5-3 
and on Figures 5-2 through 5-19. 
 
Table 5-2 lists the general types of projects within each subbasin, which are 
shown on Figures 5-2 through 5-12. Table 5-3 lists site specific projects for the 
subbasins, consistent with Table 5-2. For example, there are numerous site 
specific projects for the general project type “stormwater basins retrofit”.  

General project types have been prioritized by subbasin. The highest priority 
projects should target the existing TMDLs within the watershed through 
management of runoff and geese management practices. Implementing the 
TMDLs is the highest priority. Although it was determined that NB2 is the 
highest priority watershed based on identified water quality impairments and 
urban land use, highest priority projects focus on the phosphorus TMDL in NB1 
and the pathogens TMDL in Ocean County Park Lake and Lake Carasaljo. 
Implementation of the in-stream fecal coliform TMDL is also a priority, though it 
is applied to the entire watershed, so implementing projects that reduce runoff 
and control geese populations will help implement this TMDL.  

Buffer restoration based on sites identified by Barten et al (2003; UMASS) is 
temporarily assigned a lower priority in Table 5-2, unless it is directly associated 
with the implementation of a TMDL (such as Lake Carasaljo). However, it’s 
important to stress that buffer restoration is a critical component to the health 
of the watershed. Implementation of buffer restoration efforts may be 
complicated by privately owned property. Therefore, for the buffer restoration 
parcels, it is recommended that the owner of the parcel be catalogued and 
those parcels on publicly owned or utility owned land be prioritized within each 
subbasin and the priority of buffer restoration be revisited and re-assigned 
accordingly.  

Lake management strategies are also currently being implemented, so the 
priority for those strategies in most lakes is relatively low but should continue. 
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Priorities are higher for Lake Enno and Jackson Mills Lake as Jackson Township 
has indicated that a more comprehensive lake management strategy is a 
priority. 

It should be noted that a site collecting urban runoff adjacent to Route 9 in 
Lakewood has been prioritized as it is the largest outfall found within the 
watershed and represents a significant point source load to the North Branch. 
 
It’s important to note that only a small sampling of the potential projects 
throughout the watershed is included in Table 5-3. As mentioned in the opening 
paragraph of this section, due to the vast area of the watershed, covering more 
than 78 square miles, only a portion of the number potential project sites have 
been visited and/or more thoroughly evaluated. Although Table 5-3 includes a 
relative ranking, by no means must this ranking be final. It should be continually 
updated as additional site specific projects become identified during Plan 
implementation. Nevertheless, as a number of project sites have been 
identified, a general ranking of them has been assigned. 

The project prioritization process began with an evaluation of all 83 Stream 
Visual Assessment (SVA) sites to identify those project sites that not only 
presented one or more impairments to the watershed, but also provided 
opportunities for demonstration projects and public education. The SVA sites 
were originally selected to reflect a sampling of the major issues within the 
watershed and were generally evenly distributed throughout all 11 subbasins. 
An initial list of potential projects was identified during the Technical Analysis 
(Table 3-1 of the Technical Analysis Report). This list was refined through further 
evaluation and site visits to focus on those sites that represented the best 
opportunities for demonstration projects that would also help resolve 
watershed impairments.  
 
Following the identification of the most pertinent Stream Visual Assessment 
sites, project sites that were identified by municipalities and other stakeholders 
were included. Although most of these sites have not been assessed by the 
project team either through Stream Visual Assessments or site visits, they 
represent known issues to each of the municipalities and other stakeholders 
throughout the watershed. These projects were further sub-divided based on 
the project team’s understanding of the urgency associated with each, but they 
will require further evaluation through Stream Visual Assessments and 
engineering site visits. Basin restoration sites as identified in the Stormwater 
Management Planning Tool (SWMPT) developed for the Barnegat Bay have also 
been added to the list of projects.  
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Finally, the remaining project sites that were identified from Stream Visual 
Assessments during the Technical Analysis were prioritized. These were ranked 
relative to each other based solely on the SVA scores.  
 
In summary, the individual project sites are prioritized based on the following:  

• Ranking of 1 given to those sites which were deemed the highest 
priority based on the Stream Visual Assessments and site visits by the 
project team.  

• Ranking of 2-5 given to those sites that were identified by the 
municipalities and other stakeholders. 

• Ranking of 6+ given to the SWMPT projects as well as the remaining 
Stream Visual Assessment sites that were identified during the Technical 
Analysis, with priority based on the SVA score 

 
Figures 5-2 through 5-12, coupled with Table 5-2 serve as a general project 
guide, highlighting areas and general project types for each subbasin while 
Table 5-3 serves as a detailed listing of individual projects which have been 
identified to date through stakeholder input and/or individual site visits. For 
each general project priority (urban runoff, TMDL, etc.), there could be more 
than a dozen separate projects within any particular subbasin (retrofitting 
existing detention basins, for example). As additional projects are identified 
through the stakeholders or additional investigation based on site visits to areas 
listed on Figures 5-2 through 5-12, Table 5-3 should be updated and re-
prioritized. 

5.1.1 Additional Control Strategies for Implementation 
In addition to the various projects and priority sites identified above, specific 
recommendations have been identified during the planning process. They are as 
follows: 
 

1. Continued identification of regional stormwater basin projects or 
smaller, source-control BMP projects throughout the watershed 

a. This process has begun with a documentation of various sites 
during the Stream Visual Assessments and can continue using 
Table 5-1 as well as Figures 5-2 through 5-12 as discussed in the 
previous section. 
 

2. Develop a Green Infrastructure/LID Demonstration program 
 

3. Identify and eliminate direct discharges meeting specific size/drainage 
criteria 

Stormwater basin located off of 
Sherrybrook Drive, Howell Township 

(photo courtesy of J. Herrman, Birdsall 
Services Group, 2012). 
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a. For example, large outfalls (and owners) should be identified 
and the feasibility of retrofitting with a suitable BMP should be 
assessed based on available area and permit requirements. 
 

4. Perform routine, stream visual assessments to identify and/or track 
impairments. An initial list may include parcels identified by Barten et al 
(2003) and the Trust for Public Land (Barnegat Bay 2020). 
 

5. Collaborate with municipal, county and state property acquisition 
programs  on priority property acquisitions 
 

6. As part of its source water protection program, BTMUA routinely tracks 
and evaluates spill incidents, contamination problems and other 
environmental concerns in the watershed, and coordinates with NJDEP 
and other local regulatory agencies to see that these issues are 
addressed. Mitigating such environmental problems in a timely manner 
is particularly important for a water supply. This program should 
continue with the necessary support from NJDEP.  

 
7. Develop a wastewater reuse pilot project and promote water 

conservation. 
a. Evaluate the feasibility for a water re-use project at Forge Pond 

Golf Course 
 

8. Collaborate with municipal, county and state infrastructure 
improvement projects so that stormwater management strategies can 
be incorporated. Incorporating stormwater projects into an existing 
construction project is much more cost effective than retrofitting a 
project into an area. A good example of this is the Garden State 
Parkway interchange project at Exit 91.  

 
5.1.2 Metedeconk River Watershed Committee 
A committee of Metedeconk River watershed stakeholders should oversee the 
implementation of the Plan and make recommendations on projects to be 
prioritized and funded in the coming years. As the development of this plan was 
achieved through stakeholder involvement and input, so should its 
implementation. The existing Stakeholder Advisory Committee should be 
approached to serve in this role, as the continued participation of the municipal, 
county, State and other organizations already involved in the project will be vital 
to successful plan implementation.  

It is anticipated that this committee would have quarterly to semi-annual 
meetings to discuss the implementation of the Plan, identify projects, and 
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prioritize land parcels that should be acquired through discussions/collaboration 
with existing open space preservation programs.  

5.2 Education and Outreach 
The Metedeconk River watershed community has a key role in ensuring the 
successful implementation of the Watershed Protection & Restoration Plan and 
the long-term health of the Metedeconk River. As described throughout this 
Plan, nonpoint source pollution and stormwater runoff are the main causes of 
the problems facing the watershed. Site-specific restoration projects will only go 
so far to address these issues. What remains must be dealt with through the 
actions of people living, working or otherwise spending time in the watershed. 
An education and outreach program will provide the community with a sound 
understanding of its watershed and the changes it can make to improve the 
quality of its water resources.  

The education and outreach program has three primary objectives, which are 
consistent with the plan goals and objectives as determined by the Metedeconk 
Stakeholder Advisory Committee: 

1. Work in concert with the Barnegat Bay Partnership and other 
organizations involved in education and outreach to:  

a. Expand the public’s understanding of the watershed and 
Metedeconk River Watershed Protection & Restoration Plan; 

b. Encourage public participation and support for improving 
watershed health; 

c. Promote public involvement in the implementation of the plan 
and its watershed management and restoration strategies; 

2. Focus outreach efforts on specific water quality impairment issues, such 
as stormwater management; and 

3. Develop targeted public outreach materials and approaches that will 
not only inform and educate, but also initiate actions and changes in 
behavior to create positive results. 

5.2.1 Initiatives and Target Audiences 
The Metedeconk River watershed encompasses a diverse community which is 
an important consideration for the education and outreach program. The 
program is most effective if its messages are crafted and targeted towards 
smaller segments of the community which are broken down based upon 
location, watershed role, etc. This “targeted outreach” approach results in 
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messages that are clear, specific and better understood and, ultimately, more 
likely to result in individual actions or changes in behavior. 

Education and outreach initiatives for the general watershed community and 
numerous target audiences have been identified (Appendix E). These initiatives 
were developed in consultation with a group of education and outreach 
professionals from various stakeholder organizations with highly regarded 
programs. The Metedeconk project team drew extensively from the group’s 
collective experience and expertise to identify target audiences, the important 
messages that need to be communicated, and the best approaches to getting 
those messages across. In some cases, other watershed stakeholders were 
consulted for their input on specific aspects. It is important to note that while 
efforts have been made to be as comprehensive as possible in identifying the 
various groups and initiatives, additions or modifications may be necessary in 
the future as the effectiveness of the program is evaluated. 

The target audience groups are included in the Metedeconk watershed 
education and outreach program: 

 Municipal and county officials; planning and zoning boards of adjustment; 
environmental commissions - Watershed health is determined, in large 
part, by policies and decisions made at the local level, particularly those 
pertaining to land use. Ideally, the protection of water resources is a priority 
and serves as an important consideration of officials as they as they carry 
out the challenging task of balancing fiscal, economic, social, environmental 
and other issues on a day-to-day basis. Outreach to local elected and 
appointed officials is an effective means of raising awareness about 
watershed issues to bring about positive changes that lead to water 
resources protection. Outreach specifically to municipal planning and zoning 
boards that is tailored to their unique role in making land use decisions 
should be included. 

 Public works departments and highway agencies - By the nature of their 
work, public works department and highway agency operations can 
contribute to nonpoint source pollution. The State’s MS4 stormwater 
permitting program includes various provisions to reduce nonpoint source 
pollution from DPW and highway operations, such as stormwater pollution 
prevention plans, standard operating procedures, maintenance 
requirements and annual employee training. Outreach about the 
Metedeconk watershed should build upon the existing programs.  

 Developers, engineers and planners - Development alters the landscape of 
the watershed to meet the needs of a growing human population. 
Developers and their engineering and planning professionals play a key role 
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in shaping the future condition of water resources, for better or worse, 
through their projects. Raising awareness about the Metedeconk watershed 
plan with this group will help ensure better protection of the watershed as 
growth occurs. 

 Residents (homeowners/renters/visitors) - Approximately thirty percent of 
the land in the Metedeconk watershed falls into a “residential” land 
use/land cover category, more than any other type. As such, the watershed 
residents can make a big difference in helping to improve the health of the 
Metedeconk River through their everyday activities around their homes and 
elsewhere. Outreach to the residents and visitors of the watershed will go a 
long way towards making this happen. 

 Businesses; commercial and industrial property owners and managers - 
Commercial and industrial complexes are commonly associated with higher 
stormwater and nonpoint source pollutant loads than other land use 
categories due to greater impervious surface coverage, vehicular traffic, 
housekeeping challenges, landscaping demands, etc. Efforts to address 
stormwater runoff problems and eliminate NPS pollution on commercial 
and industrial properties have a direct benefit for the watershed. They also 
may serve an educational role by exposing a large number of customers and 
employees to watershed-friendly property management practices. Outreach 
to this group will help facilitate the implementation of BMP’s and other 
activities to better protect and restore the watershed. 

 Parks and recreation managers, golf courses, and residential complex 
managers - There are large tracts of cultivated lawns in the Metedeconk 
watershed within parks, golf courses and residential complexes. For the 
most part, these sites are owned, managed and maintained by a relatively 
small number of individuals. Outreach to this subset of the watershed 
community about applying or improving sustainable landscaping practices 
would have numerous benefits (e.g. reduced water consumption, reduced 
fertilizer and pesticide use, reduced maintenance costs, improved 
infiltration, etc.). Because many of these sites have stormwater basins or 
other BMPs, outreach about stormwater management is also important.  

 Agricultural community - Agricultural operations account for a relatively 
small percentage of the watershed area, but if not managed properly they 
can have significant impacts on local waterways. Nonpoint source pollutants 
commonly associated with farms and nurseries may include sediment, 
pathogens, nutrients and pesticides. Agricultural Best Management 
Practices can reduce nonpoint source pollution in runoff and result in better 
protection for sensitive areas such as wetlands and stream corridors. 
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Outreach to this group will help ensure agricultural BMPs are employed 
throughout the watershed where necessary. 

5.2.2 Potential Education and Outreach Program Partnerships 
and Resources 
There are many opportunities to build partnerships to effectively accomplish 
the education and outreach objectives of the Metedeconk River Watershed 
Protection & Restoration Plan. Outreach about water resources, watersheds and 
the environment is being conducted by numerous organizations at the State, 
regional and local levels, particularly for Barnegat Bay. Efforts should be made 
to coordinate with these groups and align common messages to the greatest 
extent possible. Similarly, there are opportunities to forge new partnerships 
with organizations that may not be involved in outreach per se but have the 
ability to reach a substantial number of people through their memberships, 
affiliations or patrons. Coordinating with these groups may be particularly 
effective for reaching new audiences. There is also a wealth of professionally 
produced and field tested outreach materials available in the public domain that 
can be utilized in the Metedeconk watershed. By forging partnerships, 
leveraging existing programs and resources, and drawing from the variety of 
available educational materials, the resources available for education and 
outreach will provide the greatest possible benefit.  

Partnerships will be required to ensure that existing and future stormwater 
infrastructure is maintained. Retrofitting stormwater infrastructure will require 
maintenance to some degree. For example, installing bio-retention systems will 
require periodic trimming and weeding. In general, the responsibility for 
maintenance of stormwater BMPs will be shared by everyone in the watershed. 
The education and outreach program should seek to enlist partners from all 
target audiences to participate in maintenance. A successful education and 
outreach program will hopefully encourage local business owners, or any other 
group, to not only install bio-retention systems or other BMPs within their 
parking lots and around their businesses, but to also maintain them. 

5.2.3 Education and Outreach Program Evaluation 
Evaluation is an important component of the Metedeconk watershed education 
and outreach program. Gauging the effectiveness of a program provides a 
better understanding about whether its messages are reaching the intended 
audiences and resulting in the desired actions or changes in behavior. Where 
necessary, adaptations can then be made to improve or eliminate ineffective 
components and ensure that those that are working are supported or 
enhanced. 
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The education and outreach initiatives above are described in more detail in 
Appendix E. 

5.3 Recommended Monitoring and Metrics 
A wealth of information was collected and organized as part of the watershed 
characterization included in this plan. Because BTMUA has such a robust 
monitoring program, water quality data collected from that program were able 
to be quickly and efficiently utilized for this project. In addition, for the first time 
within the watershed, a Stream Visual Assessment Program was established and 
implemented by BTMUA along with Georgian Court University students.  
 
The information presented within this Plan and the associated Task Reports 
represent a relevant starting point for the evaluation of watershed and water 
quality changes over time as the Plan is implemented. The EPA Handbook for 
the Development of Watershed Plans recommends the establishment of a set of 
criteria that can be used to determine whether loading reductions are being 
achieved over time and substantial progress is being made toward meeting 
water quality standards. In order to monitor the effectiveness of the Plan, 
trends in water quality and quantity need to be established and/or extended.  
 
BTMUA collects water quality data primarily along the main stems of the North 
and South Branches, as well as at several sites of known VOC contamination. 
However, data have not typically been collected on a consistent basis at many 
of the tributaries, which represents a data gap. Water quality monitoring should 
be continued, if possible by BTMUA, as they have the experience and the 
facilities for effective implementation. A map of proposed tributary sampling 
stations is shown on Figure 5-13, although these sampling stations can be 
modified as necessary. Some of these stations have been or continue to be 
monitored by BTMUA.  
 
Utilizing the metrics identified during the watershed characterization will be 
important for the long-term evaluation of the implementation program. The 
following sections represent a list of monitoring criteria that should be 
considered.  
 
5.3.1 In-Situ Metrics 
In-situ parameters are of primary importance for evaluating the long-term 
health of the Metedeconk River Watershed. Parameters such as temperature, 
pH, dissolved oxygen and special conductance should be routinely collected to 
represent a comparative baseline in future years. At a minimum, quarterly 
sampling is recommended. As BTMUA has routinely (daily at some stations) 
sampled for these parameters for more than a decade, most stations along the 
main stem will have more frequent data collected.  
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5.3.2 Discrete Metrics 
As a complement to the in-situ metrics, monitoring of discrete metrics (i.e. 
chemical monitoring) should be performed/continued to assess changes over 
time for nutrients, particularly total phosphorus and total nitrogen, and TSS, as 
these are critical parameters causing impairment within the Metedeconk River 
watershed. In addition, fecal coliform/E. coli monitoring should be performed to 
track progress towards load reduction goals identified in the various TMDLs. 
Monitoring discrete metrics at BTMUA’s current sampling stations and along the 
tributaries identified in Figure 5-13 on a quarterly basis, at a minimum, is 
recommended, with more frequent monitoring for pathogens to ascertain 
compliance with the surface water quality standards (see QAPP; Appendix G). 
However, for fecal coliform and E. coli, the sampling schedules should also 
correspond to wet weather events whenever possible. 
 
Total phosphorus data collected within NB1 should be continually evaluated to 
monitor for the TP TMDL. TP, TSS and mercury data should also be collected 
along the Muddy Ford Brook to evaluate the existing impairments identified 
within the 2010 303(d) list. 
 
One of the stormwater improvement projects moving forward as part of the 
Barnegat Bay initiative is the construction of a stormwater gravel wetland within 
the existing stormwater detention basin off of West Shenandoah Road in Howell 
Township. This basin is located immediately adjacent to Sandy Hill Brook. In 
order to evaluate the effectiveness of the gravel wetland to determine its 
suitability for installation at other sites throughout the watershed, water quality 
should be collected upstream and downstream of the gravel wetland. BTMUA 
sampling stations along Sandy Hill Brook, SHB-1 and SHB-2, would serve this 
purpose (although a more appropriate sampling location may be somewhat 
upstream of SHB1 due to potential nitrogen loading associated with agricultural 
land use). Sampling the influent and effluent discharge to the gravel wetland 
should also be conducted to monitor effectiveness. 
 
As described in Section 3 of this Plan, arsenic is listed as an impairment on the 
2010 303(d) List, although the source of the arsenic is not known at this time. It 
is suspected that arsenic is naturally occurring and being discharged to the 
Metedeconk River as baseflow, but groundwater data are lacking within the 
watershed. Available data from shallow water supply wells indicates that arsenic 
is present in the groundwater at concentrations similar to those in the 
Metedeconk, but additional information is necessary. Collaboration with the 
USGS or other agencies to investigate the source of arsenic would be beneficial. 
 

BTMUA surface water quality sampling 
stations SHB1 and SHB2 along Sandy Hill 

Brook 
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5.3.3 Hydrology Metrics 
Since runoff reduction and infiltration measures are important components of 
the overall strategy, the collection of hydrology data should also be included in 
the overall monitoring plan. For existing stream gages in particular, base flow in 
the stream should be tracked to identify potential baseflow increases related to 
improved infiltration and better management of surface hydrology to mimic the 
natural environment. Currently, the USGS collects flow data at two gages within 
the watershed, one on the North Branch and another on the South Branch. 
Funding to keep these gages maintained and operational should continue. 
 
Monitoring for the effectiveness of a water conservation plan is straightforward 
and can easily be tracked by evaluating water demand and the number of 
customers from the water purveyor records. 
 
5.3.4 Biological Metrics 
Macro invertebrate surveys can also be a key metric for tracking the on-going 
health of the aquatic ecosystem. Recommended measures in the plan should 
improve in-stream habitat through lowering the water temperature, and 
reducing erosion, sedimentation, and nutrient enrichment. Therefore, tracking 
the response of these organisms to in-stream conditions should be considered 
as part of the overall monitoring strategy. This program is essentially equivalent 
to the NJDEP Ambient Biological Monitoring Network (AMNET) in which several 

stations are periodically sampled within the Metedeconk River 
watershed. A similar study was previously conducted by the 
Monmouth County Health Department’s Rapid Bioassessment (RBA) 
program.  
 
It is recommended that this sampling be performed approximately 
once every five years.  
 
 
 
 
 
 
 

 
5.3.5 Qualitative Assessments 
Stream Visual Assessments (SVAs) were a key component of the initial 
assessment of watershed conditions. The implementation of this watershed 
plan will result in improved stream conditions over time. On-going, routine SVAs 
should be performed throughout the plan implementation to identify additional 
problem areas causing impairments, as well as to document potential 

AMNET sampling stations (from 
NJDEP, 2010) 
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improvements in watershed conditions. In particular, assessments should be 
performed along improved reaches to monitor site stability and erosion. Aside 
from the value of the actual data collected, SVA work also has the additional 
benefit of putting “feet on the ground” in the watershed in areas that may not 
be regularly visited to identify other pollutant threats such as illicit discharges, 
spills and other hazardous activities.  
 
Although more than 80 SVAs were conducted throughout the watershed, 
additional sites should be incorporated at a rate of 5 additional sites per year. In 
addition, SVAs should be repeated once every five years (reasonable time frame 
to assess long-term changes in condition for impaired sites) for all impaired 
stream segments, particularly those with development potential (Fair and Poor 
ratings from previous assessment – 49 sites total). The SVAs should be 
conducted during periods of minimal vegetation (late autumn through late 
winter). 
 
5.3.6 Analysis and Reporting 
Monitoring data should be compiled into a report on a periodic basis for 
presentation to the public and elected officials. In addition, consideration may 
be given to development of a public-access web portal to review on-going 
monitoring/water quality data as a part of the public education program. The 
report and/or website should be geared towards the identification of trends and 
progress towards achieving water quality goals. Updates to the Management 
Plan should be considered at five and ten year intervals based on the monitoring 
results. 
 
5.3.7 BMP Maintenance Database 
One of the problems that have been identified by the stakeholders and the 
stream visual assessments is lack of maintenance of existing stormwater 
infrastructure. As identified in the Task 3 Report, in many townships the cost of 
BMP maintenance (in most cases, these have been stormwater detention 
basins) is paid by the developer for a number of years. After that time, the 
maintenance of the facility becomes the responsibility of the township. 
Observations in the field indicate that BMP maintenance is not being conducted 
at many sites throughout the watershed.  

A database of current and future BMPs should be developed so that 
maintenance needs can be tracked and logged. The database will help identify 
problem areas and prioritize retrofits. The Stormwater Management and 
Planning Tool (SWMPT) has identified a number of potential basins for 
restoration in Ocean County. A database of this type could be expanded to 
include basins in Monmouth County and used to track maintenance of 
stormwater BMPs. 
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In addition to a maintenance database, the development of a model ordinance 
that addresses maintenance of privately held stormwater facilities would help 
municipalities enforce BMP maintenance for facilities that are privately owned. 

5.3.8 Land Use Changes 
Changes in land use/land cover should be closely monitored and land use 
statistics within the watershed should be updated with each re-issuance of the 
NJDEP land use/land cover database. A metric for directly connected impervious 
cover (DCIA) would be useful as a more appropriate way to evaluate impervious 
cover. This would entail cataloguing parcels to determine where runoff is 
directed. For example, a residential parcel may have roof leaders that discharge 
to the lawn or those that discharge to a driveway. Although a parcel may have a 
percentage of impervious cover, if only half of the impervious cover directs 
runoff to the street, then the DCIA would be 50%. As much of the development 
within the watershed involves direct discharge to the surface water much 
without any treatment, the DCIA is likely to be high. For example, one of the 
sites that was targeted for initial treatment is Brick Plaza in Brick Township (see 
Appendix D). This represents a very large area of impervious cover, much of 
which discharges directly to the Metedeconk River (DCIA is high). However, 
should runoff be directed to an infiltration basin or other BMP, the DCIA would 
be lower since the stormwater is being infiltrated/treated. 

As development increases, impervious cover will naturally increase. However, 
LID ordinances should be established which will minimize directly connected 
impervious cover. Although DCIA has not been calculated for this Plan, it is 
assumed to be relatively high since there are many stormwater outfalls which 
discharge directly to the streams and many of the stormwater controls 
established in recent years are detention basins, which do not create much 
benefit during low volume storm events. 

Preparation of a stream corridor protection plan and approval of that plan by 
the NJDEP may allow for encroachment of the 300 ft buffer to 150 feet in 
particular instances, but guidance on the preparation of that plan currently does 
not exist. Preparation of a guidance document would be useful for 
municipalities seeking NJDEP approval for stream corridor protection plans. 

5.3.9 Monitoring Implementation of the Plan 
As identified in the EPA Handbook for Developing Watershed Plans to Restore 
and Protect Our Waters, developing an implementation plan matrix is a useful 
method to monitor plan implementation and identify any data gaps or budget 
issues. Implementation plan matrices can help identify where progress in a 
particular area to meet a specific goal and objective may be lacking and require 
additional funding or technical assistance. Proposed implementation plan 
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matrices for the Plan goals, based on the USEPA framework worksheets are 
shown on Figures 5-14 through 5-18. 

5.4 Fiscal Analysis 
The recommendations in this plan represent a broad range of improvements to 
meet regulatory requirements, stimulate stakeholder initiatives and achieve 
water quality improvement. While prioritization will be key to the 
implementation phase, ultimately, funding will dictate how successful this plan 
will be. The following sections summarize funding options for consideration. 
 
5.4.1 Sources of Funding 
A critical factor in turning this plan into action is the ability to fund 
implementation. Funding will be needed for multiple activities, such as 
management practice installation, design and construction of BMPs, education 
activities, monitoring, and administrative support. EPAs “Paying for Sustainable 
Environmental Systems:  Guidebook to Financial Tools” represents a great 
resource for municipal governments to identify a wealth of available funding 
opportunities. Another useful reference is also published by the USEPA, 
“Managing Wet Weather with Green Infrastructure Municipal Handbook: 
Funding Options”. The following subsections describe the available sources for 
consideration in this plan. 
 
5.4.1.1 Sources for Raising Revenue 
General taxes, selective sales taxes and fees are the primary methods for raising 
revenue. Many of these tools for raising revenue are used primarily by local 
governments and typically go into the general fund. The process of gaining voter 
approval for dedication or earmarking of taxes for environmental protection 
initiatives is often difficult, considering that government-funded programs 
vigorously compete for monies and the popularity of environmental issues rises 
and falls over time. However, a well-documented plan for the program is a 
critical step in pursuing additional revenue for the program. Once a plan is 
formulated for the future cost of the program, elected officials may be 
approached if additional funding is required for implementation. 
 
While taxes represent the most common source of revenue for environmental 
programs, increasingly municipal governments are moving towards fee-based 
systems to fund stormwater management programs. A fee is defined as the 
price one pays as remuneration for services, such as government administrative 
services and utility services. Fees are also defined as financial charges for 
activities undertaken, including polluting activities such as stormwater 
discharges. 
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Revenues from fees are often deposited into special funds related to the 
product or service upon which the fees are levied. These funds are then 
dedicated to only the cause for which they were collected. The primary 
advantage of a dedicated source of funding is that fees can be set annually to 
meet the anticipated costs of this plan and long-term financial stability is 
attainable.  
 
Stormwater utilities have been established throughout the United States for the 
purpose of funding stormwater-related improvement projects and maintenance 
of those projects. According to the University of Western Kentucky Stormwater 
Utility Survey, there are between 1,200 and 1,500 stormwater utilities in 38 
states. A stormwater utility would charge a fee based on impervious cover and 
runoff for each parcel. The fee could be significantly reduced if the owner of the 
property installs BMPs so that runoff is not generated. This would serve as an 
incentive to generate widespread implementation of private property BMPs 
such as rain gardens, rain barrels, pervious pavers, etc.  
 
Other examples of incentives can be found in USEPA’s “Managing Wet Weather 
with Green Infrastructure Municipal Handbook: Incentive Mechanisms”. Much 
more information on stormwater fees can be found in USEPA’s “Managing Wet 
Weather with Green Infrastructure Municipal Handbook: Funding Options”. 
New Jersey does not currently provide legislative authority for the 
implementation of stormwater utility fee programs.  
 
In many cases, water utilities allocate funding for monitoring programs, public 
education and related water resource protection activities in their annual 
operating and capital budgets. Alternatively, revenue could be generated by 
water purveyors through the implementation of a source water protection fee. 
This fee could be nominal percentage of a water bill. As an example, suppose a 
water purveyor has 25,000 customers. If a nominal fee of even $2 per quarter 
was implemented, that could generate $200,000 a year in revenue.  
 
Conservation based rate structures (discussed in Section 4) could provide a 
source of revenue to the water purveyors to offset the lack of revenue 
associated with water conservation. Increased revenues from rate structures 
could also be used to fund monitoring, education and outreach programs, or 
other implementation initiatives.  
 
Another source of funding could be an “adopt a stream reach” program or 
something similar. The “Adopt a Highway” program has been in place for years 
in which a corporation sponsors the maintenance of particular stretches along 
major highways, primarily through litter clean-up in exchange for a sponsor sign 
which includes the company name and color logo. “Adopt a stream reach” 
would be something similar, in which a company would pay a cost for the litter 
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and floatables removal in exchange for a sign with their name and logo. Various 
“Adopt a Stream” organizations exist throughout the United States, many of 
which are volunteer efforts to monitor watershed conditions. Costs paid by 
companies for the potential “adopt a stream reach” for the Metedeconk River 
could provide funding for a sign of the stream name along the roadway, trash 
and floatable collection, and a stream visual assessment.  
 
5.4.1.2 Tools for Acquiring Capital 
Bonds, loans, and grants are the primary methods that local governments use to 
generate capital for improvement projects. A bond is a written promise to repay 
borrowed money on a definite schedule, and usually at a fixed rate of interest, 
for the life of the bond. While they represent a large source of capital, they can 
be more complex and expensive than typical loans. Loans typically involve fewer 
and lower transaction costs than bonds. Interest rates on government loans 
may be subsidized, particularly for small communities. Grants are generally 
regarded as more desirable than loans and bonds. However, since grants are 
designed by the awarding agency or organization to meet certain, often specific, 
goals, they may carry additional mandates as compared to loans and bonds. 
 
The following is a list of loan opportunities for consideration: 
 

• The New Jersey Environmental Infrastructure Trust – provides low-cost 
financing for projects that protect water quality, including open space 
acquisition 

• The Barnegat Bay Funding Initiative - provides up to 100% principal 
forgiveness for a wide variety of stormwater improvement projects and 
programs 

• Environmental Infrastructure Financing Program - provides low-
interest loans for the construction of a variety of water quality 
protection measures 

• Clean Water State Revolving Fund – USEPA program that provides low 
interest loans to fund stormwater management, nonpoint source 
controls, estuary protection and wastewater treatment projects. 

 
The following is a list of grant opportunities for consideration: 
 

• 319(h) Grants – competitive funds provided to state and local agencies 
to fund nonpoint source management programs  

• NRCS Conservation Innovation Grants – a voluntary program 
administered by NRCS to stimulate the development and adoption of 
innovative conservation approaches and technologies (requires 50-50 
match) 

• Private Grants – monies available from local watershed groups or land 
trusts for conservation 
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Other potential grants available, particularly for agricultural land owners and 
also for general land acquisition by local governments, include the following: 
 

• NJ Department of Agriculture Farmland Preservation Program 
• NJDEP Green Acres Program 
• Green Communities Challenge Grant 2000 (Urban and Community 

Forestry Program) 
• NJDEP Water Quality Management Planning Pass-Through Grant (604 

Grants) 
• Natural Resources Conservation Service (NRCS) 
• Conservation Reserve Enhancement Program (CREP) 
• Conservation Reserve Program (CRP) 
• Environmental Quality Incentives Program (EQIP) 
• Farm and Ranch Land Protection Program (FRPP) 
• Grassland Reserve Program (GRP) 
• Wetlands Reserve Program (WRP) 
• Wildlife Habitat Incentives Program (WHIP) 

 
Incorporating BMPs into infrastructure improvement projects that have been 
approved and will be constructed is a very cost effective way to fund various 
types of BMPs. Many of these projects involve some type of roadway or traffic 
improvement. Installation of pervious paving and/or upgrading road runoff 
BMPs can be incorporated into the project and since that project will be 
constructed regardless, retrofits would not be required. Infrastructure 
improvement projects should be tracked and reviewed prior to final design so 
that additional stormwater BMPs can be incorporated into the final design. 
 

5.5 Schedule of Activities 
This section outlines the implementation schedule for the recommended 
management measures. Implementation of the recommended measures is 
dependent on a number of factors, many of which have been discussed in 
previous sections of this document, including effectiveness of the strategy in 
meeting overall water quality goals, priorities as determined by the Stakeholder 
Advisory Committee, costs, available funding, and implementation “hurdles” 
such as permitting. A number of site specific projects have been identified 
through Stream Visual Assessments (SVAs), additional site visits and by the 
municipal engineers (see Table 5-3).  
 
Available funding is critical to the overall strategy and may be scarce, 
particularly in these trying economic times. It is not reasonable to implement all 
of the above management measures within a short timeframe. Therefore, the 
plan has been designed to be implemented over a number of years in order to 
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distribute costs over time. A phased implementation schedule also allows 
project sponsors to more effectively manage a smaller number of projects at 
any particular juncture and to take advantage of continued education efforts to 
win support for project adoption. The following sections will outline the short 
term, medium term, and long term project implementation schedule. 
 
5.5.1 Short-Term Measures 
The EPA Handbook for the Development of Watershed Plans defines short term 
as a period of implementation lasting approximately 1 to 2 years. As such, short 
term implementation measures should focus on the planning, technical 
assistance and funding required to execute the mid-term and long-term 
elements of the plan.  
 
Most of the various planning and management measures should be initiated 
during this phase. Internal planning will likely be required to further refine the 
list of priority projects as well as the development of local ordinances for future 
land use management (such as performance standards, implementing more 
proactive LID techniques, conservation plans, etc.). However, known, high-
priority projects should be accelerated as much as possible to create early 
program “successes” that can be used in future phases to continue generating 
political and public support for the plan. Similarly, implementation of the 
education and outreach portions of the plan should be initiated in this phase to 
foster public support. 

In addition, technical and funding support should also be implemented during 
this phase. Many projects identified in previous sections may require 
collaboration with local planning groups, academic institutions or outside 
consulting firms to further refine program strategies. Also, funding will be 
critical for implementing mid-term and long-term elements of the program. 
Therefore, consideration should be given to upcoming grant and loan 
opportunities, or the development of alternative funding streams (such as a 
stormwater utility). 

Parcels of property have been identified by previous studies (e.g. Barten et al, 
2003; TPL, 2008) for protection and restoration. These parcels need to be 
coordinated with County and municipal open space preservation programs so 
that resource conservation is effectively implemented and those sites that 
would provide the most benefit to the health of the watershed (and Barnegat 
Bay) are prioritized for acquisition. 

Lastly, all monitoring activities should be planned and implemented during this 
phase. Monitoring will be essential for tracking the long-term improvements of 
the program as well as to assess the effectiveness of future implementation 
measures. 
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5.5.2 Mid-Term Measures 
The EPA Handbook for the Development of Watershed Plans defines Mid-Term 
as the period lasting from 2 to 5 years from the adoption of the Plan. It should 
be anticipated that the Mid-Term period of the plan will require the most 
activity, building upon the planning measures identified during the Short-Term 
period. Activities for this phase include the implementation of the remaining 
high-priority projects, development of design plans, construction of completed 
design projects, and maintaining public education and outreach efforts.  
 
For efficient use of funds, projects on public lands should typically be prioritized 
over projects on private lands, unless there is a willing private partner for a 
priority project. From a water quality perspective, TMDLs should be addressed 
first, followed by the identified water quality impairments (303(d) List). Retrofits 
of existing stormwater infrastructure should also be prioritized (see Section 4). 
Consideration should be given to the permitting challenges associated with the 
various projects. Inspection and maintenance programs should be fully staffed 
and implemented during this phase, if not possible for the entire watershed 
then at least for newly installed BMPs undertaken through this plan to ensure 
their long-term effectiveness. Finally, implemented monitoring programs should 
be reviewed to evaluate water quality conditions or to identify any potential 
enhancement opportunities for the program.  

5.5.3 Long-Term Measures 
The EPA Handbook for the Development of Watershed Plans defines Long-Term 
as the period lasting from 5 to 10 years from the adoption of the Plan, although 
this period may be longer depending on available funding, particularly in times 
of economic recession. By this Phase, it should be assumed that the highest 
priority projects have been implemented while the remainder of medium and 
low priority projects will likely have been designed. The focus during this phase 
should be on the implementation of these lower priority projects. 
 
In addition, it will also be important during the Long-Term phase to evaluate the 
effectiveness of measures implemented in earlier phases of the plan using on-
going monitoring results. By this time, it may be evident that some strategies 
should be modified or replaced in the plan with either alternative measures or 
newer technologies. Information and education also should continue to play an 
important role in the overall strategy, as the public should continue to be 
informed of project successes and progress towards achieving water quality 
goals. 
 
A list of activities and a proposed schedule is provided on Figure 5-19. 
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Stakeholder Advisory Committee (shaded members are also members of the Steering Committee)

SubGroup Name_prefix First Name Last Name Title Name Suffix Affiliation Street1 Street2 City State Zip Phone Ext Fax Email Website
ACADEMIA Dr. Stan Hales Program Director Program Director Ph.D. Barnegat Bay National Estuary Program Ocean County College College Drive, PO Box 2001 Toms River NJ 08754 732-255-0472 732-864-3851 shales@ocean.edu www.bbep.org
ACADEMIA Ms. Martha Maxwell-Doyle Project Coordinator Barnegat Bay National Estuary Program Ocean County College College Drive, PO Box 2001 Toms River NJ 08754 732-255-0472 732-864-3851 mmdoyle@ocean.edu    www.bbep.org
ACADEMIA Mr. Jim Vasslides Program Scientist Barnegat Bay National Estuary Program Ocean County College College Drive, PO Box 2001 Toms River NJ 08754 732-255-0472 732-864-3851 jvasslides@ocean.edu    www.bbep.org
ACADEMIA Dr. Louise Wootton Associate Professor of Biology Ph.D. Georgian Court University 900 Lakewood Avenue Lakewood NJ 08701-2697 732-987-2349 732-987-2010 woottonl@georgian.edu www.georgian.edu
ACADEMIA Ms. Lisa Auermuller Watershed Coordinator Jacques Cousteau NERR 130 Great Bay Blvd Tuckerton NJ 08087-2004 609-812-0649 204 609-294-8597 auermull@marine.rutgers.edu www.jcnerr.org
ACADEMIA Dr. John Tiedemann Asst. Dean, School of Science, Technology & Engineering Ph.D. Monmouth University 400 Cedar Avenue Howard Hall, Room 540 West Long Branch NJ 07764 732-263-5545 5545 jtiedema@monmouth.edu www.monmouth.edu
ACADEMIA Mr. John Wnek Supervisor, Science Department Ocean County Vo-Tech School-MATES 195 Cedar Bridge Road Manahawkin NJ 08050 609-978-8439 4002 jwnek@mail.ocvts.org www.ocvts.org
ACADEMIA Mr. Richard Mohr Adjunct Professor, Sustainability Outreach Coordinator Georgian Court University 900 Lakewood Avenue Lakewood NJ 08701-2697 armohr@verizon.net www.georgian.edu
ACADEMIA Ms. Cara Muscio Marine Extension Agent, Marine Water Quality Rutgers Cooperative Extension of Ocean County 1623 Whitesville Road Toms River NJ 08755-1199 732-349-1210 732-505-8941 muscio@aesop.rutgers.edu www.njaes.rutgers.edu
ACADEMIA Dr. Richard Lathrop Director, Grant F. Walton Center for Remote Sensing and Spatial Analysis Ph.D. Rutgers University CRSSA 14 College Farm Road New Brunswick NJ 08901 732-932-1580 732-932-2587 lathrop@crssa.rutgers.edu www.crssa.rutgers.edu
ACADEMIA Mr. Scott Haag Field Researcher, GIS Coordinator Rutgers University CRSSA JCNERR Dept. of Ecology Evaluation and Natural Resources 14 College Farm Rd. New Brunswick NJ 08901 732-932-1588 scotth@crssa.rutgers.edu www.crssa.rutgers.edu
ACADEMIA Dr. Michael Kennish Research Professor Ph.D. Rutgers University IMCS 71 Dudley Road New Brunswick NJ 08901 732-932-6555 240 732-932-6557 kennish@imcs.rutgers.edu www.imcs.rutgers.edu
ACADEMIA Mr. Michael DeLuca Reserve Manager Reserve Manager Rutgers University IMCS JCNERR 71 Dudley Road PO Box 231 New Brunswick NJ 08901 732-932-6555 512 732-932-8578 deluca@marine.rutgers.edu www.imcs.rutgers.edu
BTMUA Commissioner Allan Cartine Treasurer Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 236 732-458-7725 Acartine@comcast.net www.brickmua.com
BTMUA Commissioner George Cevasco Asst. Secretary/Treasurer Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 236 732-458-7725 gcevasco@comcast.net www.brickmua.com
BTMUA Mr. Robert Karl Source Water Supervisor Source Water Supervisor Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 271 732-836-9170 rkarl@brickmua.com www.brickmua.com
BTMUA Mr. James Lacey Executive Director C.P.W.M. Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 236 732-458-7725 jlacey@brickmua.com www.brickmua.com
BTMUA Mr. Joseph Maggio Director of Water Quality Director of Water Quality P.E. Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 233 732-458-5378 jmaggio@brickmua.com www.brickmua.com
BTMUA Mr. Steve Specht Deputy Executive Director P.E. Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 234 732-458-7725 specht@brickmua.com www.brickmua.com
BTMUA Ms. Heidi Tabor Administrative Assistant to Director of WQ Brick Township MUA 1551 Hwy 88 West Brick NJ 08724 732-458-7000 220 732-458-5378 htabor@brickmua.com www.brickmua.com
BTMUA-PROJECT Ms. Eileen Althouse Water Resources Engineer CDM Raritan Plaza I 110 Fieldcrest Avenue - 6th Floor Edison NJ 08837 732-590-4698 732-225-7851 althouseem@cdm.com www.cdm.com
BTMUA-PROJECT Dr. Mark Maimone Vice President, Project Director Ph.D., PE, BCEE CDM 100 Crossways Park Drive West Suite 415 Woodbury NY 11797 516-496-8400 516-496-8864 maimonem@cdm.com www.cdm.com
BTMUA-PROJECT Mr. Daniel O'Rourke Project Manager Project Manager CDM Raritan Plaza I Raritan Center Edison NJ 08818 732-225-7000 732-225-7851 orourkede@cdm.com www.cdm.com
BTMUA-PROJECT Mr. Robert Pennington Client Service Manager P.E., BCEE CDM Raritan Plaza I Raritan Center Edison NJ 08818 732-225-7000 732-225-7851 penningtonra@cdm.com www.cdm.com
BTMUA-PROJECT Mr. Joe Malison Engineer John S. Truhan Consulting Engineers 1442 Lakewood Road P.O. Box K Manasquan NJ 08736 732-223-1313 732-223-8273 jmalison@truhanengineers.com www.truhanengineers.com
BTMUA-PROJECT Mr. John Truhan President President P.E., P.P., CME John S. Truhan Consulting Engineers 1442 Lakewood Road P.O. Box K Manasquan NJ 08736 732-223-1313 732-223-8273 jtruhan@truhanengineers.com www.truhanengineers.com
BUSINESS/PRIVATE Mr. John Rissel Water Quality Expert 1458 Barnegat Dr. Seaside Park NJ 08752 732-793-7616 jlrissel@msn.com
BUSINESS/PRIVATE Mr. Kirk Moore Staff Writer Asbury Park Press 1451 Route 37 West Toms River NJ 08755 732-557-5728 kmoore@app.com www.app.com
BUSINESS/PRIVATE Mr. Tim Lurie Principle P.E., P.P., CME D.W. Smith Associates, LLC 149 Yellowbrook Rd. Suite 101 Farmingdale NJ 07727 732-378-7493 732-905-8669 tlurie@dwsmith.com www.dwsmith.com
BUSINESS/PRIVATE Mr. John Costigan Chairman Howell Farmland Preservation Cmte. 214 Birdsall Rd. Farmingdale NJ 07727 732-977-4603 jcostigan@brookdalecc.edu www.brookdalecc.edu
BUSINESS/PRIVATE Ms. Danni Logue resident Jenkinson's Aquarium-Watershed Program 95 Canis Drive Brick NJ 08724 732-892-5593 dlogue_panda@yahoo.com cel: 908-309-7205
BUSINESS/PRIVATE Mr. Walt Durrua Owner Jersey Paddler 1756 State Hwy. 88 West Brick NJ 08724 732-899-6582 judyd34@comcast.net www.jerseypaddler.com
BUSINESS/PRIVATE Mr. Tom Bovino Manager Leigh Realty Company 1451 State Hwy. 88 West Brick NJ 08724 732-458-1711 tpb.lmb@verizon.net
BUSINESS/PRIVATE Mr. Benjamin Waldron Executive Director Monmouth-Ocean Development Council 4814 Outlook Drive Suite 102 Wall NJ 07753 732-751-8696 732-751-8698 Ben_Waldron@modc.com www.modc.com
BUSINESS/PRIVATE Mr. Ian Borden President Professional Design Services, LLC 1245 Airport Road, Suite 1A Lakewood NJ 08701 732-363-0060 732-363-0073 iborden@pdsdover.com www.pdsdover.com
BUSINESS/PRIVATE Mr. William Stevens Vice President P.E. Professional Design Services, LLC 1245 Airport Road, Suite 1A Lakewood NJ 08701 732-244-6500 732-363-0073 bstevens@pdsdover.com www.pdsdover.com
BUSINESS/PRIVATE Ms. Gina Wooley Executive Officer Shore Builders Association of Central New Jersey 190 Oberlin Avenue North Lakewood NJ 08701 732-364-2828 732-905-2577 gina@shorebuilders.org www.shorebuilders.org
BUSINESS/PRIVATE Ms. Janet Scher Master Plan Environmental Subcommittee Chair 1050 Cross St. Lakewood NJ 08701 732-363-1983 smscher1@netzero.net
BUSINESS/PRIVATE Ms. Denise Garner resident S.P.A.R.E. Jackson 14 Evergreen Court Jackson NJ 08527 908-216-1096 jcreedst@msn.com www.orgsites.com/nj/sparejackson
BUSINESS/PRIVATE Ms. Ann Richardson resident 1870 Lanes Mill Road Lakewood NJ 08701 732-363-8546 annier-2@juno.com
COUNTY Mr. Matthew Rutkowski Senior Engineer-Environment Monmouth County Department of Public Works & Engineering 250 Center Street Freehold NJ 07728 732-683-8536 732-462-1863 mrutkows@co.monmouth.nj.us www.visitmonmouth.com
COUNTY Mr. David Sorensen Senior Environmental Health Specialist Monmouth County Health Department 3435 Hwy. 9 North Freehold NJ 07728 732-431-7456 dsorense@co.monmouth.nj.us www.visitmonmouth.com/health
COUNTY Mr. Vincent Poulsen Wetlands Specialist Sr. Monmouth County Mosquito Commission P.O. Box 162 Eatontown NJ 07724 732-542-3630 732-542-3267 vpoulsen@co.monmouth.nj.us www.co.monmouth.nj.us/
COUNTY Mr. Ken Thoman Park Manager, Planning Monmouth County Park System 805 Newman Springs Road Lincroft NJ 07738 732-842-4000 4267 732-842-3640 kthoman@monmouthcountyparks.com www.monmouthcountyparks.com
COUNTY Ms. Linda Brennen Supervising Planner, Environmental Supervising Planner, Environmental P.P., AICP Monmouth County Planning Board Hall of Records 1 East Main Street Freehold NJ 07728 732-431-7460 732-409-7540 lbrennen@monmouthplanning.com www.monmouthplanning.com
COUNTY Mr. Ernest Kuhlwein Director of Solid Waste Management P.E., P.P. Ocean County Dept. of Solid Waste Management 129 Hooper Avenue P.O. Box 2191 Toms River NJ 08754 732-506-5047 732-244-8396 ekuhlwein@co.ocean.nj.us www.co.ocean.nj.us
COUNTY Mr. Tom Hartman Engineer Ocean County Engineering Department 129 Hooper Avenue Toms River NJ 08754 732-929-2130 732-506-5182 thartmanjr@co.ocean.nj.us www.co.ocean.nj.us
COUNTY Mr. Frank Scarantino Director of Engineering Ocean County Engineering Department 129 Hooper Avenue Toms River NJ 08754 732-929-2130 732-506-5182 FScarantino@co.ocean.nj.us www.co.ocean.nj.us
COUNTY Mr. James Manuel Chairman Ocean County Environmental Agency 1623 Whitesville Road Toms River NJ 08755-9720 609-309-1743 732-505-8941 james.manuel@dep.state.nj.us www.co.ocean.nj.us
COUNTY Mr. Kenneth Wenrich Environmental Health Coordinator Ocean County Health Department 175 Sunset Avenue P.O. Box 2191 Toms River NJ 08754-2191 732-341-9700 7464 kwenrich@ochd.org www.ochd.org
COUNTY Mr. Michael Fiure Assistant Director Ocean County Parks and Recreation 1198 Bandon Road Toms River NJ 08753 732-506-9090 5946 732-270-9464 mfiure@co.ocean.nj.us www.co.ocean.nj.us
COUNTY Mr. Michael Mangum Director Ocean County Parks and Recreation 1198 Bandon Road Toms River NJ 08753 732-506-9090 5948 732-270-9464 mmangum@co.ocean.nj.us www.co.ocean.nj.us
COUNTY Mr. David McKeon Planning Director P.P., AICP Ocean County Planning Department 129 Hooper Ave. P.O. Box 2191 Toms River NJ 08754-2191 732-929-2054 732-244-8396 dmckeon@co.ocean.nj.us www.planning.co.ocean.nj.us
COUNTY Ms. Vicki Peccioli Principle Planner Ocean County Planning Department 129 Hooper Ave. P.O. Box 2191 Toms River NJ 08754-2191 732-929-2054 732-244-8396 vpecchioli@co.ocean.nj.us www.co.ocean.nj.us
GOV/AGENCY Ms. Courtney Davidson Site Inspector Freehold Soil Conservation District Monmouth County Agriculture Building 4000 Kozloski Road Freehold NJ 07728 732-683-8500 732-683-9140 cdavidson@freeholdscd.org www.freeholdscd.org
GOV/AGENCY Ms. Ines Grimm District Manager Freehold Soil Conservation District Monmouth County Agriculture Building 4000 Kozloski Road Freehold NJ 07728 732-683-8500 732-683-9140 igrimm@freeholdscd.org www.freeholdscd.org
GOV/AGENCY Mr. Michael Hill Asst. District Manager/GIS Support Freehold Soil Conservation District Monmouth County Agriculture Building 4000 Kozloski Road Freehold NJ 07728 732-683-8500 732-683-9140 mhill@freeholdscd.org www.freeholdscd.org
GOV/AGENCY Mr. Tim Thomas Resource Conservationist Freehold Soil Conservation District Monmouth County Agriculture Building 4000 Kozloski Road Freehold NJ 07728 732-683-8500 732-683-9140 tthomas@freeholdscd.org www.freeholdscd.org
GOV/AGENCY Ms. Debra Hammond Bureau Chief NJDEP, Bureau of Water Quality Standards and Assessment 401 E. State St. P.O. Box 409 Trenton NJ 08625-0409 609-777-1753 609-292-0687 debra.hammond@dep.state.nj.us www.state.nj.us/dep/wms/bwqsa
GOV/AGENCY Ms. Patricia Ingelido TMDL/319(h) studies NJDEP, Water Monitoring & Standards 401 E. State Street, Mail Code 401-04I P.O. Box 420 Trenton NJ 08625-0418 609-292-0502 609-984-6505 Patricia.Ingelido@dep.state.nj.us www.nj.gov/dep/watershedmgt
GOV/AGENCY Ms. Ginger Kopkash Bureau Chief NJDEP, Office of Policy Implementation and Watershed Restoration 401 E. State Street, 7th Floor, Mail Code 401-07D P.O. Box 420 Trenton NJ 08625-0420 609-633-1441 609-984-6505 Ginger.Kopkash@dep.state.nj.us www.nj.gov/dep/watershedmgt
GOV/AGENCY Mr. Jay Springer Supervising Environmental Specialist NJDEP, Water Monitoring & Standards 401 E. State Street, Mail Code 401-04I P.O. Box 420 Trenton NJ 08625-0418 609-341-3122 jay.springer@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Tracy Fay Senior Biologist NJDEP, Water Monitoring & Standards Stoney Hill Rd. P.O. Box 405 Leeds Point NJ 08220-0405 609-748-2012 609-748-2014 tracy.fay@dep.state.nj.us www.nj.gov/dep/bmw
GOV/AGENCY Ms. Leslie McGeorge Administrator NJDEP, Water Monitoring & Standards 401 E. State St. P.O. Box 409 Trenton NJ 08625-0409 609-292-1623 609-633-1276 leslie.mcgeorge@dep.state.nj.us www.nj.gov/dep/wms
GOV/AGENCY Ms. Bethany Bearmore Coastal Restoration Specialist NOAA Restoration Center, James J. Howard Marine Fisheries Laboratory 74 Magruder Road Highlands NJ 07732 732-872-5819 732-872-3088 bethany.bearmore@noaa.gov www.noaa.gov
GOV/AGENCY Mr. David Friedman District Director Ocean County Soil Conservation District 714 Lacey Road Forked River NJ 08731 609-971-7002 609-971-3391 dfriedman@ocscd.org www.ocscd.org
GOV/AGENCY Ms. Christine Raabe Education and Outreach Specialist Ocean County Soil Conservation District 714 Lacey Road Forked River NJ 08731 609-971-7002 21 609-971-3391 craabe@ocscd.org www.ocscd.org
GOV/AGENCY Mr. Ron Baker Research Hydrologist/Geochemistry Research Hydrologist/Geochemistry U.S Geological Survey-NJ Water Science Center 810 Bear Tavern Rd. Suite 206 West Trenton NJ 08628 609-771-3923 609-771-3915 rbaker@usgs.gov nj.usgs.gov
GOV/AGENCY Mr. Robert Nicholson Supervisory Hydrologist, Environmental Studies Program U.S Geological Survey-NJ Water Science Center 810 Bear Tavern Rd. Suite 206 West Trenton NJ 08628 609-771-3925 609-771-3915 rnichol@usgs.gov nj.usgs.gov
GOV/AGENCY Ms. Christine Wieben Hydrologist U.S Geological Survey-NJ Water Science Center 810 Bear Tavern Rd. Suite 206 West Trenton NJ 08628 609-406-3817 609-771-3915 cwieben@usgs.gov nj.usgs.gov
GOV/AGENCY Mr. Vincent Turner Wildlife Biologist U.S. Fish & Wildlife Service Edwin B. Forsythe National Wildlife Refuge 800 Great Creek Rd, P.O. Box 72 Oceanville NJ 08231-0072 609-748-1535 609-748-2731 Vinny_Turner@fws.gov www.fws.gov
GOV/AGENCY Mr. Steve Mars Senior Fish & Wildlife Biologist Senior Fish & Wildlife Biologist U.S. Fish & Wildlife Service - NJ Field Office 927 N Main Street Bldg D Pleasantville NJ 08232 609-383-3938 23 609-646-0352 Steve_Mars@fws.gov www.fws.gov
GOV/AGENCY Ms. Nicole Ciccaglione District Conservationist USDA Farm Service Agency 1971 Jacksonville Jobstown Rd Columbus NJ 08022-1412 732-537-6040 nicole.ciccaglione@nj.usda.gov www.usda.gov
GOV/AGENCY Ms. Barbara Spinweber Regional Coordinator USEPA Region 2, Estuaries and Oceans Section 290 Broadway, 24th Floor New York NY 10007 212-637-3812 spinweber.barbara@epamail.epa.gov www.epa.gov
GOV/AGENCY Ms. Kyra Hoffmann Supervising Environmental Specialist Supervising Environmental Specialist NJDEP, Office of Policy Implementation and Watershed Restoration 401 E. State St. P.O. Box 418 Trenton NJ 08625-0418 609-984-5863 609-292-0687 kyra.hoffmann@dep.state.nj.us www.nj.gov/dep/watershedmgt
GOV/AGENCY Ms. Terri Romagna NJDEP, Office of Policy Implementation and Watershed Restoration 401 E. State Street, 7th Floor, Mail Code 401-07D P.O. Box 420 Trenton NJ 08625-0420 609-633-7022 terri.romagna@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Mira Gorska NJDEP, Water Monitoring & Standards 401 E. State Street, Mail Code 401-04I P.O. Box 420 Trenton NJ 08625-0420 609-984-1483 mira.gorska@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Mr. Ray Nichols NJDEP Trenton NJ 609-984-0583 ray.nichols@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Kathleen Hitchner NJDEP, Office of Policy Implementation and Watershed Restoration 401 E. State Street, 7th Floor, Mail Code 401-07D P.O. Box 420 Trenton NJ 08625-0420 609-984-5993 kathleen.hitchner@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Mr. Harold Nebling NJDEP Trenton NJ 609-633-1989 harold.nebling@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Helen Pang NJDEP, Water Monitoring & Standards 401 E. State Street, Mail Code 401-04I P.O. Box 420 Trenton NJ 08625-0420 609-292-7760 helen.pang@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Ariane Giudicelli Senior Environmental Specialist NJDEP, Water Monitoring & Standards 401 E. State Street, Mail Code 401-04I P.O. Box 420 Trenton NJ 609-984-9423 ariane.giudicelli@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Ms. Jennifer Noblejas NJDEP Trenton NJ 609-633-0733 jennifer.noblejas@dep.state.nj.us www.state.nj.us/dep
GOV/AGENCY Mr. Steve Buente Supervising Engineer, Planning and Environmental P.E. New Jersey Turnpike Authority 581 Main Street P.O. Box 5042 Woodbridge NJ 07095-5042 732-750-5300 8240 Buente@turnpike.state.nj.us www.state.nj.us/turnpike
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Resource Conservation/Protection 
Conservation of remaining natural resources through protection and preservation is the most holistic 

strategy for sustainably achieving the watershed objectives. Protection of sensitive aquatic resources 

can be achieved by maintaining vegetated riparian buffer zones. Preservation of existing high quality 

ecosystems provides water storage, filtration, and treatment services with many other cumulative 

benefits and minimal maintenance. There are almost 200 parcels that have been identified by the 

Trust for Public Land for ‘protection priority’ which could be considered for this management strategy 

(see TPL, 2008). In addition, much of the riparian corridor throughout the watershed has been 

identified as a ‘conservation priority’ by the University of Massachusetts (see Barten et al, 2003). 

 
 
 
 
 
 
 
 

 

 

 

 

2.  Urban Green Stormwater Infrastructure 

Infiltration of stormwater runoff from impervious surfaces 

in urbanized or downtown areas can be accomplished 

through construction of green stormwater infrastructure, or 

GSI. Examples of these types of infrastructure include 

stormwater bump-outs, infiltration trenches and 

stormwater planters. These can be retrofit into existing 

downtown areas and within commercial land uses with 

large areas of impervious cover (parking lots, shopping 

malls, etc.).  
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t3.  Infiltration Basin 
A facility which collects and provides temporary storage of stormwater runoff to promote infiltration 

through highly permeable soils. Sediment and nutrient removal as well as groundwater recharge are 

achieved. 

 

 

 

t3.  Upland Reforestation 

Restoration of upland and riparian forests capitalize on available, unused land to return pre-

development hydrology. Tree canopy cover and leaf debris ground cover captures rainfall where it 

falls, protects soils from erosion, maximizes infiltration, and sequesters nutrients. Trees can be 

planted as individuals or clusters in urban areas, strategically along riparian buffers, or broadly across 

expansive former agricultural lands to realize water quantity, quality, and habitat benefits which are 

maximized with minimal maintenance requirements. Other benefits associated with reforestation 

include improved scenery and air quality.  

 

 

 

 

 

 

t5.  Constructed Stormwater Gravel Wetland 
Constructed stormwater gravel wetlands are similar to the constructed stormwater wetlands 

described above, except they rely more on a dense root mat, crushed stone, and an anaerobic and 

microbe-rich subsurface to remove pollutants, espeically nutrients such as total nitrogen and total 

phosphorus. Because of their considerable nitrogen removal capabilities, constructed stormwater 

gravel wetlands are being evaluated as one of the primary BMPs for the Barengat Bay estuary. 
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Figure of Infiltration Basin from NJ BMP Manual  



 

 

 

 

 

 

 

 

 

 

 

t5.  Constructed Stormwater Wetland 

Constructed stormwater wetlands are wetland systems designed to maximize the removal of 

pollutants from stormwater runoff through settling and both uptake and filtering by vegetation.  

Constructed stormwater wetlands are used to remove a wide range of stormwater pollutants from 

land development sites as well as provide wildlife habitat and aesthetic features. They can also be 

used to reduce peak runoff rates when designed as a multi-stage, multi-function facility.  

 

 

 

 

 

 

 

 

 

 

t5.  Private Property BMPs 
Private property BMPs are stormwater practices that individual property owners can implement. 

While the individual benefit of implementing these practices may not be significant, if implemented 

throughout the watershed they can provide significant cumulative water quality and quantity benefit. 

Much of the water quality concerns throughout the Metedeconk River watershed are from non-point 

sources from stormwater. Therefore, implementation of a large scale non-point solution would be 

beneficial. Some of the types of structural stormwater practices that can be implemented by private 

property owners and are recommended for this watershed include rain barrels, rain gardens, rain 

gutter downspout redirection, and cisterns. To some degree, the passing of the New Jersey Fertilizer 

Law (A2290) is a private property BMP in which restrictions on fertilization have been placed both in 

terms of when and how much fertilizer can be applied as well as the content of the fertilizer itself. 

 

 

Constructed 

Wetland Benefits 

 

Water Quantity   

Sediment   

Nutrients   

Bacteria   

Habitat    

Demonstration   

 

Figure of Constructed Stormwater Wetland from NJ BMP Manual 
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Figure of Constructed Stormwater Gravel Wetland from NJ BMP Manual 
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8.  Bioretention Basin 
A bioretention system consists of a soil bed planted with suitable native vegetation. Stormwater 

runoff entering the bioretention system is filtered through the soil planting bed before being either 

conveyed downstream by an underdrain system or infiltrated into the existing subsoil below the soil 

bed. Vegetation in the soil planting bed provides uptake of pollutants and runoff and helps maintain 

the pores and associated infiltration rates of the soil in the bed. They can be installed in lawns, median 

strips, parking lot islands, unused lot areas, and certain easements. They are intended to receive and 

filter storm runoff from both impervious areas and lawns. 

 

 
 

t9.  Retrofit Existing Stormwater Basin 
Numerous existing stormwater basins were identified in the stream 

visual assessments and other studies (i.e. Rutgers/JCNERR) with the 

potential for retrofit to extended detention (see below) or bioretention. 

The perimeter area around the basin can be improved with native 

vegetative cover, rather than just turf grass. 

Numerous basins within Ocean County have been retrofit as part of the 

Stormwater Basin Retrofit Implementation Project between 2002 and 

2008 (funded under the Atlantic Coastal Watershed Program Grant to 

support the Barnegat Bay Watershed).  
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Figure of Bioretention Cell from NJ BMP Manual 
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Figure of Rain Garden from EPA  
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t9.  Agricultural BMPs 

Many agricultural BMPs exist to control runoff from crops and livestock of all kinds. BMPs on active 

agricultural lands can significantly reduce the sediment from tilling and cattle traffic, as well as reduce 

nutrients from fertilizer and livestock waste.  A few visual assessment sites identified a potential need 

for agricultural BMPs.  

 

 
 
 
 
 
 
 
 

 
 
 

 
t9.  Buffer Restoration 
Restoration of riparian buffers with native vegetation is especially 

important for the health of the stream system and provides water 

quality and ecosystem benefits. Vegetated buffers minimize erosion and 

filter runoff before it enters the stream channel. Based on the stream 

visual assessments conducted under Task 2, a number of areas have 

been identified that would benefit from restoration of riparian buffers. 

 

t9.  Vegetated Filter Strip 
A vegetated filter strip involves runoff from a parking lot or other 

impervious surface being discharged into a vegetated filter strip, which 

generally consists of a 30-foot wide grassed or thick ground covered 

buffer. The sheet flow infiltrates into the vegetated filter strip, 

providing water quality and quantity benefit.   

 
 
 
 
 
 

 
 

 

 

 

 

Figure of Vegetated Filter Strip from NJ BMP Manual  

Site SHB-1: Lush growth along stream bank 

near nursery indicates that a BMP may be 

beneficial. 
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t9.  Removal of Impervious Surface 

Unutilized or under-utilized impervious surfaces, such as extra parking, 

are replaced with native or maintained vegetation. This can directly 

eliminate the source of runoff, allowing infiltration where the rain falls, 

and potentially enable infiltration from other impervious surface 

runoff. In addition, for new commercial development, the use of 

infiltration trenches between parking spaces as opposed to elevated 

curb cuts would be beneficial. 

 
 
t14.  Improve/Repair Failing Septic System 

Improvement/repair of failing septic systems or conversion to sewer 

service can reduce the level of nutrients seeping into the groundwater 

and eventually into the waterways. Many areas throughout the 

Metedconk River watershed continue to be served by individiual on-site 

septic systems as a means of wastewater disposal. Where these 

systems have been installed decades ago and are on very small lots, 

they can essentially act as point sources of contamination (particularly 

nitrate as nitrogen) to the groundwater. 

t14.  Rainwater Harvesting (non-residential) 

Rainwater harvesting is the collection of rainwater from non-

residential rooftops into cisterns, rain barrels, or similar containers for 

later release with potential for irrigation or other uses. Collection and 

reuse reduces offsite runoff and associated pollutant migration. 

 

 

t14.  Sand Filter 

Sand Filters are used to treat runoff prior to entering the stormwater 

system by filtering the runoff through a thick layer of sand, typically 

discharging to an outlet pipe at the bottom of the trench.  

 
 
 
t14.  Stream Restoration 

Restoration of fluvial systems to approach pre-development 

conditions where a sinuous channel is reconnected to an expansive 

floodplain, ideally integrated with riparian wetlands, maximizes 

natural floodplain retention and treatment potential, elevates the 

groundwater table, and expands, connects, and nourishes the riparian 

ecosystem. Stream restoration projects can vary significantly from 

moderate streambank stabilization to stabilization as well as full re-
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development of the riparian corridor. Several potential stream restoration sites were identified during 

the stream visual assessments conducted by BTMUA.    

 
t18.  Grassed Swale 
Grassed swales are open-channels stabilized with grass or other 

vegetation that provide treatment through sedimentation and filtration 

while conveying concentrated flows.   

 

 

 

 
 
t18.  Offline Regional Treatment 

Larger scale wetlands or wet ponds located adjacent to, but not within 

an existing stream or constructed drainage channel can mimic the 

function of an expansive floodplain by detaining and providing treatment 

of channelized flows. As storm flows increase in an existing stream or 

drainage channel and overtop the banks, the excess flow enters into an 

offline treatment BMP, where it is detained and either slowly released 

over two to three days back into the stream or channel or is detained 

until it infiltrates or evaporates.   

t20.  Extended Detention 

An extended detention basin is a facility constructed through filling and/or excavation that provides 

temporary storage of stormwater runoff. It has an outlet structure that detains and attenuates runoff 

inflows and promotes the settlement of pollutants. An extended detention basin is normally designed 

as a multistage facility that provides runoff storage and attenuation for both stormwater quality and 

quantity management.   
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t20.  Pervious Paving 

Pervious paving systems are paved areas that produce less stormwater runoff than areas paved with 

conventional paving. This reduction is achieved primarily through the infiltration of a greater portion 

of the rain falling on the area than would occur with conventional paving. This increased infiltration 

occurs either through the paving material itself (asphalt or concrete) or through void spaces between 

individual paving blocks known as pavers. 

 
 
 
 
 
 
 
 

 

t20.  Wet Pond 
Also known as a retention basin, a wet pond has a permanent pool 

which performs the same storage function as dry detention, with the 

added treatment capability of a permanent pool. Wet ponds can 

provide significant solids removal through settling, with some nutrient 

uptake. They can also provide significant peak flow reduction. 

However, wet ponds are not infiltration based strategies and some 

water is lost to evaporation that may be otherwise recharged using an 

infiltration based strategy.  

23.  Dry Well 
A dry well stores and infiltrates runoff directly from roofs into a 

structural chamber or excavated pit filled with aggregate. Because of 

the limited nutrient and solids concentration from rooftop runoff, the 

primary benefit is the reduction in runoff volume and contribution to 

groundwater recharge through surrounding soils. 

 

 

t23.  Green Roof (non-residential) 
A green roof is defined by flat or very mild sloping roof tops with 

drainage material and vegetated cover over an impermeable 

membrane for non-residential buildings, such as office, commercial, 

and industrial buildings. The roof vegetation can retain and evapo-

transpire rainfall, and reduce and filter the atmospheric deposition of 

nitrogen in runoff at the source as well as reduce energy use. While 

this BMP is somewhat effective at minimizing run-off and stormwater 

pollutant loading, it may not be the most appropriate for the 

Metedeconk River watershed due to the lack of groundwater recharge it 

would provide (which in turn would improve baseflow).  
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t23.  Source Control (Pet Waste/Fertilizer/Geese Management) 

Pet waste and fertilizer management have the potential to reduce pathogen and nutrient 

contributions from cultural sources at the household scale. Goose management programs have beeen 

recommended for implementation in the fecal coliform and total coliform TMDLs throughout the 

watershed. Pet waste control is addressed by the NJDEP stormwater rules and model ordinances and 

educational materials can be found online.  

 

 

 

 

 

 

 

 

t26.  Manufactured Devices 

A manufactured treatment device is a pre-fabricated stormwater treatment structure with one or 

more methods for removing pollutants from stormwater runoff. Removal processes can be settling, 

filtration, absorptive/adsorptive materials, vortex separation, vegetative components, and/or other 

appropriate technologies. These devices are adequate for small drainage areas that contain a 

predominance of impervious cover and that are likely to contribute high hydrocarbon and sediment 

loadings, such as small parking lots and gas stations. Devices are normally used for pretreatment of 

runoff before discharging to other, more effective stormwater quality treatment facilities. 

Manufactured devices can also be utilized on a larger scale, such as an industrial complex or areas 

with large impervious surfaces. These structures can be constructed below ground surface and collect 

water for storage and sediement removal.  

 
 
 

 
Example of an underground stormwater storage system (from GeoStorage 
Corp; http://www.geostoragecorp.com/ 
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t26.  Runoff Redirection 
The practice of removing impervious surfaces from direct connection to 

surface waters through the drainage system and redirecting it to 

pervious areas provides water quality and quantity benefit through 

infiltration.  

 
 
 
 
28.  Improved Street Sweeping / Retrofit of Catch Basin Structures 
Street sweeping methods and frequencies may be improved to further reduce the pollutants 

entrained in the runoff from impervious streets and parking lots. A widespread floatables issue has 

been identified during the stream visual assessments throught the watershed. Many of the catch 

basins in the watershed are somewhat antiquated in which the inlet is wide enough to allow the 

capture of plastic bottles and other debris. These basins should be retrofitted with smaller inlets or 

traps so that many floatables do not have a direct route to the stream. 
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John S. Truhan Consulting Engineers, Inc.
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Basis for Selection:
1. High visibility. Good site for public education.

2. Potential to break up impervious cover which would
    have a direct impact on stream. 

3. Visual Assessment Rating: POOR
4. Good demonstration of decentralized urban BMPs.

Brick Plaza
Visual Assessment Site CBB-3

Brick, New Jersey

¬«2

¬«1

¬«3

Install educational signage at
river crossings.

Retrofit all catch basin inlets
with grate plates (some exist).
Retrofit with pre-treatment 
systems (Filterra or similar)

¬«3 Modify curbs at parking lot
islands to allow runoff to 
infiltrate. 
Can install pervious asphalt
or pavers in various parking 
stalls. 

¬«1

¬«1

¬«2

¬«3

Note:
Although this site would be a great opportunity for project visibility and education/outreach, 
since it is a privately owned commercial site, the feasibility of implementing this project may 
be limited. Outreach with site owner should occur early to determine interest.

¬«4
¬«4 Opportunity for some channel

improvements (heavily silted areas)



John S. Truhan Consulting Engineers, Inc.

´
0 50 10025

Feet

¬«1

¬«2

Excellent potential for stormwater
bump-out.

¬«1

¬«3

Plaza area could be used as an
educational area with appropriate
signage describing stormwater 
issues and locally installed 
stormwater infrastructure.
High visibility near municipal bldg.
Replace some portions of brick
and replace with pervious pavers.
Modify existing planters.

Modify curb along parking islands
to allow stormwater to infiltrate
vegetated island.
(photo from Manasquan Reservoir)

Basis for Selection:
1. Highly visible site, promoting education and awareness

2. BMPs would promote infiltration & water quality. 
3. Accessed by thousands of people daily.

Downtown Lakewood
Clifton Avenue between Third and Fourth Streets

Lakewood, New Jersey

¬«1¬«1

¬«1

¬«2

¬«3
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Basis for Selection:
1. Property owned by Howell FD.

2. Eliminates a point source and helps implement coliform
    TMDL. Also reduces sediment and nutrient load.

3. Visual Assessment Rating: POOR

Howell Township Fire Substation
Visual Assessment Site GH-1

Howell, New Jersey

¬«2

¬«1

Enhance existing linear bioretention
system along Maxim Southard Road

¬«3
Establish meadow on property.
Particularly a buffer around 
pond/BMP.

Potential basin retrofit. Modify existing pond to allow
additional flow from stream and install weir at outlet to 
create settling basin. Lack of flow to pond and geese
presence is creating a point source to the stream (see
photos on map).

¬«1

¬«1

0 25 5012.5
Feet

´

¬«2
¬«2

¬«4

¬«3

Note:
Need to contact Howell FD to determine use of property/pond.

´
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Potential for bioretention behind fence at stormwater outfall.
Post information signage behind fence.

Basis for Selection:
1. High visibility.

2. BMPs would promote infiltration & water quality. 
3. Visual Assessment Rating: POOR

4. Good demonstration of decentralized pretreatment in 
     residential area without existing basins.

Outfall at Maypink Lane & Juniper Place
Visual Assessment Site GR2

Howell, New Jersey

¬«2

¬«1

¬«3

Re-route runoff from catch basins
to bioretention area.

¬«2

Re-route catch bains to BMP

Bioretention Area

¬«1

¬«2

Install decentralized BMPs
throughout catchment 
neighborhood (Filterra or similar). 
Photo from www.filterra.com.
Locations on map for illustration 
purposes only (not specifically sited)

¬«3

Infiltration tree trench.
Photo from Philadelphia 
Water Department

¬«3

¬«3
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John S. Truhan Consulting Engineers, Inc.
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Basin Retrofit 
Remove low flow channel or
install dams within flow channel to
force stormwater onto grass area.
Supplemental planting.
Soil decompaction within basin

Basis for Selection:
1. Large basin that captures a large volume 

    of residential runoff.
2. BMPs would promote infiltration & water quality. 

3. Relatively simple to retrofit.
4. Removed from residential view. Short periods of

    standing water should not result in complaints.

Stormwater Basin off of Moses Milch Drive
Visual Assessment Site GR4

Howell, New Jersey

¬«2

¬«1

Modify outlet structure

¬«1

¬«2

*May also want to consider retrofitting outlet structure from 
basin located off of Netty Street (east of stream).
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John S. Truhan Consulting Engineers, Inc.
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84-inch outfall discharges
directly to NB Metedeconk River
BTMUA Sample Site NF-14

Knowledge of ownership is needed.
Right of way currently used by apartment complex for dog walking
and other activities.

Basis for Selection:
1. Very extensive drainage area and stormwater 

     runoff to outfall. Water quality concerns.
2. BMPs would promote infiltration & water quality. 

3. Extensive baseline water quality data available.
4. Treatment area would need to be large, but utility

     right-of-way immediately to the east of outfall.

Stormwater Outfall at Route 9
Visual Assessment Site NF14

Lakewood, New Jersey

¬«2¬«1

Potential to re-direct a portion
of flow to utility right-of-way. 
Bioretention BMP would be 
located beneath power lines
and may be a permitting issue.
Requires extensive excavation
installation of 100+ ft of pipe.

Utility right-of-way is 
approximately 0.9 acres in size.
Shown as hatched area on layout

¬«1

Apartment Complex
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Overflow(s) from 
bioretention BMP

Overflow(s) from 
bioretention BMP

Re-route pipe (size for water quality storm)



John S. Truhan Consulting Engineers, Inc.
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Headwater of reach from 36 inch
outfall. Source unknown, but likely
Route 9. 
Potentially cut pipe back and route
to offline storage / treatment.

¬«3

Knowledge of ownership is needed.
Grate plate retrofits on catch basins would be beneficial.
Check for plans for future transportation improvements.

Basis for Selection:
1. Highly visible site, promoting education and awareness

2. BMPs would promote infiltration & water quality. 
3. Heavy traffic area.

4. Next to school (Bais Rivka). Students could be potential
    partners/stewards of site.

5. Stream Visual Assessment Rating: POOR

Culvert Beneath Pine Street (West of Cedar St)
Visual Assessment Site SE-P

Lakewood, New Jersey

¬«2

¬«1

¬«1

¬«2
Location for storage and 
treatment potentially to the
immediate east of reach. 
Need to verify owner.
Treatment potentially settling 
basin for solids and trash. 
Potentially small infiltration basin 
with overflow to reach.

¬«4

¬«4

¬«3 Potentially install decentralized
bioretention systems (Filterra or 
similar) upstream of catch basins 
to remove solids and nutrients.
Stabilize surrounding areas to 
limit solids loading.

Potentially route catch basin(s)
to small bioretention area 
to the east of the stream.
Excavation, modification of catch
basin piping required.  

Stabilize Surrounding Areas
(coordinate with Soil Conservation
Districts)
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Possible retrofit of wet pond.
Maintenance/modification of
plantings as needed.

Basis for Selection:
1. High visibility.

2. BMPs would promote infiltration & water quality. 
3. Potential to develop a stormwater park with

    aesthetically pleasing features to promote
    education and outreach.

4. Directly dicharging to South Branch of Metedeconk.

Park along S. Lake Drive
Visual Assessment Site SG

Lakewood, New Jersey

¬«2

¬«1

Re-route stormwater discharge
pipes through BMPs within
park area.
Southernmost pipe collects
discharge from S. Lake Drive
and flows to depression in park 
(wet)

¬«3

Pipe that discharges directly
to Metedeconk can be cut
back and re-routed to BMPs.
Discharges runoff from Hope
Chapel Road.

¬«1

¬«2

¬«2

¬«2

¬«3
Potential to develop a 
stormwater park. Site 
topography could allow for
a cascading affect that discharges
to a bioretention area or wetland.
Site very visible from road. Can
install information signs along S.
Lake Drive

Assumed location of pipe

Re-route discharge, potentially 
using cascading affect

Bioretention/Wetland Area 1

Bioretention/Wetland Area 2
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Potential for above ground BMPs
for roof drains.
Downspout flow-through planters,
rain barrels, cisterns.

Basis for Selection:
1. School and residential development at headwaters.

2. Excellent educational opportunity at school.
3. Stream Visual Assessment Rating: POOR

Stormwater Discharge Pipe at Newbury School
Visual Assessment Site SPC-1

Howell, New Jersey

Algae growth within channel
indication of excessive nutrients.
Potential in-channel restoration 
(grading, planting, stabilization)
and planting a buffer is an option.

¬«3

Parking on grass is causing
erosion. Grass pavers or 
pervious pavers may be an 
option for stabilizing and 
increasing parking, but not 
impervious cover.

Sparrow Creek

¬«1

¬«1

¬«2

¬«2

¬«3

Groundwater is very shallow at this site which would limit 
infiltration capacity of bioretention systems. 
Baseflow contributing area to creek should be evaluated.
Fertilizer and road salt use should be evaluated to minimize 
the amount of nutrients and TDS entering creek.

Existing drainage swales in field
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¬«1

¬«1

¬«2

¬«2

Vegetated Filter Strip
Green Roof
Bioretention Cells

Potential opportunity for green
roof(s) on bus shelter. Can serve
as a high visibility educational tool. 
Educational signage installed on
north and south ends of shelter to 
inform bus passengers about the 
various green infrastructure 
installed at the site.

Potential for perimeter bioretention
buffer / vegetated filter strip to 
treat sheet flow discharging from 
parking lot. 
Modification/lining of existing stone 
retaining wall, excavation, tree 
removal, regrading.

¬«1

¬«4

¬«3

¬«3 Potential to install bioretention
within limits of hatched out no
parking zones. If spots are 
desired for parking, potentially
replace with porous pavement
or pavers.

¬«4
Potential porous pavement/pavers
in several parking stalls. Potential
for bioretention at inlet. Catch basin
discharges to outfalls. Retrofit inlet
of catch basin with grate plate.
Modify curb along strip of parking
to allow stormwater to infiltrate
vegetated island.

Note that the owner of the parking strip where catch basin is
located is the commercial plaza to the north.
Outreach/permission required.

Basis for Selection:
1. Highly visible site, promoting education and awareness

2. BMPs would promote infiltration & water quality
3. Visual Assessment Rating: POOR

Brick Park & Ride Site
Visual Assessment Site TR 1-2

Lanes Mill Road and Burke Lane; Brick, New Jersey

Outfall

¬«1
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Stormwater outfall submerged.
Drains runoff from large residential 
development between S. New
Prospect Road and Aldrich Road

Basis for Selection:
1. Stormwater pipe discharges a large volume of residential 

    runoff.
2. BMPs would promote infiltration & water quality. 
3. Athletic field provides good opportunity for public

    education and outreach. Informational signage 
    can be displayed in parking lot.

Stormwater Discharge Pipe Near Arkansas Drive
Visual Assessment Site TR23-1

Jackson, New Jersey

¬«2
¬«1

Potential to install linear 
bioretention system along 
edge of athletic field to 
intercept outfall pipe. Excavate
and cut pipe back approx. 100 ft.
Excavation, regrading,
tree removal, modification
of existing stormwater pipe.

¬«1

¬«2

¬«3

¬«3 Potential BMPs to manage
sheet runoff from parking lot
to prevent erosion at edge
leading to buffer area.
Excavation, regrading, potential
alteration of parking lot

¬«3
Assumed location of buried pipe

Overflow(s) to river

Alternatively, potential to cut piping and
create a subsurface treatment system
beneath the field. Would be best to 
coordinate with field improvements 
(if any are planned).
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Metedeconk Watershed Education and Outreach Program 
 
The Metedeconk River watershed community has a key role in ensuring the successful implementation 
of the Watershed Protection & Restoration Plan and the long-term health of the Metedeconk River.  
Nonpoint source pollution and stormwater runoff are the main causes of the problems facing the 
watershed.  Site-specific restoration projects will only go so far to address these issues.  What remains 
must be dealt with through the actions of people living, working or otherwise spending time in the 
watershed.  An education and outreach program will provide the community with a sound 
understanding of their watershed and the changes they can make to improve the quality of their water 
resources.   
 
Education and Outreach Program Objectives 
 
1. Work in concert with the Barnegat Bay Partnership and other organizations involved in education 

and outreach to:  
a. Expand the public’s understanding of the watershed and Metedeconk River Watershed 

Protection & Restoration Plan; 
b. Encourage public participation and support for improving watershed health; 
c. Promote public involvement in the implementation of the plan and its watershed 

management and restoration strategies; 
2. Focus outreach efforts on specific water quality impairment issues, such as stormwater 

management; and 
3. Develop targeted public outreach materials and approaches that will not only inform and educate, 

but also initiate actions and changes in behavior to create positive results. 
 
Education and Outreach Program Initiatives 
 
The Metedeconk River watershed encompasses a diverse community which is an important 
consideration for the education and outreach program.  The program is most effective if its messages 
are crafted and targeted towards smaller segments of the community which are broken down based 
upon location, watershed role, etc.  This “targeted outreach” approach results in messages that are 
clear, specific and better understood and, ultimately, more likely to result in individual actions or 
changes in behavior. 
 
The following sections describe education and outreach initiatives for the general watershed community 
and numerous target audiences.  These initiatives were developed in consultation with a group of 
education and outreach professionals from various stakeholder organizations with highly regarded 
programs.  The Metedeconk project team drew extensively from the group’s collective experience and 
expertise to identify target audiences, the important messages that need to be communicated, and the 
best approaches to getting those messages across.  In some cases, other watershed stakeholders 
were consulted for their input on specific aspects.  It is important to note that while efforts have been 
made to be as comprehensive as possible in identifying the various groups and initiatives, additions or 
modifications may be necessary in the future as the effectiveness of the program is evaluated. 
 

 Target audience: General watershed community 
 
The following initiatives, messages and outreach approaches are applicable to the entire watershed 
community: 
 

1. Establish and maintain a Metedeconk watershed website with information about the watershed, 
protection & restoration plan and implementation efforts. Elements may include: 

a. Water quality data and water quality standard/designated use attainment status; 
b. Action-oriented outreach materials for specific target audiences (e.g. rain garden 

construction, commercial BMP’s, septic management, winter de-icing, etc.); 



c. BMP installation or rain barrel tracking website; 
d. Land preservation status; 

2. Maintain the Metedeconk Stakeholder Advisory Committee (in some form) as a forum for 
watershed stakeholder interaction and plan implementation support; 

3. Develop and utilize a slogan in outreach materials (e.g. “It’s your watershed, tap into it!”); 
4. Issue press announcements about the plan to local news media; 
5. Create a pamphlet to briefly describe the Metedeconk Watershed Protection & Restoration Plan; 
6. Display informational signs at the sites of BMP/restoration projects and distribute brief fact 

sheets (examples attached) to describe and promote the project, particularly within the 
surrounding area; 

7. Install road signs at the watershed boundary and stream crossings to raise awareness of the 
Metedeconk River and its use for water supply (potentially work with Ocean County sign shop or 
acquire sponsors);  

8. Promote green stormwater infrastructure in densely developed areas and corridors; 
9. Implement a “river friendly” certification/recognition campaigns for residents, businesses, golf 

courses, marinas, etc.; 
10. Implement an “adopt-a-stream” program for regular trash and floatables removal; 
11. Coordinate river/stream/lake cleanup events throughout the watershed;  
12. Provide exhibits (incl. Enviroscape model) and/or distribute outreach materials at public events 

(e.g. Barnegat Bay Festival, county fairs, Earth Day events, municipal stormwater education 
events, etc.); and 

13. Publicize and build upon watershed plan successes. 
 

 Target audience: Municipal and county officials; planning and zoning boards of adjustment; 
environmental commissions 

 
Watershed health is determined, in large part, by policies and decisions made at the local level, 
particularly those pertaining to land use.  Ideally, the protection of water resources is a priority and 
serves as an important consideration that officials weigh as they carry out the challenging task of 
balancing fiscal, economic, social, environmental and other issues on a day-to-day basis.  Outreach to 
local elected and appointed officials is an effective means of raising awareness about watershed issues 
and bringing about positive changes that lead to water resources protection.  The following initiatives, 
messages and outreach approaches are applicable to this target audience: 
 

1. Promote the watershed plan and participation in its implementation; 
2. Provide a portfolio of BMP’s specifically applicable to the towns and promote their use; 
3. Communicate the need for/benefits of LID ordinances and provide solid, legally-defensible 

model ordinances for consideration and adoption (perhaps in conjunction with the BMP 
portfolio); 

4. Stress the importance of BMP maintenance; 
5. Work to implement demonstration projects at municipal- and county-owned facilities, and hold 

workshops to showcase them and facilitate additional implementation projects; 
6. Examine and present opportunities for shared services that may exist; 
7. Approach the municipalities and counties directly (e.g. public and private meetings) and through 

the media; 
8. Specifically provide municipal planning and zoning boards with education and outreach 

materials that are tailored to their unique role in making land use decisions, including: 
a. Illustrating how past development activities have affected local water resources and the 

importance of stormwater management and NPS pollution control; 
b. Reviewing stormwater BMP’s (NJDEP BMP Manual) along with the benefits/drawbacks 

of each, as applied to the Metedeconk watershed; 
c. Promoting more progressive stormwater management alternatives (i.e. LID non-

structural strategies, zero runoff development); 



d. Reinforcing the importance of their land use decisions for local water resources, and 
how they can offset development impacts and shape future water resource conditions; 

e. Highlighting the Barnegat Bay Initiative, water supply/conservation measures and good 
landscaping practices; and 

f. The boards should be approached through the chairperson to discuss and coordinate 
outreach, including informational packets for new Board members with periodic follow up 
correspondence and/or meeting presentations or workshops.  

 
 Target audience: Public works departments and highway agencies 

 
By the nature of their work, public works department and highway agency operations can contribute to 
nonpoint source pollution.  The State’s MS4 stormwater permitting program includes various provisions 
to reduce nonpoint source pollution from DPW and highway operations, such as stormwater pollution 
prevention plans, standard operating procedures, maintenance requirements and annual employee 
training.  The following initiatives, messages and outreach approaches are applicable to this target 
audience:   
 

1. Promote the watershed plan and participation in its implementation;  
2. Communicate the importance of stormwater BMP maintenance; 
3. Provide fact sheets or other outreach materials on stormwater BMP/restoration projects that are 

completed within a given department’s/agency’s jurisdiction for education and demonstration 
purposes; 

4. Create a training module about the Metedeconk watershed plan that can be incorporated into 
MS4 stormwater permit-required annual employee training programs; and 

5. Approach DPW and highway agencies through the appropriate officials or managers. 
 

 Target audience: Developers, engineers and planners 
 
Development alters the landscape of the watershed to meet the needs of a growing human population.  
Developers and their engineering and planning professionals play a key role in shaping the future 
condition of water resources, for better or worse, through their projects.  The following initiatives, 
messages and outreach approaches are applicable to this target audience: 
 

1. Promote the Metedeconk watershed plan, the use of the structural and nonstructural stormwater 
management strategies it identifies, and an understanding of the performance results it aims to 
achieve (e.g. minimizing runoff and NPS pollutants, improving groundwater recharge);  

2. Communicate the need for more progressive non-structural stormwater management 
alternatives (i.e. LID strategies, zero runoff development) in future site designs; 

3. Facilitate voluntary conformance with any model ordinances or design performance standards 
that may be developed as part of the Metedeconk watershed plan;  

4. Publicize BMP demonstration projects and performance results; 
5. Advocate for BMP demonstration sites in new construction; 
6. Facilitate compliance with the (forthcoming) soil health standards; and 
7. Approach developers and their professionals directly with outreach materials, and through 

professional organizations and development-related education/training opportunities (e.g. soil 
health conference, pending soil restoration legislation training, etc.). 

 
 Target audience: Residents (homeowners/renters/visitors) 

 
Approximately thirty percent of the land in the Metedeconk watershed falls into a “residential” land 
use/land cover category, more than any other type.  As such, the watershed residents can make a big 
difference in helping to improve the health of the Metedeconk River through their everyday activities 
around their homes and elsewhere.  The following initiatives, messages and outreach approaches are 
applicable to this target audience: 



 
1. Promote the fundamental aspects of the Metedeconk watershed plan and its implementation; 
2. Encourage and facilitate simple, cost-effective, and easy to replicate BMP’s or other actions that 

residents can undertake to decrease runoff and NPS pollution and conserve water (e.g. rain 
gardens, rain barrels, improve lawn care practices, reduce household water consumption, septic 
management, etc.); 

3. Provide basic stormwater/nonpoint source pollution education materials; 
4. Establish educational exhibits in popular recreation areas (e.g. Brick Reservoir, Traders Cove, 

trout fishing spots, etc.) to foster watershed awareness; 
5. Promote the connection to Barnegat Bay in the headwater towns and communities; 
6. Communicate the relevance of water resources protection to public health (e.g. pathogens); 
7. Distribute fact sheets to promote stormwater BMP’s or other implementation projects to those 

who live or work nearby; 
8. Approach residents with outreach materials through: 

a. Metedeconk watershed website (establish links from other sites); 
b. Mass media 

i. Print (e.g. Brick Communicator, Tri-Town News); 
ii. Newsletters (e.g. Barnegat Bay Beat, water utilities, resident associations, etc.); 
iii. Social media (e.g. Facebook); 
iv. Television (e.g. municipal channels, Eye on Ocean County segment); 

c. Posters, pamphlets, postcards, placemats, water bill inserts, etc.; 
d. Workshops and seminars (e.g. rain gardens, rain barrels, native landscaping); 
e. Promotions or competitions with prizes to encourage participation (e.g. rain barrel 

painting); 
f. Outreach through or in coordination with: 

i. Homeowners associations boards and complex managers; 
ii. Age-restricted (55+) residential communities; 
iii. Realtors associations’ materials packets; 
iv. Schools (pre-school through college) and day care centers;  
v. Municipal recreation programs; 
vi. Civic groups (e.g. boy scouts, girl scouts, 4H, rotary clubs, etc.); 
vii. Garden/landscape supply centers and nurseries (native landscaping, rain barrels, 

rain gardens, nutrient loading); 
viii. Canoe rentals/sales (e.g. Jersey Paddler); 
ix. Lakewood BlueClaws/BlueClaws Charities; 
x. Healthcare industry (health-related articles); and 
xi. Businesses (e.g. Wawa coffee cup wrappers). 

 
 Target audience: Businesses; commercial and industrial property owners and managers 

 
Commercial and industrial complexes are commonly associated with higher stormwater and nonpoint 
source pollutant loads than other land use categories due to greater impervious surface coverage, 
vehicular traffic, housekeeping challenges, landscaping demands, etc.  Efforts to address stormwater 
runoff problems and eliminate NPS pollution on commercial and industrial properties have a direct 
benefit for the watershed.  They may also have educational value by exposing a large number of 
customers and employees to watershed-friendly property management practices.  The following 
initiatives, messages and outreach approaches are applicable to this target audience: 
 

1. Promote the fundamental aspects of the Metedeconk watershed plan and its implementation; 
2. Encourage and facilitate simple, cost-effective, and easy to replicate BMP’s or other actions that 

businesses can undertake to decrease runoff and NPS pollution and conserve water (e.g. 
parking island retrofits, improve landscaping practices, reduce water consumption, improve 
housekeeping, etc.); 



3. Communicate the importance and benefits (environmental, social, economic) of green 
stormwater infrastructure and low impact development; 

4. Showcase and recognize BMP or other projects that are implemented as demonstration projects 
(e.g. signs or certifications; see “river friendly” program above); 

5. Approach the business community and commercial and industrial property owners and 
management companies through: 

a. Printed outreach materials (e.g. fact sheets - “what your plaza/marina/etc. can do”; 
regulatory updates); 

b. Chambers of commerce (e.g. printed materials, presentations, newsletter articles, etc.); 
c. Lakewood Industrial Commission and similar organizations; 
d. Provide specific outreach to: 

i. Commercial sites where BMP’s would be particularly effective; 
ii. Parent companies of large chain stores, particularly “big box” stores; 
iii. Landscapers (Healthy Lawns Healthy Water) 
iv. Landscape suppliers (native plants, soil health, rain gardens, rain barrels); and 
v. Marina owners (NJ Clean Marina Program, Manasquan Clean Marinas Initiative); 

 
 Target audience: Parks and recreation managers, golf courses, and residential complex managers 

 
There are large tracts of cultivated lawns in the Metedeconk watershed within parks, golf courses and 
residential complexes.  For the most part, these sites are owned, managed and maintained by a 
relatively small number of individuals.  Outreach to this subset of the watershed community about 
applying or improving sustainable landscaping practices would have numerous benefits (e.g. reduced 
water consumption, reduced fertilizer and pesticide use, reduced maintenance costs, improved 
infiltration, etc.).  Because many of these sites have stormwater basins or other BMP’s, outreach about 
stormwater management is also important.  The following initiatives, messages and outreach 
approaches are applicable to this target audience: 
 

1. Promote the fundamental aspects of the Metedeconk watershed plan and its implementation; 
2. Communicate the benefits of sustainable landscaping practices, both at the site and watershed 

scales, and facilitate their use; 
3. Promote successful BMP demonstration projects in the watershed and the implementation of 

similar projects;  
4. Communicate the importance of stormwater BMP maintenance; 
5. Facilitate other site improvements such as loosening compaction on recreation fields (e.g. Verti-

Quake rotary aerator); 
6. Approach this audience through printed outreach materials, workshops, and coordination with 

grounds maintenance-related organizations or associations. 
 

 Target audience: Agricultural community 
 
Agricultural operations account for a relatively small percentage of the watershed area, but if not 
managed properly they can have significant impacts on local waterways.  Nonpoint source pollutants 
commonly associated with farms and nurseries may include sediment, pathogens, nutrients and 
pesticides.  Agricultural Best Management Practices can reduce nonpoint source pollution in runoff and 
result in better protection for sensitive areas such as wetlands and stream corridors.  The following 
initiatives, messages and outreach approaches are applicable to this target audience: 
 

1. Promote the fundamental aspects of the Metedeconk watershed plan and its implementation; 
2. Communicate the importance of agricultural best management practices; 
3. Facilitate compliance with regulatory changes (e.g. NJ Animal Waste Management Rule); and 
4. Approach the agricultural community through printed outreach materials and coordination with 

agriculture-related vendors, agencies or organizations; provide outreach specifically to 
agricultural operations that may be known or suspected nonpoint pollution sources. 



 
Potential Education and Outreach Program Partnerships and Resources 
 
There are many opportunities to build partnerships to effectively accomplish the education and 
outreach objectives of the Metedeconk River Watershed Protection & Restoration Plan.  Outreach 
about water resources, watersheds and the environment is being conducted by numerous 
organizations at the State, regional and local levels, particularly for Barnegat Bay.  Efforts should be 
made to coordinate with these groups and align common messages to the greatest extent possible.  
Similarly, there are opportunities to forge new partnerships with organizations that may not be involved 
in outreach per se but have the ability to reach a substantial number of people through their 
memberships, affiliations or patrons.  Coordinating with these groups may be particularly effective for 
reaching new audiences.  There is also a wealth of professionally produced and field tested outreach 
materials available in the public domain that can be utilized in the Metedeconk watershed.  By forging 
partnerships, leveraging existing programs and resources, and drawing from the variety of available 
educational materials, the resources available for Metedeconk education and outreach will provide the 
greatest possible benefit.   
 
The following is a listing of potential partner organizations and other resources available for the 
education and outreach program:  
 
Potential partner organizations: 
 
 American Littoral Society (www.littoralsociety.org)  
 Barnegat Bay Partnership (http://bbp.ocean.edu/) 

o Communication and Education Committee (http://bbp.ocean.edu/pages/314.asp)  
 Brick Township Municipal Utilities Authority (www.brickmua.com) 
 Brookdale Community College (www.brookdalecc.edu)  
 Business partners (commercial or industrial) 
 Chambers of commerce 
 Freehold Soil Conservation District (www.freeholdscd.org)  
 Georgian Court University (www.georgian.edu) 
 Jackson Township MUA (www.jacksonmua.com)  
 Jacques Cousteau National Estuarine Research Reserve (www.jcnerr.org)  
 Lakewood Township MUA (www.lakewoodmua.com)  
 Libraries 
 Monmouth County (www.visitmonmouth.com)  
 Municipalities (incl. environmental commissions, stormwater coordinators): 

o Brick Township (www.twp.brick.nj.us)  
o Freehold Township (www.twp.freehold.nj.us)  
o Howell Township (www.twp.howell.nj.us)  
o Jackson Township, incl. Going Green Committee (www.jacksontwpnj.net)  
o Lakewood Township (www.lakewoodnj.gov)  
o Millstone Township (www.millstone.nj.us)  
o Point Pleasant Beach (www.pointpleasantbeach.org)  
o Point Pleasant Borough (www.ptboro.com)  
o Wall Township (www.wallnj.com)  

 New Jersey-American Water (www.amwater.com/njaw)  
 New Jersey Clean Communities (www.njclean.org)  
 New Jersey Department of Environmental Protection: 

o Barnegat Bay Comprehensive Action Plan (www.state.nj.us/dep/barnegatbay)  
o Healthy Lawns Healthy Water (http://www.nj.gov/dep/healthylawnshealthywater/) 
o Stormwater Management Program (www.njstormwater.org)  
o Watershed Ambassadors (www.nj.gov/dep/watershedmgt/outreach_education.htm#njwap) 



 Non-governmental organizations 
 Ocean County (www.co.ocean.nj.us)  
 Ocean County College (www.ocean.edu)  
 Ocean County Soil Conservation District (www.ocscd.org)  
 Ocean County Utilities Authority (www.ocua.com)  
 Rutgers NJAES Water Resources Program (http://water.rutgers.edu/)  
 Rutgers Cooperative Extensions of Monmouth / Ocean Counties (http://njaes.rutgers.edu/county/) 

 
Sources for education and outreach materials: 
 
 American Water Works Association (www.drinktap.org) 
 Association of New Jersey Environmental Commissions (www.anjec.org)  
 Barnegat Bay Partnership Education & Outreach (http://bbp.ocean.edu/pages/145.asp)  
 Freehold Soil Conservation District (www.freeholdscd.org) 
 Low Impact Development (LID) Urban Design Tools (www.lid-stormwater.net)  
 Low Impact Development Center (www.lowimpactdevelopment.org) 
 National Resources Conservation Service (www.nrcs.usda.gov)  
 New Jersey Department of Environmental Protection: 

o Environmental education (http://www.nj.gov/dep/seeds/)  
o Healthy Lawns Healthy Water (http://www.nj.gov/dep/healthylawnshealthywater/) 
o Stormwater Management Program (www.njstormwater.org)  

 New Jersey Water Supply Authority (www.raritanbasin.org)  
 Ocean County Soil Conservation District (www.ocscd.org) 
 Rouge River National Wet Weather Demonstration Project (www.rougeriver.com)  
 Stony Brook-Millstone Watershed Association (www.thewatershed.org) 

o The Watershed Institute (www.thewatershedinstitute.org)  
 U.S. Environmental Protection Agency: 

o Education Resources (http://www.epa.gov/owow_keep/NPS/eduinfo.html) 
o Low Impact Development (www.epa.gov/owow/NPS/lid/)  
o Nonpoint Source Pollution (http://www.epa.gov/owow_keep/NPS/index.html) 
o NPS Toolbox (http://cfpub.epa.gov/npstbx/index.html)  
o Stormwater Program (http://cfpub.epa.gov/npdes/home.cfm?program_id=6)  

 
Potential education and outreach funding sources: 
 
 Barnegat Bay Partnership Public Participation and Education grants (http://bbp.ocean.edu/)  
 BlueClaws Charities (http://www.blueclawscharities.com/)  
 Geraldine R. Dodge Foundation (http://www.grdodge.org/)  
 OceanFirst Foundation (http://www.oceanfirstfdn.org/index.php)  
 NJDEP nonpoint source 319(h) grants (www.nj.gov/dep/watershedmgt/319grant.htm)  
 Trust for Public Land Barnegat Bay Environmental Grant Fund (www.tpl.org)  
 USEPA Environmental Education Grants Program (www.epa.gov/enviroed)  

 
Education & Outreach Program Evaluation 
 
Evaluation is an important component of the Metedeconk watershed education and outreach program.  
Gauging the effectiveness of the program provides a better understanding about whether its messages 
are reaching the intended audiences and resulting in the desired actions or changes in behavior.  
Where necessary, adaptations can be made to improve or eliminate ineffective components and ensure 
that those that are working are supported or enhanced.  The following measures of effectiveness have 
been identified for the Metedeconk program: 
 
 Google Analytics; 



 Counts of education and outreach materials distributed; 
 Tracking of implementation projects; 
 General surveys about knowledge of watershed issues; 
 Rates of participation in educational programs or workshops; 
 Pre- and post-workshop evaluations; and 
 Numbers of public inquiries about the plan or requests for assistance. 

 
Metedeconk Education & Outreach Program Sub-Committee 
 
Lisa Auermuller, Jacques Cousteau National Estuarine Research Reserve 
Denise Garner, Jackson Township Environmental Commission 
Kyra Hoffmann, New Jersey Department of Environmental Protection 
Robert Karl, Brick Township Municipal Utilities Authority 
Cara Muscio, Rutgers Cooperative Extension of Ocean County 
Daniel O’Rourke, CDM Smith 
Christine Raabe, Ocean County Soil Conservation District 
Karen Rowe, Freehold Soil Conservation District 
Karen Walzer, Barnegat Bay Partnership 
Louise Wootton, Georgian Court University 



Phone: (732) 458-7000 
www.brickmua.com 

1551 Highway 88 West—Brick, New Jersey 08724-2399 

ECOECO--TIPS:TIPS:  

• Improve water quality 

• Reduce flooding 

• Increase the amount of 
water filtering into the 
ground 

• Enhance the beauty of 
your yard 

• Requires less mainte-
nance then lawns 

• Increase the number of 
native plant and animal 
habitats available 

 

THE BENEFITS OF THE BENEFITS OF THE BENEFITS OF 
A RAIN GARDENA RAIN GARDENA RAIN GARDEN   

 BUILDING A RAIN        BUILDING A RAIN        BUILDING A RAIN          
GARDENGARDENGARDEN   

WHAT IS A RAIN GARDEN? 

A Rain Garden is a planted part of your landscape 
designed to reduce the amount of rainwater that 
flows untreated into storm drains and ultimately 
into our lakes and streams. Rather than having 
stormwater run over your roof, down your drive-
way and into the streets where it can pick up pol-
lutants, you can direct that runoff into a specially 
designed rain garden where it can be absorbed into 
the ground or used by the plants. 

A rain garden is different from a regular flower 
garden because it is built to collect and hold extra 
rain water, over and above what naturally falls in 
that particular patch of land. You can divert the 
rainwater that falls on your impervious surfaces 
into the garden. 

By building a rain garden in your yard, you can 
provide a focal point for your landscaping and 
habitat for wildlife, while improving your prop-
erty’s drainage and making a positive impact on 
your waterways. 
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In developed areas, where impervious surfaces 
like concrete or macadam pavement, and even 
hard packed lawns,, have replaced the meadows, 
farms and forests, rainwater can no longer soak 
into the soil to be filtered and replenish ground-
water supplies. Instead it travels over surfaces 
like roofs, driveways, streets and parking lots, 
picking up any pollutants found along the way. 
Some of the pollutants that can flow with rain-
water include pesticides and fertilizers from 
lawns, biological contaminants from pet waste, 
gas and oil leaked from vehicles, road salts and 
light weight litter. Reducing the stormwater 
runoff reduces the amount of pollutants that 
eventually end up in our waterways. 

HOW CAN RAINWATER 
BE HARMFUL? 

Building a rain garden is something every homeowner can 
easily do, even if you don’t have much gardening experi-
ence. There are many internet websites you can go to for 
tips or even for detailed directions for planning and build-
ing your garden. 

Here are the basic steps: 

1. Watch what happens in your yard during and after a 
storm. Where does the water go? Make notes. 

2. What kind of soil do you have? Is it suitable for a rain 
garden, or will you need to replace it? Do you need to 
add a sand layer for infiltration? Contact the Rutgers 
Cooperative Extension Service (732) 431-7260 for low-
cost soil testing. 

3. Always call before you dig! Utility lines can be almost 
anywhere. New Jersey law requires you to call “NJ 
One Call” at 1-800-272-1000 before you do any dig-
ging. 

4. Pick your site. It should be an area you know will col-
lect water when it rains. An area near a drain spout 
will work well, but make sure your garden is far 
enough away from buildings to prevent flooding base-
ments or lower levels. Install a rain barrel if you need 
to slow down the flow into your garden. 

5. Decide on the size and shape that will work best for 
your yard. If you have a sloping lawn, you might need 
some kind of edging, like blocks or a soil berm on the 
down-slope side to hold the water. 

6. Research what plants would work best for your site. 
Pick native plants that can survive in both wet and dry 
conditions. A mix of plants that bloom at different 
times and grow to different heights will keep your 
garden interesting. Check your local garden centers to 
be sure the plants you choose are available. 

7. Once you have all your information, draw up a plan   
and decide when to start construction. 

You will probably need to water the garden for the first 
few weeks after planting, but once the native plants take 
hold, they should require very little maintence. Just sit 
back and enjoy the view.  

HOW DOES A RAIN 
GARDEN WORK? 
Rain gardens are built in the parts of the land-
scape known to receive high amounts of run-
off, such as at the end of drain pipes. Shallow 
depressions are dug to intercept run-off before 
pooling occurs. They can be located almost 
anywhere, at least 10’ away from any building 
foundation and are often only 8-18” deep. 
They can be any shape or size, depending on 
your needs. The typical rain garden will hold a 
few inches of rainwater after a storm, allowing 
it to slowly soak into the soil. 

The best type of soil to use is loose and absor-
bent, so the water can filter through. Plants 
selected for the garden should be native so 
they can tolerate variations in your local cli-
mate. They should readily absorb water, but 
also be able to withstand dry periods. 

If every yard had a rain garden, imagine how 
much rainwater would soak into the ground 
and help recharge our aquifers. Imagine the 
birds and butterflies that could use these gar-
dens for food and cover. Imagine the beautiful 
variety of flowers and shrubs we would see 
around us. 

Rain Garden at Brick Utilities Reservoir 

HOW DO YOU DESIGN A 
RAIN GARDEN? 



Green City, Clean Waters

What is a Stormwater Bump-out?
A stormwater bump-out is a vegetated curb extension that protrudes into the street 
either mid-block or at an intersection, creating a new curb some distance from the 
existing curb. A bump-out is composed of a layer of stone that is topped with soil 
and plants.

How does it work?
An inlet or curb-cut directs runo� into the bump-out structure where it can be 
stored, in�ltrated, and taken up by the plants (evapotranspiration). Excess runo� is 
permitted to leave the system and �ow to an existing inlet. 
The vegetation of the bump-out will be short enough to allow for open site lines of 
tra�c. Aside from managing stormwater, bump-outs also help with tra�c-calming, 
and when located at crosswalks, they provide a pedestrian safety bene�t by 
reducing the street crossing distance.

What are the bene�ts:

INFILTRATION 

www.phillywatersheds.org

Uptake by Roots

-Reduces Combined Sewer Over�ows (CSOs)
-Enhances the beauty of our streets and neighborhoods
-Promotes a safer and healthier community
-Reduces the urban heat island e�ect (city’s temperature)
-Improves air quality
-Calms tra�c �ow
-Decreases water pollution

A green street acts as a natural stormwater management system, capturing rain or melting snow (stormwater), allowing it 
to soak into soil, �ltering it and at the same time, reducing the amount of stormwater that would otherwise go into 
Philadelphia’s sewer pipes. By creating green stormwater management systems that capture rain or slow the �ow to storm 
drains, we can reduce pollution and �ooding that impacts our waterways and that beautify our communities.

GREEN STREETS: Stormwater Bump-out

STORMWATER INLET

STONE BED

PLANTING SOIL
STORMWATER RUNOFF

RAINFALL

IMPERMEABLE 
LINER



Action 6: Porous Pavement 

Problem: Excessive Urban Runoff 
Impermeable pavements in urban areas increase runoff which is con‐

veyed offsite to receiving surface water resources. Runoff contains 

harmful pollutants including heavy metals, alkali‐chlorides, and sus‐

pended solids which adversely affect receiving water habitat. 

 

Expected Benefits 
Permeable pavements increase rain water infiltration, decrease 

stormwater peak flows, and improve overall stormwater qual‐

ity before discharge to surface water resources. 

Responsible Parties 
City of X 
Commercial/Residential Property Owners 

Target Objectives  
     4.   Control and reduce high flows to reduce flooding 
     5.   Improve water quality 
     6.   Restore instream and riparian habitat 
     7.   Ensure sufficient low flows 

Action Item Summary 

Pollutant 
Estimated Basin‐Wide % Reduction 

in Loading 

Biological Oxygen Demand  4% 

Metals  1‐3% 

Fecal Bacteria  <1% 

Nutrients  0‐3% 

Sediment  3% 

 

Brief Description of Action 

Porous pavement may be installed in parking lots, light use 

roadways, driveways, sidewalks, and commercial develop‐

ments where impervious surfaces are prevalent as in me‐

dium to high residential and urban settings. Examples in‐

clude Scalzi Park, residences, and the commercial areas on 

Long Ridge Rd and High Ridge Rd. 

DRAFT 



INSERT CHART OR TABLE HERE 

INSERT MAP OR PHOTO HERE 

 

Brief Description of Action 

City ordinances should require the incorporation of 

LID in construction projects where previously undevel‐

oped land is being made impervious.  

Action: City Ordinances for 
               Low Impact  
               Development (LID) 

Problem:  Storm Water Runoff Pollutants 
Pollutants contained in storm water runoff eventually drain into the 

river, causing damage to the river’s ecological health.   

 

Expected Benefits 
This action item primarily prevents con‐

tinued degradation of the stream caused 

by future development. LID will decrease 

the amount of storm water runoff pollu‐

tion draining into the river from land that 

is converted from impervious to pervious. 

Responsible Parties 
 City of , private developers 

Cost 
DRAFT: $50,000 to $100,000 to develop 

educational materials and enforce regula‐

tions 

 

Target Objectives  
     1.   Increase public awareness, education, and commu‐

nity involvement 
     5.   Improve water quality 
     6.   Restore instream and riparian habitat 
     8.   Promote sustainability mission of City of   

Action Item Summary 

INSERT PHOTO 

HERE 

Watershed Impervious Surfaces 

DRAFT 



Table 1-1 
Final Goals and Objectives for the Development of a Metedeconk River Watershed Protection Restoration Plan 

Goal  Objective 

Improve natural freshwater flows 

1 

Provide a sustainable 
water supply to the human 
population while 
maintaining natural water 
regimes 

Promote water conservation and implement water re‐use demonstration projects (i.e., fully 
functioning with educational components) on public properties (e.g., golf courses and other 
public facilities) 

Reduce stormwater flow via implementation of projects on public facilities and 
redevelopment projects 

Reduce nitrogen, phosphorus, pathogens, tds and tss 

Implement TMDLs (reference existing 303d list and develop priority implementation 
schedule with NJDEP and USEPA) 

Prevent habitat loss and support habitat restoration within riparian buffers to preserve and 
improve regional biodiversity 

Address data gaps for groundwater and tributary water quality within the Metedeconk River 
watershed 

Protect and restore critical wildlife habitat and natural lands identified by NJDEP, Trust for 
Public Land, Rutgers University, Ocean County Natural Lands Trust and others (e.g. riparian 
areas, forested areas, etc.) 

Minimize health risks to recreational contact water users from pathogens (i.e., make 
pathogen‐impaired waters a priority for TMDL implementation)  

Improve soil health for biological, chemical, and physical function; implement demonstration 
projects on public and/or priority properties 

2 

Ensure no degradation in 
water quality (i.e. 
maintain the Category One 
designation) and eliminate 
water quality impairments 

Identify multiple sources of funding for implementation of the plan 

Reduce nitrogen, phosphorus, pathogens and tss 

Reduce stormwater runoff to the bay 

Improve passive recreational access 
3 

Support the health of the 
Barnegat Bay 

Protect natural shoreline buffers and open space; implement buffer setback  

Reduce pathogen and phosphorus inputs 

4 
Improve the water quality 
of watershed lakes  Address invasive plant species (e.g., identify priority species and develop management plans) 

and sediment accumulation (e.g., reduce stormwater runoff and protect shoreline buffers) 

Enlist involvement and support of all levels of government, specifically municipal and/or 
county planning and zoning boards and environmental commissions, stormwater 
coordinators, DPWs, etc., for sustained effectiveness in managing watershed resources 

Identify and encourage Low Impact Development standards appropriate for the Metedeconk 
basin 

Promote cooperation among the development community, such as board of realtors, shore 
builders assoc., etc.,  involved in watershed development 

Promote cooperation among various regulatory agencies involved in watershed resources 
and development  

Support Smart Growth standards and promote municipal participation in Sustainable NJ 

Support open space planning and preservation (work with towns and Green Acres to develop 
a plan for headwater protection) 

Work in concert with the Barnegat Bay Partnership and other organizations involved in 
education and outreach to: (1) expand the public’s understanding of the watershed, (2) 
encourage public participation and support of improving watershed health, and (3) promote 
public involvement in restoration activities 

Increase public understanding of the Metedeconk watershed and the role the public plays in 
its health 

5 

Promote education and 
outreach regarding 
watershed impacts from 
growth 

Involve stakeholders in defining problems, objectives and solutions 

 



Table 2-1
Major Soil Types within the Metedeconk River Watershed

Soil Symbol Soil Name Runoff Class Drainage Class Hydrologic Group Taxonomic Class Order Erosion Potential Area within Watershed (acres)
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Sandy, siliceous, mesic Aeric Alaquods Spodosols Low 8538.347834
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Mesic, coated Spodic Quartzipsamments Entisols Low 7843.78903
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Mesic, coated Aquodic Quartzipsamments Entisols Low 5995.469982
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Mesic, coated Lamellic Quartzipsamments Entisols Low 5336.668902
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Coarse-loamy, siliceous, semiactive, mesic Typic Hapludults Ultisols Moderate 4688.176734
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Mesic, coated Aquic Quartzipsamments Entisols Low 2510.212275
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Sandy, siliceous, mesic Typic Alaquods Spodosols Low 2093.215248
MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Sandy or sandy-skeletal, siliceous, dysic, mesic Terric Haplosaprists Histosols Low 1274.805901
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Mesic, coated Spodic Quartzipsamments Entisols Low 957.0471445
GamB Galloway loamy sand, 0 to 5 percent slopes Very low Somewhat poorly drained A/D Mesic, coated Aquic Quartzipsamments Entisols Low 951.0009901
BerAr Berryland sand, 0 to 2 percent slopes, rarely flooded Negligible Very poorly drained B/D Sandy, siliceous, mesic Typic Alaquods Spodosols Low 939.7269545
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Mesic, coated Lamellic Quartzipsamments Entisols Low 819.0344575
DoeA Downer sandy loam, 0 to 2 percent slopes Very low Well drained B Coarse-loamy, siliceous, semiactive, mesic Typic Hapludults Ultisols Moderate 811.8644717
UR Urban land 680.1344099
EvuB Evesboro-Urban land complex, 0 to 5 percent slopes Very low Excessively drained A Mesic, coated Lamellic Quartzipsamments Entisols Low 614.3812
EveD Evesboro sand, 10 to 15 percent slopes Low Excessively drained A Mesic, coated Lamellic Quartzipsamments Entisols Low 576.4911525
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Coarse-loamy, siliceous, semiactive, mesic Typic Hapludults Ultisols Moderate 569.8421627
UdauB Udorthents-Urban land complex, 0 to 8 percent slopes Medium Well drained D Udorthents Entisols Moderate 467.1582848
DofgB Downer gravelly sandy loam, gravelly substratum, 2 to 5 percent slopes Very low Well drained B Coarse-loamy, siliceous, semiactive, mesic Typic Hapludults Ultisols Moderate 358.9580497
PssA Psamments, 0 to 3 percent slopes Very low Well drained A Mesic Psamments Entisols Low 324.3162221



Table 2-2
Soil Types by HUC14 within North Branch Watershed

HUC Symbol Soil Name Runoff Class Drainage Class Hydrologic Group Erosion Potential Acres % of Soil in HUC14
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 1991.2 36%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 1120.8 20%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 796.3 15%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 336.9 6%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 281.8 5%
HumAt Humaquepts, 0 to 3 percent slopes, frequently flooded Negligible Poorly drained D Moderate 186.4 3%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 110.4 2%
EveD Evesboro sand, 10 to 15 percent slopes Low Excessively drained A Low 92.0 2%
ThgB Tinton loamy sand, 0 to 5 percent slopes Very low Well drained A Moderate 90.1 2%
CoeAs Colemantown loam, 0 to 2 percent slopes, occasionally flooded Negligible Poorly drained C/D Moderate 77.3 1%
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Low 68.4 1%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 67.3 1%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 1043.2 15%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 990.5 14%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 952.2 14%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 932.1 13%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 534.9 8%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 462.0 7%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 435.8 6%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 313.6 5%
EvuB Evesboro-Urban land complex, 0 to 5 percent slopes Very low Excessively drained A Low 297.5 4%
UdauB Udorthents-Urban land complex, 0 to 8 percent slopes Medium Well drained D Moderate 179.1 3%
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Low 143.9 2%
HboA Hammonton sandy loam, 0 to 2 percent slopes Very high Moderately well drained B Moderate 84.7 1%
GamB Galloway loamy sand, 0 to 5 percent slopes Very low Somewhat poorly drained A/D Low 69.8 1%
EveD Evesboro sand, 10 to 15 percent slopes Low Excessively drained A Low 60.0 1%
PssA Psamments, 0 to 3 percent slopes Very low Well drained A Low 47.0 1%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 46.7 1%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 1234.6 32%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 707.6 18%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 410.8 11%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 319.6 8%
EvuB Evesboro-Urban land complex, 0 to 5 percent slopes Very low Excessively drained A Low 316.8 8%
UdauB Udorthents-Urban land complex, 0 to 8 percent slopes Medium Well drained D Moderate 288.1 7%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 242.0 6%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 163.7 4%
EveD Evesboro sand, 10 to 15 percent slopes Low Excessively drained A Low 66.2 2%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 715.6 23%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 709.4 23%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 472.4 15%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 462.6 15%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 274.3 9%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 143.9 5%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 83.8 3%
WogA Woodstown loam, 0 to 2 percent slopes Low Moderately well drained C Moderate 69.8 2%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 1218.4 24%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 1033.0 20%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 512.5 10%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 282.0 6%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 275.9 5%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 266.5 5%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 245.7 5%
DoeA Downer sandy loam, 0 to 2 percent slopes Very low Well drained B Moderate 225.7 4%
MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Low 199.1 4%
DouB Downer-Urban land complex, 0 to 5 percent slopes Very low Well drained B Moderate 141.2 3%
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Low 131.9 3%
BerAr Berryland sand, 0 to 2 percent slopes, rarely flooded Negligible Very poorly drained B/D Low 112.2 2%
UR Urban land #N/A 110.4 2%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 85.0 2%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 2079.1 44%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 696.5 15%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 315.3 7%
UR Urban land 314.2 7%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 267.6 6%
AptAv Appoquinimink-Transquaking-Mispillion complex, 0 to 1 percent slopes, very frequently flooded Negligible Very poorly drained D High 220.4 5%
MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Low 215.3 5%
PstAt Psammaquents, sulfidic substratum, 0 to 3 percent slopes, frequently flooded Negligible Very poorly drained A Low 134.3 3%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 128.0 3%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 127.4 3%

CFL1

NB1

NB2

NB3

NB4

NB5



Table 2-2 (cont'd)
Soil Types by HUC14 within the South Brach Watershed

HUC Symbol Soil Name Runoff Class Drainage Class Hydrologic Group Erosion Potential Acres % of Soil in HUC14
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 931.5 29%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 657.7 21%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 537.2 17%
BerAr Berryland sand, 0 to 2 percent slopes, rarely flooded Negligible Very poorly drained B/D Low 499.9 16%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 145.2 5%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 106.1 3%
PhbB Phalanx loamy sand, 2 to 5 percent slopes Very low Well drained B Moderate 52.7 2%
KkgB Klej loamy sand, 0 to 5 percent slopes Very high Somewhat poorly drained B Low 48.6 2%
LakkB Lakehurst sand, clayey substratum, 0 to 5 percent slopes Very high Moderately well drained A Moderate 36.5 1%
PHG Pits, sand and gravel Well drained 34.7 1%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 891.3 25%
BerAr Berryland sand, 0 to 2 percent slopes, rarely flooded Negligible Very poorly drained B/D Low 88.6 2%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 93.0 3%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 69.0 2%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 18.5 1%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 333.6 9%

GamB Galloway loamy sand, 0 to 5 percent slopes Very low Somewhat poorly drained A/D Low 202.0 6%
KemA Keyport sandy loam, 0 to 2 percent slopes Medium Moderately well drained C High 10.9 0%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 1031.4 29%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 700.5 20%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 784.0 16%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 712.8 15%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 606.2 13%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 561.7 12%
GamB Galloway loamy sand, 0 to 5 percent slopes Very low Somewhat poorly drained A/D Low 434.0 9%
DoeA Downer sandy loam, 0 to 2 percent slopes Very low Well drained B Moderate 387.3 8%

MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Low 273.2 6%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 196.7 4%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 176.7 4%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 170.3 4%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 137.6 3%
HbmB Hammonton loamy sand, 0 to 5 percent slopes Very high Moderately well drained B Moderate 117.2 2%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 1577.6 32%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 952.7 19%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 311.0 6%
EveD Evesboro sand, 10 to 15 percent slopes Low Excessively drained A Low 300.4 6%
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Low 281.5 6%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 259.7 5%
DofgB Downer gravelly sandy loam, gravelly substratum, 2 to 5 percent slopes Very low Well drained B Moderate 182.2 4%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 171.6 3%
PssA Psamments, 0 to 3 percent slopes Very low Well drained A Low 126.8 3%
PHG Pits, sand and gravel Well drained #N/A 87.3 2%
SacB Sassafras sandy loam, 2 to 5 percent slopes Low Well drained B Moderate 86.0 2%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 78.2 2%

BerAr Berryland sand, 0 to 2 percent slopes, rarely flooded Negligible Very poorly drained B/D Low 68.2 1%
MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Low 61.9 1%
DoeB Downer sandy loam, 2 to 5 percent slopes Very low Well drained B Moderate 54.8 1%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 50.7 1%

KemA Keyport sandy loam, 0 to 2 percent slopes Medium Moderately well drained C High 49.7 1%
DocB Downer loamy sand, 0 to 5 percent slopes Very low Well drained B Moderate 693.3 23%
EveB Evesboro sand, 0 to 5 percent slopes Very low Excessively drained A Low 482.3 16%
LasB Lakewood sand, 0 to 5 percent slopes Very low Excessively drained A Low 296.3 10%
AtsA Atsion sand, 0 to 2 percent slopes Very high Poorly drained A/D Low 281.0 9%

MakAt Manahawkin muck, 0 to 2 percent slopes, frequently flooded Negligible Very poorly drained D Low 263.9 9%
LakB Lakehurst sand, 0 to 5 percent slopes Very high Moderately well drained A Low 248.2 8%
UR Urban land #N/A 164.4 5%

GamB Galloway loamy sand, 0 to 5 percent slopes Very low Somewhat poorly drained A/D Low 144.1 5%
DoeA Downer sandy loam, 0 to 2 percent slopes Very low Well drained B Moderate 99.4 3%
EveC Evesboro sand, 5 to 10 percent slopes Low Excessively drained A Low 75.2 2%
PssA Psamments, 0 to 3 percent slopes Very low Well drained A Low 66.8 2%
BerAt Berryland sand, 0 to 2 percent slopes, frequently flooded Very low Very poorly drained B/D Low 54.1 2%
LasC Lakewood sand, 5 to 10 percent slopes Low Excessively drained A Low 50.7 2%

SB1

SB2

SB3

SB4

SB5



Municipality
Sum of 
Acres

2010 
Population

2010 No. of 
Housing 

Units

Housing Density 
(persons per 
household)

Brick Township 5,125.77 18,677 8,105 2.3

Freehold Township 6,687.69 1,295 452 2.86

Howell Township 13,124.76 31,768 10,446 3.04

Jackson Township 13,744.31 30,191 11,085 2.72

Lakewood Township 11,108.10 73,226 15,967 4.59

Millstone Township 110.51 57 29 1.98

Wall Township 217.95 224 91 2.47

Grand Total 50,119 155,439 46,175 3.19 (weighted avg)

HUC
Sum of 
Acres

2010 
Population

2010 No. of 
Housing 

Units

Housing Density 
(persons per 
household)

CFL1 5,910.78 15,121 6,387 2.37
NB1 5,475.83 1,999 754 2.65
NB2 6,948.68 24,647 7,449 3.31
NB3 3,916.07 10,338 3,339 3.1
NB4 3,082.06 3,282 974 3.37
NB5 5,064.64 36,390 9,507 3.83
SB1 3,203.00 348 120 2.91
SB2 3,603.59 2,436 1,088 2.24
SB3 4,835.66 11,301 4,031 2.8
SB4 5,001.00 27,142 7,414 3.66
SB5 3,077.78 22,434 5,114 4.39

Grand Total 50,119 155,439 46,175 3.12 (weighted avg)

Table 2-3
Population by Municipality within the Metedeconk River Watershed (Study Area)

Table 2-4
Population by HUC14 within the Metedeconk River Watershed (Study Area)



Table 2-5
Demographics for Major Townships within the Metedeconk River Watershed

Township
Brick 

Township
Freehold 
Township

Howell 
Township

Jackson 
Township

Lakewood 
Township

Total Population 75,072 36,184 51,075 54,856 92,843

Total 33,677 13,140 17,979 20,342 26,337

Occupied 29,842 12,577 17,260 19,417 24,283

Owner-occupied 24,863 10,368 15,386 16,925 12,570

Population in owner-occupied
( number of individuals )

Renter-occupied 4,979 2,209 1,874 2,492 11,713

Population in renter-occupied
( number of individuals )

Vacant 3,835 563 719 925 2,054

Vacant: for rent 379 260 130 223 584

Vacant: for sale 431 108 235 230 431
Vacant: for 
seasonal/recreational/occasional 
use

89 33 93 81 69

Male 35,770 17,903 25,061 26,656 46,115

Female 39,302 18,281 26,014 28,200 46,728

Under 18 15,547 8,797 13,451 13,531 38,842

18 & over 59,525 27,387 37,624 41,325 54,001

20 - 24 4,020 1,843 2,983 2,737 7,372

25 - 34 7,966 3,613 4,812 5,073 15,272

35 - 49 16,161 8,835 12,578 13,130 10,244

50 - 64 16,194 7,545 10,815 10,924 7,634

65 & over 13,468 4,698 5,105 8,123 11,286

Hispanic or Latino 5,301 2,808 4,153 4,295 16,062

Non Hispanic or Latino 69,771 33,376 46,922 50,561 76,781

White 69,856 30,509 45,100 48,765 78,290

African American 1,502 1,931 1,865 2,664 5,898

Asian 1,173 2,544 2,309 1,616 777
American Indian and Alaska 
Native 104 47 79 57 276

Native Hawaiian and Pacific 
Islander 27 7 23 18 14

Other 1,350 531 822 696 6,199

Identified by two or more 1,060 615 877 1,040 1,389

Housing Status

( in housing units unless noted )

63,038 29,768 46,322 48,632 41,765

Population by Ethnicity

Population by Race

11,335 4,781 4,637 5,792 48,718

Population by Sex/Age



Table 2-6
USGS Stream Gages along the Metedeconk River

USGS Site ID Name
Drainage Area 

(sq. mi)
Period of Record

1408120
North Branch Metedeconk River 

near Lakewood NJ
34.9

October 1972 to 
Present

1408140
South Branch Metedeconk River at 

Lakewood NJ
26

October 1972 
through 

September 1976

1408150
South Branch Metedeconk River 

near Lakewood NJ
27.5

June 1992 
through March 

1999

1408151
South Branch Metedeconk River at 

New Hampshire Avenue near 
Lakewood NJ

29.5
June 2011 to 

Present



Agriculture Forest Commercial Industrial Mixed Urban
High 

Residentia
l

Medium 
Residenti

al

Low 
Residential

Trans/Com
m/Utility Urban Open Water Wetlands

Brick Township 2% (8.49) (145.03) 46.83 (3.77) 2.26 (26.39) 59.07 3.32 64.99 1.07 47.70 (41.55)
Freehold Township 0% 20.58 (146.04) (0.59) 1.98 4.57 0.00 (0.04) 140.54 (2.59) 18.01 3.99 (40.34)
Howell Township 2% (119.66) (535.26) 179.42 8.37 (42.88) 1.27 363.67 194.86 79.51 111.01 21.43 (261.67)
Jackson Township 4% (266.88) (1426.99) 115.44 43.13 63.42 99.13 501.70 701.30 19.84 324.81 29.35 (204.25)
Lakewood Township 4% (44.76) (952.04) 150.93 104.47 122.30 226.65 247.27 (12.43) 127.54 93.47 36.97 (100.34)
Millstone Township 2% (0.55) (7.01) 1.68 0.76 (4.31) 0.00 0.11 5.98 3.67 0.00 0.45 (0.77)
Wall Township 3% 7.23 (34.27) 0.00 0.00 (2.57) 0.00 11.23 8.44 (0.11) 10.06 0.00 0.00

Grand Total 5% (412.53) (3246.66) 493.70 154.94 142.79 300.67 1183.00 1042.01 292.86 558.42 139.89 (648.92)

Agriculture Forest Commercial Industrial Mixed 
Urban

High 
Residential

Medium 
Residential

Low 
Residential

Trans/Comm/
Utility

Urban 
Open Water Wetlands Grand 

Total

02040301020010 NB1 Metedeconk River NB 4% 374.54         1,261.96    58.19               12.87         54.61       15.69              47.02           624.02          58.26                85.42       18.75        2,864.52    5,475.84    
02040301020020 NB2 Metedeconk River NB 19% 265.96         1,169.15    319.03            16.01         140.80     62.57              1,985.57      1,210.04       218.88              148.35     18.95        1,393.37    6,948.69    
02040301020030 NB3 Metedeconk River NB 14% 169.52         614.01       144.36            27.92         54.90       59.06              955.03         506.00          51.20                62.03       27.37        1,244.70    3,916.08    
02040301020040 NB4 Metedeconk River NB 7% 310.28         994.28       27.14               36.42         56.08       11.82              257.65         282.86          63.63                216.29     11.11        814.51       3,082.08    
02040301020050 NB5 Metedeconk River NB 22% 123.78         1,007.46    239.82            51.99         172.21     492.52            1,319.83      314.78          203.65              403.15     44.93        690.52       5,064.63    

14% 1,244.08     5,046.86   788.54           145.22      478.59    641.67           4,565.09     2,937.70       595.63            915.24    121.11     7,007.62   24,487.33 

02040301030010 SB1 Metedeconk River SB 3% 182.79         1,092.24    13.63               32.86         25.22       134.96          42.66                21.26       15.42        1,641.94    3,202.99    
02040301030020 SB2 Metedeconk River SB 7% 94.57           1,303.70    5.66                 26.29         66.07       20.76              171.09         419.77          80.01                316.97     42.78        1,055.93    3,603.60    
02040301030030 SB3 Metedeconk River SB 13% 130.70         1,113.65    123.62            25.47         89.54       103.74            579.04         1,142.21       41.99                210.39     44.54        1,230.77    4,835.66    
02040301030040 SB4 Metedeconk River SB 19% 41.34           1,220.50    175.23            151.98       117.68     343.32            1,114.14      773.04          69.81                281.01     101.69     611.26       5,001.01    
02040301030050 SB5 Metedeconk River SB 26% 2.10             750.80       336.02            204.84       165.72     217.78            467.95         69.00             93.90                198.21     74.38        497.09       3,077.78    

14% 451.50        5,480.89   654.16           441.45      464.23    685.60           2,332.22     2,538.97       328.38            1,027.84 278.81     5,036.98   19,721.04 

02040301040020 CNFL1 Metedeconk River 23% 925.44       515.85            223.91       265.35     290.73            1,068.11      134.12          253.76              266.99     1,226.55  739.98       5,910.79    
Grand Total Grand Total 15% 1,695.58     11,453.19 1,958.55        810.58      1,208.17 1,618.00        7,965.42     5,610.80       1,177.76         2,210.07 1,626.47  12,784.58 50,119.16 

Agriculture Forest Commercial Industrial Mixed 
Urban

High 
Residential

Medium 
Residential

Low 
Residential

Trans/Comm/
Utility

Urban 
Open Water Wetlands

02040301020010 NB1 Metedeconk River NB 1% 24.58           (164.21)      13.22               1.32           10.27       2.68                17.54           130.87          6.52                  18.03       6.51          (67.30)        
02040301020020 NB2 Metedeconk River NB 2% 2.73             (338.23)      71.22               (0.70)          (41.35)      3.65                79.03           302.67          42.92                33.79       6.55          (162.27)      
02040301020030 NB3 Metedeconk River NB 2% 3.12             (134.91)      97.92               (2.21)          (16.75)      (4.11)               37.91           85.58             17.50                (22.36)      1.90          (63.57)        
02040301020040 NB4 Metedeconk River NB 3% (86.87)          (282.25)      15.60               5.61           22.38       (0.28)               243.02         39.58             5.42                  98.42       4.25          (64.84)        
02040301020050 NB5 Metedeconk River NB 2% (76.44)          (278.24)      23.81               (3.26)          12.36       47.55              192.40         23.00             32.73                64.34       25.81        (64.09)        
Sub Total Metedeconk River NB (132.88)       (1,197.84)  221.77           0.77          (13.09)     49.49             569.90        581.70          105.10            192.22    45.03       (422.08)     

02040301030010 SB1 Metedeconk River SB 1% 2.36             (45.11)        7.48                 16.02         (0.08)        -                  (1.14)            37.66             7.17                  (5.75)        2.62          (21.21)        
02040301030020 SB2 Metedeconk River SB 3% (51.81)          (331.67)      (0.88)               10.62         12.87       13.62              158.30         27.05             25.70                166.47     13.48        (43.77)        
02040301030030 SB3 Metedeconk River SB 5% (222.69)       (641.91)      71.06               18.29         37.64       32.85              309.72         292.49          5.16                  146.51     10.84        (59.95)        
02040301030040 SB4 Metedeconk River SB 3% 2.47             (406.55)      48.12               71.03         24.20       88.84              70.14           112.29          9.32                  1.91         1.51          (23.29)        
02040301030050 SB5 Metedeconk River SB 6% (1.49)            (350.45)      73.34               9.64           20.59       131.06            34.30           (31.94)           56.40                77.67       17.68        (36.78)        
Sub Total Metedeconk River SB (271.16)       (1,775.69)  199.11           125.61      95.22      266.37           571.33        437.54          103.74            386.82    46.13       (185.01)     

02040301040020 Metedeconk River 3% (8.49)            (273.14)      75.79               28.57         60.65       (15.19)             41.76           19.76             84.01                (20.61)      48.73        (41.84)        
Grand Total 3% (412.53)       (3,246.66)  496.68           154.94      142.79    300.66           1,183.00     1,039.01       292.85            558.42    139.88     (648.93)     

-               -             -                   -             -           -                  -               -                 -                    -           -            -             -             

Change in Land Use/Land Cover from 1995 to 2007

HUC14 Alternate ID Branch
Percent 
Impervio

us

Acres

Sub Total Metedeconk River NB

Sub Total Metedeconk River SB

Table 2-9

Table 2-8
Summary of 2007 Land Use / Land Cover by HUC14 within the Metedeconk River Watershed

HUC14 Alternate ID Branch
Percent 
Impervio

us

Acres

Table 2-7
Change in Land Use/Land Cover from 1995 to 2007

Municipality Percent 
Impervious

Acres



Table 3-1
Identified Water Quality Impairments

Subbasin HUC14 Area (mi2) Subwatershed Name TMDL 2010 Integrated List (Priority Ranking)

NB-1 02040301020010 8.6
Metedeconk R NB    

(above I-195)
Phosphorus, Stream 

Fecal Coliform

Dissolved Oxygen (M)**, Arsenic (L), DDD(L), 
DDT(L), DDE(L), Chlordane in Fish Tissue(L), 

Mercury in Fish Tissue(L), PCB in Fish Tissue(L), 
Turbidity*, Lead*

NB-2 02040301020020 10.9
Metedeconk R NB (Rt 9 to 

I-195)
Stream Fecal Coliform

Dissolved Oxygen(M)**, Temperature(M), 
Arsenic(L), Turbidity*

NB-3 02040301020030 6.1 Haystack Brook Stream Fecal Coliform Cause Unknown(M)

NB-4 02040301020040 4.8 Muddy Ford Brook Stream Fecal Coliform
TP(M), TSS(M), Arsenic(L)**, Mercury in Water 

Column(L)

NB-5 02040301020050 7.9
Metedeconk R NB 

(confluence to Rt 9)
Stream Fecal Coliform Temperature(M), Arsenic(L)**, Lead*

SB-1 02040301030010 5
Metedeconk R SB     

(above I-195 exit 21 rd)
Stream Fecal Coliform Dissolved Oxygen (M)**, Arsenic (L), Lead*

SB-2 02040301030020 5.6
Metedeconk R SB 

(74d19m15s to I-195 X21)
Stream Fecal Coliform Turbidity*

SB-3 02040301030030 7.6
Metedeconk R SB 
(Bennetts Pd to 

74d19m15s)
Stream Fecal Coliform

Cause Unknown (M), Polychlorinated 
biphenyls(L), Mercury in Fish Tissue(L), 

Chlordane in Fish Tissue(L)

SB-4 02040301030040 7.8
Metedeconk R SB (Rt 9 to 

Bennetts Pond)

Stream Fecal 
Coliform, Lake Fecal 

Coliform
Arsenic(L)**

SB-5 02040301030050 4.8
Metedeconk R SB 

(confluence to Rt 9)
Stream Fecal Coliform Arsenic(L)**, Lead*

CNFL-1 02040301040020 9.2
Metedeconk R 

(Beaverdam Ck to confl)

Stream Fecal 
Coliform, Lake Fecal, 

Total Coliform
Arsenic(L)**, Cause Unknown(M)

* = listed on draft 2012 303(d) list
** = listed on 2010 303(d) List, but NOT included on draft 2012 303(d) list



Table 3-2
Surface Water Quality Standards Pertinent to the Metedeconk River for Non-Toxic Parameters

Parameter SWQS Relevant Classification Notes
35/100 geometric mean

104/100 maximum single sample
126/100 geometric mean
235/100 maximum single sample

6 24 hour average
5 Any time
5 24 hour average
4 Any time

Floating, colloidal, color and settleable solids; 
petroleum hydrocarbons and other oils and grease

None noticible in the water or deposited in quantites 
detrimental to natural biota. None which would 
render the water unsuitable for designated uses.

All

Nutrients

Concentrations cannot render waters unsuitable for 
existing or designated uses (objectionable algal 
densities, nuisance aquatic vegetation,, diurnal 
fluctuations in DO, or other indicators of impairments 
caused by nutrients.

All

0.1 Non tidal streams
0.05 Lakes

pH  4.5 - 7.5 FW2
25 FW2-TP
40 FW2-NT

Total Dissolved Solids (mg/L)
No increase in background which would interfere 

with designated or existing uses or 500 mg/L, 
whichever is more stringent.

FW2

Sulfate (mg/L) 250 FW2
Taste and Odor None offensive to humans. All

25 daily maximum
23 7 day average
31 daily maximum
28 7 day average

29.4 SE1 Summer seasonal average

None in such concentratons to affect humans or be 
detrimental to natural aquatic biota or which would 

render the waters unsuitable for designated uses.
All See Appendix 3

None which would cause drinking water standards to 
be exceeded after appropriate treatment

FW2 See Appendix 3

15 30 day average
50 Any sample

Ammonia (mg NH3-N/L) based on analytical equations FW2 see SWQS

Toxic Substances (general)

Turbidity (NTU) FW2

Phosphorus (mg/L) FW2

Total Suspended Solids (mg/L)

Temperature (Celsius)

FW2-TM

FW2-NT

Enterococci (counts/100 mL) SE1

E-Coli (counts/100 mL) All FW2

Dissolved Oxygen (mg/L)
FW2-TM

FW2-NT, SE1



Table 3-3
Summary of SVA Ranking

Subbasin No. SVA Sites Score Average Ranking
NB-1 8 7.1 4
NB-2 9 6.8 7
NB-3 6 5.5 11
NB-4 6 6.4 9
NB-5 16 7 6
SB-1 2 7.8 1
SB-2 5 7.8 2
SB-3 10 7.1 5
SB-4 12 6.6 8
SB-5 11 7.3 3

CNFL-1 3 5.6 10



Table 3-4
Sites Identified in Stream Visual Assessment as Possible Candidates for Restoration

Subbasin Site Score / Rank Description Restoration
BMP to address parking lot runoff and/or 
streambank restoration project, upstream detention 
basin near Joe Parker Rd may also be a possible 
retrofit to reduce flows.
BMP for upstream nursery and expansion of 
riparian buffer upstream.
The drainage area of this reach is a possible 
source of nonsource point pollution, reduction of 
stormwater volumes onsite or a BMP at the 
beginning of reach.
Possible riparian buffer restoration.

The drainage area of this reach is a source of 
nonsource point pollution and high flows of 
stormwater runoff, restoration of this site would be 
in partner with upstream stormwater controls and 
streambank restoration at site CBB-1.

Possible opportunity for basin retrofit and 
improvements in housekeeping and stormwater 
infrastructure maintenance at adjacent shopping 
center(s).

CFL1 CBB-3 3.3/ Poor
Reach runs through a large commercial area near the Brick 
Plaza, banks are unstable and there is a lot of sediment, this 
site is downstream of the BTMUA intake

While this tributary meets the Metedeconk River 
downstream of the BTMUA, there are most likely 
water quality impacts on the Barnegat Bay, it 
appears there is very little treatment of stormwater 
from the shopping centers which are a large source 
of NPS. Possible opportunity for channel 
improvements and retrofit of parking lot islands, 
pervious pavers and catch basins. Signage to 
inform public of stormwater mitigation measures. 

SB4 CP-3 3.9/Poor

Reach runs through a residential area near Forest Dr in 
Lakewood, erosion along stream banks, riparian buffer is 
narrow, and outfalls discharge directly to stream, there is an 
upstream lake and wooden dams and bulkheads have been 
constructed along the reach to prevent erosion

Reach is a possible site for streambank restoration 
to address erosion and restore riparian area, high 
stormwater flows or flow from the lake seems to 
be an issue, also could also be a candidate for on-
site stormwater management such as rain gardens

Possible BMP demonstration site to address 
runoff from apartment complex .
Possibility of reestablishing some riparian buffer 
area; dumping occurring along reach – fencing 
would be beneficial.

NB3 DB-1
Agricultural BMPs may be beneficial at the herb 
farm adjacent to the reach. May also be an 
opportunity to improve riparian buffers.

NB3 GH1 5.5/Poor

Unstable banks and signs of high stormwater flows observed 
in VAPP, tributary begins in a residential area, waterfowl 
present in upstream ponds and algae in stream may indicate 
nutrients from fertilizer

Possible retrofits of the detention basin(s) in the 
area, particularly one found in disrepair adjacent 
reach. SVA indicates reach is along fire dept 
property, this may be a candidate for 
stream/riparian buffer restoration and/or 
installation of a BMP. 

NB5 GR2 5.7/Poor
Stream is fed by stormwater from residential development at 
Newton’s Corner Rd, Howell, habitat scores are low and 
algae was observed

Potential bio-retention area and installation of 
decentralized BMPs throughout the catchment 
neighborhood.

NB5 GR4 8.2/Good
Reach is downstream of GR2, there are signs of high 
stormwater flows and sediment in reach near outfalls from 
detention basins

Restoration of this site may be achieved through 
restoration of BMPs at the upstream reach GR2, 
retrofits to the detention basins along the reach are 
also a possibility. 

NB3 HS6 4.7/Poor
Stream may have been re-routed during bridge construction, 
low channel scores, reach receives runoff from residential 
area, sediment in stream

Possible retrofits to upstream detention basins or 
on-site stormwater management on residential 
lots, e.g. rain gardens.

Headwater stream crossing Co Rd 547, Howell, culvert under Reach is adjacent to a horse farm, possible site for 
agricultural BMP.

road is above elevation of stream reach, stream appears to 
have been straightened Potential to improve riparian buffer area.

NB5 NA

Immediately upstream of BTMUA intake. Direct stormwater 
discharge from roadway. Stormwater runoff from the 
development to the north also discharges upstream of the 
reach.

BMP at the Garden State Parkway median just 
upstream of the reach.

Restoration would need to address runoff from Rt 
9 and businesses along Rt 9 such as parking lot 
BMPs.
Potential for restoration of riparian area (lawn and 
unused parking lot area).
Possible BMP to address runoff from apt complex 
and parking lot adjacent to stream.

Major storm outfall warrants additional study for 
potential BMPs to reduce runoff volumes from 
catchment area, improve water quality, identify 
illicit connections, etc.; also potential for some 
restoration of riparian area (lawn and unused 
parking lot area). Potential for offline treatment.

NB2 NK 5.6/Poor

Reach crosses Hulses Corner Rd, Jackson, very turbid water 
observed, agriculture upstream along Farmingdale Rd, low 
habitat scores, unstable banks and possible nutrient 
enrichment

Turbid water appearance may suggest NPS from 
agriculture, possible site for agriculture BMPs

NB1 NQ 5.8/Poor
Headwater to the North Branch crosses Co Rd 537, Millstone, 
reach begins downstream of pond in which there is a buffer 
only on 25% of shoreline

Restoration of shoreline buffer around pond may 
deter waterfowl and filter nutrients from 
stormwater runoff.
Possible BMP for the parking lot runoff at Echo 
Lake.

Echo Lake shoreline restoration/management and 
waterfowl control would likely be beneficial.

NB3 PB2 6.7/Fair
Reach connects Echo Lake and downstream lake, habitat 
scores are low and there is a spillway from the lake at the start 
of the reach

NB4 MF3 6.2/Poor

NB2 NF 6.6/Fair Reach receives runoff from commercial area along Rt 9 in 
Lakewood, low channel and habitat scores

NB5 NF14 6.4/Fair

Reach receives runoff from commercial area via a major 
outfall – possibly from Kennedy Blvd and an apartment 
complex, sediment in stream, there is a parking lot very close 
to the stream

CFL1 CBB-1 7.0/Fair
Reach located in a large commercial area, downstream of 
CCB-3, unstable banks,  this site is downstream of the 
BTMUA intake

NB5 CVS-1 8.5/Good
While this site scored good in the VAPP, there was a lot of 
litter in the reach and outfalls are silted in, runoff from the 
apartment complex is discharged directly to the stream

NB5 CB1 6.9/ Fair
Receives runoff from bowling alley parking lot, banks are 
eroding and attempts have been made at stabilization, high 
flows may be coming from upstream sources

NB5 CB5 6.2/ Fair
The tributary is a headwater stream fed by stormwater from a 
very urbanized area of Lakewood, no BMPs observed, litter 
present



Table 3-4
Sites Identified in Stream Visual Assessment as Possible Candidates for Restoration

Subbasin Site Score / Rank Description Restoration

 
         

         
      

continued

SB5 SA 8.7/Good
Reach on the South Branch, of good condition, however reach 
receives runoff from high traffic area – Chambersbridge Rd on-
ramp to the GSP, and industrial area to the south

May be a good place for BMPs or other 
stormwater treatment facilities since site is 
upstream from the BTMUA intake 

SB5 SC

May be opportunity for smaller BMPs at the 
western entrance to Lake Shenandoah County 
Park. Would provide a good opportunity for 
public education.

SB5 SD 8.2/Good
Reach generally of good condition, receives runoff from 
commercial areas on Hurley Ave and Clifton Ave via outfall, 
Cedar Bridge Baseball Field also nearby

Baseball complex may be a site for BMPs, 
commercial area could be a source of NPS and 
possible sites for stormwater retrofits

SB4 SE & SG Located at the eastern and western boundaries of Lake 
Carasaljo.

Potential for lake and shoreline 
management/restoration and BMPs around the 
lake.
This may be a possible site for stream bank 
restoration if the upstream stormwater runoff is 
also addressed.

Possibility for retrofits of detention basins and wet 
ponds in the area. Stabilize surrounding areas to 
limit solids loading. Retrofit catch basin.

SB4 SG 7.6/ Good
Reach is downstream of Lakewood Country Club on main 
stem of South Branch, receives discharge from detention 
basins

Potential for BMP to address direct stormwater 
discharges. Also potential for streambank and/or 
riparian buffer restoration.

NB5 SH-1 4.9/Poor Receives parking lot runoff, outfalls discharge directly to 
stream, channel in fair condition

BMP to address parking lot runoff, could be part 
of a restoration project for CB1. Stormwater inlet 
should be flushed and maintained as well as 
upgraded to strain floatables.

Possible restoration and demonstration site to 
restore riparian buffer along the reach, opportunity 
for education and outreach .
BMP for parking lot stormwater runoff. Lake 
management measures and waterfowl control 
would likely be beneficial.

NB4 SHB2 5.2/Poor

Headwater stream to the same tributary as MF3 and TKL1, 
fed by stormwater from residential development multiple 
detention bains discharge to stream, sediment and algae 
observed

Possible retrofit of detention basins in residential 
area, also opportunity for BMPs at the sports 
complex and parking lots along Lakewood-
Allenwood Rd

SB4 SI
Lake Eno (immediately upstream) would benefit 
from lake management measures to address 
nuisance vegetation problems, etc.

SB2 SK
Jackson Mills Lake (immediately upstream) would 
benefit from lake management measures to address 
nuisance vegetation problems, etc.

NB3 SPC1 3.2/Poor
This tributary meets up with the tributary of HS6, reach is fed 
by stormwater from residential area, a lot of algae and a 
narrow riparian buffer

The Newbury Elementary School is at the 
beginning of the reach and may be a possible site 
for a BMP demonstration site such as a 
bioretention basin, treatment wetland or a 
vegetated swale. Potential to retrofit roof drains 
with above ground BMPs.

NB4 TKL1 5.0/Poor
Headwater stream to the same tributary as MF3, runs through 
rural residential/ agricultural area, low habitat scores, narrow 
riparian buffer

Reach may be a candidate for buffer restoration or 
agricultural BMPs in the adjacent areas

NB2 TM-8 6.3/Fair
Reach is fed by detention basin outfall, receives runoff from 
KMART and PathMark shopping center on Rt 9, sediment in 
reach, turbid water – also observed downstream at NH

Possible retrofit of detention basin and BMPs to 
treat and control runoff from the shopping center

NB5 TR1-2 4.1/Poor

Reach along Lanes Mill Rd, Brick, erosion along banks with 
attempts to stabilize them, stream receives runoff from a 
concrete drainage channel and an adjacent park and ride 
parking lot and Lanes Mill Rd, very turbid water observed

Stream bank restoration site with BMP to address 
runoff from parking lot. Potential for bio-retention 
areas within parking lot; vegetated filter strip.

SB3 & SB4

TR12-1 
TR13-1 
TR13-2 
TR13-3 
TR13-5 
TR14-1 
TR15-1

Each of these sites has detention basins in the 
vicinity that may be good candidates for retrofit.

SB3 & SB4 TR12-2 7.3/Fair

Headwater tributary to South Branch crosses Hyson Rd, 
Jackson, low habitat scores, detention basins discharge 
upstream and downstream of reach, receives runoff upstream 
from I-195, algae present in downstream reach TR12-1

Since this is a headwater stream, detention basin 
retrofits could be considered, large residential lots 
to east of reach suggest this area was more 
recently developed. Sampling data at TR12-1 
indicates high conductivity. This may be a priority 
reach for restoration since historical data is 
available.

SB4 TR21-2 3.6/Poor
Tributary upstream of Lake Carasaljo in Lakewood, and 
downstream of CP-3, erosion along banks and nutrients and 
algae observed in adjacent pond, lawns mowed up to banks

Reach runs through residential area with no 
stormwater BMPs, site could be a part of a 
restoration plan for CP-3 and Lake Carasaljo

NB2 TR23-1 7.1/Fair Reach receives runoff from large residential development on 
Aldrich Rd and Forest Dr, low habitat scores

No stormwater BMPs observed along reach, 
Woodland park many be a good location for a 
BMP to treat runoff that is discharged at the 
outfall off Arkansas Dr

SB5 TR4-1
Implementation of stormwater BMPs for 
stormwater runoff (from Lakewood Industrial 
Park).

NB1 TUR2 4.6/Poor

Stream originates from stormwater runoff at Fox Hill Dr, 
Howell, crosses Rt 9 and receives runoff from commercial 
area, appears stream has been straightened and low habitat 
scores

Headwater stream, BMPs may be appropriate to 
address runoff from residential areas and 
commercial parking lots. May be opportunity for 
restoration of riparian buffer area and/or 
streambank.

SB5 SE-P 4.0/ Poor
Headwater reach of SD, poor channel condition, unstable 
banks and erosion, fed by stormwater from residential area, 
runs behind Bais Rivka Rochel on River Ave, Lakewood

NB5 SH-3 4.7/Poor
Reach flows through a picnic area at Ocean County Park and 
connects two lakes, riparian buffer is compromised, upstream 
of site CB1



Table 3-5
Loading Rate by Land Use Type

TN TSS TP
AGRICULTURAL WETLANDS (MODIFIED) 3 40 0.1
AIRPORT FACILITIES 10 120 1
ALTERED LANDS 5 60 0.5
ARTIFICIAL LAKES 3 40 0.1
ATHLETIC FIELDS (SCHOOLS) 10 120 1
ATLANTIC WHITE CEDAR WETLANDS 3 40 0.1
BEACHES 5 60 0.5
BRIDGE OVER WATER 3 40 0.1
CEMETERY 10 120 1
COMMERCIAL/SERVICES 22 200 2.1
CONFINED FEEDING OPERATIONS 10 300 1.3
CONIFEROUS BRUSH/SHRUBLAND 3 40 0.1
CONIFEROUS FOREST (>50% CROWN CLOSURE) 3 40 0.1
CONIFEROUS FOREST (10-50% CROWN CLOSURE) 3 40 0.1
CONIFEROUS SCRUB/SHRUB WETLANDS 3 40 0.1
CONIFEROUS WOODED WETLANDS 3 40 0.1
CROPLAND AND PASTURELAND 10 300 1.3
DECIDUOUS BRUSH/SHRUBLAND 3 40 0.1
DECIDUOUS FOREST (>50% CROWN CLOSURE) 3 40 0.1
DECIDUOUS FOREST (10-50% CROWN CLOSURE) 3 40 0.1
DECIDUOUS SCRUB/SHRUB WETLANDS 3 40 0.1
DECIDUOUS WOODED WETLANDS 3 40 0.1
DISTURBED WETLANDS (MODIFIED) 3 40 0.1
DREDGED LAGOON 3 40 0.1
EXTRACTIVE MINING 5 60 0.5
FORMER AGRICULTURAL WETLAND (BECOMING SHRUBBY, NOT BUILT-UP) 3 40 0.1
HERBACEOUS WETLANDS 3 40 0.1
INDUSTRIAL 16 200 1.5
MAJOR ROADWAY 10 120 1
MANAGED WETLAND IN BUILT-UP MAINTAINED REC AREA 3 40 0.1
MANAGED WETLAND IN MAINTAINED LAWN GREENSPACE 3 40 0.1
MIXED DECIDUOUS/CONIFEROUS BRUSH/SHRUBLAND 3 40 0.1
MIXED FOREST (>50% CONIFEROUS WITH >50% CROWN CLOSURE) 3 40 0.1
MIXED FOREST (>50% CONIFEROUS WITH 10-50% CROWN CLOSURE) 3 40 0.1
MIXED FOREST (>50% DECIDUOUS WITH >50% CROWN CLOSURE) 3 40 0.1
MIXED FOREST (>50% DECIDUOUS WITH 10-50% CROWN CLOSURE) 3 40 0.1
MIXED SCRUB/SHRUB WETLANDS (CONIFEROUS DOM.) 3 40 0.1
MIXED SCRUB/SHRUB WETLANDS (DECIDUOUS DOM.) 3 40 0.1
MIXED TRANSPORTATION CORRIDOR OVERLAP AREA 10 120 1
MIXED URBAN OR BUILT-UP LAND 10 120 1
MIXED WOODED WETLANDS (CONIFEROUS DOM.) 3 40 0.1
MIXED WOODED WETLANDS (DECIDUOUS DOM.) 3 40 0.1
NATURAL LAKES 3 40 0.1
OLD FIELD (< 25% BRUSH COVERED) 3 40 0.1
ORCHARDS/VINEYARDS/NURSERIES/HORTICULTURAL AREAS 10 300 1.3
OTHER AGRICULTURE 10 300 1.3
OTHER URBAN OR BUILT-UP LAND 10 120 1
PHRAGMITES DOMINATE COASTAL WETLANDS 3 40 0.1
PHRAGMITES DOMINATE INTERIOR WETLANDS 3 40 0.1
PLANTATION 3 40 0.1
RAILROADS 10 120 1
RECREATIONAL LAND 10 120 1
RESIDENTIAL, HIGH DENSITY OR MULTIPLE DWELLING 15 140 1.4
RESIDENTIAL, RURAL, SINGLE UNIT 5 100 0.6
RESIDENTIAL, SINGLE UNIT, LOW DENSITY 5 100 0.6
RESIDENTIAL, SINGLE UNIT, MEDIUM DENSITY 15 140 1.4
SALINE MARSH (HIGH MARSH) 3 40 0.1
SALINE MARSH (LOW MARSH) 3 40 0.1
STADIUM, THEATERS, CULTURAL CENTERS AND ZOOS 10 120 1
STORMWATER BASIN 10 120 1
STREAMS AND CANALS 3 40 0.1
TIDAL RIVERS, INLAND BAYS, AND OTHER TIDAL WATERS 3 40 0.1
TRANSITIONAL AREAS 5 60 0.5
TRANSPORTATION/COMMUNICATION/UTILITIES 10 120 1
UNDIFFERENTIATED BARREN LANDS 5 60 0.5
UPLAND RIGHTS-OF-WAY DEVELOPED 10 120 1
UPLAND RIGHTS-OF-WAY UNDEVELOPED 10 120 1
WETLAND RIGHTS-OF-WAY 3 40 0.1

Load (lbs/ac/yr)2007 Land Use Category



Sub-basin Acres
Total Nitrogen 
Load (lbs/yr)

Areal Weighted Nitrogen 
Loading (lbs/acre/yr)

% of Total 
Nitrogen Load

SB1 3,203 12,378 3.86 3%
SB2 3,604 17,583 4.88 5%
NB4 3,082 17,987 5.84 5%
NB1 5,476 23,530 4.3 6%
SB3 4,836 30,368 6.28 8%
NB3 3,916 30,368 7.75 8%
SB5 3,078 29,190 9.48 8%
SB4 5,001 42,656 8.53 12%
NB5 5,065 48,868 9.65 13%
CFL1 5,911 52,146 8.82 14%
NB2 6,949 59,351 8.54 16%
Total 50,119 364,424 7.27 100%

Sub-basin Acres
Total Phosphorus 

Load (lbs/yr)

Areal Weighted 
Phosphorus Loading 

(lbs/acre/yr)

% of Total 
Phosphorus 

Load
SB1 3203 752 0.23 2%
SB2 3604 1326 0.37 4%
NB4 3082 1523 0.49 5%
NB1 5476 1686 0.31 5%
SB5 3078 2543 0.83 8%
SB3 4836 2629 0.54 8%
NB3 3916 2642 0.67 8%
SB4 5001 3790 0.76 12%
NB5 5065 4396 0.87 14%
CFL1 5911 4440 0.75 14%
NB2 6949 5381 0.77 17%
Total 50,119 31,108 0.6 100%

Sub-basin Acres
Total TSS load 

(lbs/yr)
Areal weighted TSS load 

(lbs/acre/yr)
% of Total TSS 

load
SB1 3,203 197,227 62 4%
SB2 3,604 246,588 68 5%
NB4 3,082 278,066 90 6%
SB5 3,078 313,500 102 7%
NB3 3,916 373,133 95 8%
NB1 5,476 385,306 70 9%
SB3 4,836 408,165 84 9%
SB4 5,001 489,883 98 11%
NB5 5,065 540,836 107 12%
CFL1 5,911 557,104 94 12%
NB2 6,949 716,598 103 16%
Total 50,119 4,506,406 90 100%

Calculated Total Suspended Solids Load

Table 3-6
Calculated Nitrogen Load

Table 3-7
Calculated Phosphorus Load

Table 3-8



Table 3-9
Summary of Calculated Loads by Sub-Basin

Overall
Annual 

Load
Annual Load 

Rate
Annual 

Load
Annual Load 

Rate
Annual 

Load
Annual Load 

Rate
(acres) (lbs/yr) (lbs/ac/yr) (lbs/yr) (lbs/ac/yr) (lbs/yr) (lbs/ac/yr)

NB1 5,476 1,686 0.31 10 23,530 4 10 385,306 70 9 10
NB2 6,949 5,381 0.77 3 59,351 9 4 716,598 103 3 3
NB3 3,916 2,642 0.67 6 30,368 8 6 373,133 95 5 6
NB4 3,082 1,523 0.49 8 17,987 6 8 278,066 90 7 8
NB5 5,065 4,396 0.87 1 48,868 10 1 540,836 107 1 1
SB1 3,203 752 0.23 11 12,378 4 11 197,227 62 11 11
SB2 3,604 1,326 0.37 9 17,583 5 9 246,588 68 10 9
SB3 4,836 2,629 0.54 7 30,368 6 7 408,165 84 8 7
SB4 5,001 3,790 0.76 4 42,656 9 5 489,883 98 4 4
SB5 3,078 2,543 0.83 2 29,190 9 2 313,500 102 2 2
CFL1 5,911 4,440 0.75 5 52,146 9 3 557,104 94 6 5
Total 50,119 31,108 364,424 4,506,406

0.6 7.09 88.57

HUC-14 
Subbasin

Average

Phosphorus Nitrogen TSS

Rank
Rank 
(avg)

RankRank

Drainage 
Area



Table 3-10a
Calculated Load as a Function of Land Use for the North Branch Sub-Basins

Subbasin Land Use
Area 

(Acres)
Area (%)

N     
(lbs/yr)

P    
(lbs/yr)

TSS   
(lbs/yr)

N         (%) P        (%)
TSS       
(%)

Avg (%)

NB1 5,476 23,530 1,685 385,306
11% of Watershed Area URBAN 924 17% 7,190 768 105,232 31% 46% 27% 34%
4% Impervious WETLANDS 2,865 52% 8,594 286 114,580 37% 17% 30% 28%
1% Impervious Increase AGRICULTURE 375 7% 3,745 487 112,363 16% 29% 29% 25%

FOREST 1,262 23% 3,786 126 50,478 16% 7% 13% 12%
BARREN LAND 32 1% 159 16 1,903 1% 1% 0% 1%
WATER 19 0% 56 2 750 0% 0% 0% 0%

NB2 6,949 59,351 5,381 716,597
14% of Watershed Area URBAN 4,065 59% 48,767 4,759 531,387 82% 88% 74% 82%
19% Impervious WETLANDS 1,393 20% 4,180 139 55,735 7% 3% 8% 6%
2% Impervious Increase FOREST 1,169 17% 3,507 117 46,766 6% 2% 7% 5%

AGRICULTURE 266 4% 2,660 346 79,787 4% 6% 11% 7%
BARREN LAND 36 1% 180 18 2,164 0% 0% 0% 0%
WATER 19 0% 57 2 758 0% 0% 0% 0%

NB3 3,916 30,368 2,641 373,133
8% of Watershed Area URBAN 1,854 47% 22,984 2,230 246,466 76% 84% 66% 75%
14% Impervious WETLANDS 1,245 32% 3,734 124 49,788 12% 5% 13% 10%
2% Impervious Increase FOREST 614 16% 1,842 61 24,560 6% 2% 7% 5%

AGRICULTURE 170 4% 1,695 220 50,856 6% 8% 14% 9%
WATER 27 1% 82 3 1,095 0% 0% 0% 0%
BARREN LAND 6 0% 31 3 368 0% 0% 0% 0%

NB4 3,082 17,987 1,521 278,065
URBAN 838 27% 8,853 880 105,330 49% 58% 38% 48%

6% of Watershed AGRICULTURE 310 10% 3,103 403 93,083 17% 26% 33% 26%
7% Impervious FOREST 994 32% 2,983 99 39,771 17% 7% 14% 12%
3% Impervious Increase WETLANDS 815 26% 2,444 81 32,580 14% 5% 12% 10%
       Increase BARREN LAND 114 4% 571 57 6,857 3% 4% 2% 3%

WATER 11 0% 33 1 444 0% 0% 0% 0%
NB5 5,065 48,868 4,397 540,836
10% of Watershed URBAN 3,147 Mor 42,146 4,036 430,921 86% 92% 80% 86%
22% Impervious FOREST 1,007 20% 3,022 101 40,298 6% 2% 7% 5%
2% Impervious Increase WETLANDS 691 14% 2,072 69 27,621 4% 2% 5% 4%
       AGRICULTURE 124 2% 1,238 161 37,134 3% 4% 7% 4%

BARREN LAND 51 1% 255 26 3,065 1% 1% 1% 1%
WATER 45 1% 135 4 1,797 0% 0% 0% 0%

Calculated Loading Percent Source Contribution



Table 3-10b
Calculated Load as a Function of Land Use for the South Branch Sub-Basins

Subbasin Land Use
Area 

(Acres) Area (%)
N     

(lbs/yr)
P    

(lbs/yr) TSS   (lbs/yr)
N         

(%) P        (%)
TSS       
(%)

Average 
(%)

SB1 3,203 12,379 752 197,227
6% of Watershed Area WETLANDS 1,642 51% 4,926 164 65,677 40% 22% 33% 32%
3% Impervious FOREST 1,092 34% 3,277 109 43,690 26% 15% 22% 21%
1% Impervious Increase URBAN 252 8% 2,211 230 31,317 18% 31% 16% 21%

AGRICULTURE 183 6% 1,828 238 54,839 15% 32% 28% 25%
BARREN LAND 18 1% 91 9 1,087 1% 1% 1% 1%
WATER 15 0% 46 2 617 0% 0% 0% 0%

SB2 3,604 17,455 1,321 244,877
URBAN 962 27% 8,707 890 113,450 50% 67% 46% 54%

7% of Watershed Area FOREST 1,304 36% 3,911 130 52,148 22% 10% 21% 18%
7% Impervious WETLANDS 1,056 29% 3,168 106 42,237 18% 8% 17% 14%
3% Impervious Increase AGRICULTURE 95 3% 946 123 28,371 5% 9% 12% 9%
      BARREN LAND 145 4% 723 72 8,671 4% 5% 4% 4%

WATER 43 1% 128 4 1,711 1% 0% 1% 1%
SB3 4,836 30,234 2,625 406,384
10% of Watershed Area URBAN 2,195 45% 21,289 2,160 266,134 70% 82% 65% 72%
13% Impervious WETLANDS 1,231 25% 3,692 123 49,231 12% 5% 12% 10%
5% Impervious Increase FOREST 1,114 23% 3,341 111 44,546 11% 4% 11% 9%
       AGRICULTURE 131 3% 1,307 170 39,211 4% 6% 10% 7%

BARREN LAND 121 3% 605 61 7,262 2% 2% 2% 2%
WATER 45 1% 134 4 1,782 0% 0% 0% 0%

SB4 5,001 42,656 3,791 489,883
10% of Watershed Area URBAN 2,983 60% 36,226 3,522 397,546 85% 93% 81% 86%
19% Impervious FOREST 1,220 24% 3,661 122 48,820 9% 3% 10% 7%
3% Impervious Increase WETLANDS 611 12% 1,834 61 24,450 4% 2% 5% 4%

AGRICULTURE 41 1% 413 54 12,401 1% 1% 3% 2%
WATER 102 2% 305 10 4,068 1% 0% 1% 1%
BARREN LAND 43 1% 217 22 2,598 1% 1% 1% 1%

SB5 3,078 29,188 2,542 313,501
6% of Watershed Area URBAN 1,697 55% 24,917 2,379 256,568 85% 94% 82% 87%
26% Impervious FOREST 751 24% 2,252 75 30,032 8% 3% 10% 7%
6% Impervious Increase WETLANDS 497 16% 1,491 50 19,884 5% 2% 6% 4%

BARREN LAND 57 2% 284 28 3,413 1% 1% 1% 1%
WATER 74 2% 223 7 2,975 1% 0% 1% 1%
AGRICULTURE 2 0% 21 3 629 0% 0% 0% 0%

Calculated Pollutant Loading Percent Contribution



Table 3-10c
Calculated Load as a Function of Land Use for the Confluence Sub-Basin

Subbasin Land Use
Area 

(Acres) Area (%)
N     

(lbs/yr) P    (lbs/yr)
TSS   

(lbs/yr) N         (%) P        (%)
TSS       
(%)

Average 
(%)

CFL1 5,911 52,146 4,441 557,104
12% of Watershed  Area URBAN 2,944 50% 43,094 4,113 436,919 83% 93% 78% 85%
23% Impervious WATER 1,227 21% 3,680 123 49,062 7% 3% 9% 6%
3% Impervious Increase FOREST 925 16% 2,776 93 37,018 5% 2% 7% 5%

WETLANDS 740 13% 2,220 74 29,599 4% 2% 5% 4%
BARREN LAND 75 1% 376 38 4,506 1% 1% 1% 1%

Calculated Pollutant Loading Percent Contribution



Table 3-11
Summary of Water Quality and Stream Visual Assessment Data for the North Branch

WQ sampling 
station  

(Main Stem)
NQ Poor 5.8

NP NP NP Fair 6.6 0.03 0.28 0.08 122.32 188 560 51.5 5.27

NO NO NO Good 8.5 0.45 121.14 187 266 51.8 5.2

NN NN NN Good 8.3 0.29 86.23 133 943 52.1 5.03

NM NM NM Good 8.9 0.25 75.72 117 219 51.9 5.68

NL NL NL Good 8.2 0.2 81.16 125 262 51.9 5.99

TUR2 Poor 4.6
NK NK Poor 5.6 0.08 0.25 0.05 86.5 133 1070 51 6.28

NJ NJ NJ Good 7.9 0.24 99.08 152 498 51.4 6.46

STM1 STM1 Fair 6.3 0.38 150 229 54.5 5.27

NI NI Good 7.7 0.3 117.68 181 944 53.4 6.44

TR23-1 Fair 7.1

TM-8 Fair 6.3

NH NH Fair 7.4 0.28 114.21 176 989 51.5 6.38
NG NG NG Fair 6.3 0.41 0.29 0.04 110.71 171 2050 52.1 6.39

NF NF NF Fair 6.6 0.31 131.61 203 586 51.3 6.47

NF14 NF14 Fair 6.4 0.39 220 203 401 58.4 5.81

CVS-1 Good 8.5

NE NE Good 8 0.33 127.85 194 876 52 6.4
ND ND ND Good 8.1 0.58 0.002 0.31 0.03 115.53 178 685 52.7 6.3

NC NC NC Good 7.9 0.31 125.63 193 1193 52.1 6.37

HS-5 HS6 Poor 4.7 0.33 144 221 951 52.9 6.27

HS-5 SPC1 Poor 3.2 0.33 144 221 951 52.9 6.27

GH1 Poor 5.5

PB2 Fair 6.7

DB5 Poor 5.3
DB1 Good 7.5

MF-3 MF3 Fair 6.2 0.12 58 90 4761 52 5.3

TKL1 Poor 5

MF-2 MF2 Fair 7 0.6 69 106 3502 53.8 5.92

SHB-2 SHB2 Poor 5.2 0.46 435 269 5218 53.5 6.02

SHB-1 SHB1 Fair 6.6 0.52 105 165 1479 54 6.24
MF-1 MF1 Good 8.5 0.66 0.004 0.36 0.03 104 160 1093 51.7

GR2 Poor 5.7

GR4 Good 8.2

NBC Good 8.5

TR1-2 Poor 4.1

NB NB Good 8.8 0.31 107.62 165 339 53.5 6.18

CB-5 CB5 Fair 6.2 1.2 363 557 58.5 6.45

SH-3 Poor 4.7

SH-1 Poor 4.9

CB1 Fair 6.9
NA NA Good 8.3 0.97 0.003 0.36 0.04 115.45 178 610 53.8 6.25

Note: Orange shading indicates notable change in one or more water quality parameters from upstream station(s).

NB

WQ 
sampling 
station

SVA site RankingHUC 14

NB3
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Nitrate-N 
(mg/L)

NH3 
(mg/L)

Total 
Phosphorus 

(mg/L)

TDS 
(mg/L)

Conductance 
(uS/cm)
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Table 3-12
Summary of Water Quality and Stream Visual Assessment Data for the South Branch

WQ sampling 
station  

(Main Stem)
SP

SO 0.21 166.1 256 120 51.9 3.77

SN 0.03 0.17 0.03 62.57 96 174 51.9 5.52

SM SM SM Good 7.7 0.18 41.63 64 306 52.6 5.42

SL SL SL Good 7.8 0.19 54.68 84 114 51.6 5.74

TR26-1 Good 7.8

TR27-2 Good 8.6

SK SK Fair 6.7 0.06 0.003 0.24 0.03 69.73 107 294 53.9 5.98

TR10-1 Good 7.9

TR7-1 Good 7.7

SJ SJ Good 7.5 0.2 73.67 113 146 52.8 6.39

TR12-2 TR12-2 Fair 7.3 0.42 231 336 51.9 5.83

TR12-1 TR12-1 Fair 6.8 0.37 205 315 52.5 6.42

TR13-5 Good 8.3

TR13-1 TR13-1 Fair 6.5 0.4 118 181 54.8 6.32

TR13-3 TR13-3 Fair 6.3 0.55 158 243 55.9 6.16

TR13-2 TR13-2 Fair 6.9 0.32 96 148 54.7 6.5

TR14-1 Fair 6.3

SI SI Good 7.8 0.25 89.28 137 184 55.8 6.41

TR15-1 Poor 6

SH SH Good 8.4 0.25 92.67 142 702 53.8 6.33

TR16-1 Fair 6.5

TR17-1 Fair 6.4

SG SG Fair 7.6 0.49 0.25 0.04 90.36 140 752 53 6.32

WP3 Good 7.3

WP1 Good 7.9

SF SF Fair 7.1 0.31 84.29 130 8098 52.9 5.93

CP-3 Poor 3.9

TR21-2 Poor 3.6

SE-P Poor 4

SE SE Fair 6.9 0.27 98.69 152 115 56 6.51

SD SD SD Good 8.2 0.44 0.004 0.26 0.03 97.55 147 198 56.5 6.35

SC SC SC Fair 6.9 0.29 104.46 161 189 56.1 6.4

SB1 SB1 SB1 Good 7.8 0.26 100.45 154 77 57.8 6.49

CTB-2 CTB-2 Fair 6.4 0.17 71 110 64 52 5.41

CTB-1 CTB-1 Good 7.5 0.3 95 146 178 52.8 6.27

TR4-1 Poor 5.3

SA-DEN Excellent 9.5

SA SA Good 8.7 0.52 0.002 0.27 0.03 98.02 151 215 57 6.39

POND6 Good 8.7
BTMUA 
INTAKE

0.59 0.004 0.45 0.03 241.71 372 533 55.8 6.31

CBB-1 Fair 7 0.61 0.027 0.36 0.03 88 135 213 53.8 5.93

CBB-3 Poor 3.3 1.2 363 557 58.5 6.45

CBB-5 Fair 6.5

Note: Orange shading indicates notable change in one or more water quality parameters from upstream station(s).
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Table 3-13
Summary of Pollutants of Concern by Sub-Basin

Subbasin Subwatershed Name Pollutant of Concern Documentation Sources
Land Uses with Highest 

Loadings

Phosphorus TMDL Fertilizer, Manure
Agriculture,  Low Density 

Residential, 

Pathogens
TMDL (Fecal 

Coliform)
Manure, Wildlife

Agriculture,  Low Density 
Residential, 

Dissolved Oxygen 303d Wetlands Wetlands

Arsenic 303d
Natural, orchards 

(potentially)
DDT, DDD, DDE 303d Pesticides; Agricultural

Turbidity 303d (draft 2012) Urban Runoff
Lead 303d (draft 2012) Urban runoff, industrial 

Pathogens
TMDL (Fecal 

Coliform)

Urban runoff, pet waste, 
waterfowl, wildlife, sewer 

leaks and overflows
Medium Density Residential

Dissolved Oxygen 303d Upstream wetlands
Wetlands, Medium Density 

Residential

Temperature 303d
Impoundments, cleared 

buffer
Medium Density Residential

Arsenic 303d
Natural, orchards 

(potentially)
Medium Density Residential

Nitrogen, Conductivity, 
TDS

Other* Urban runoff Medium Density Residential

Turbidity 303d (draft 2012) Urban runoff

Pathogens
TMDL (Fecal 

Coliform)

Urban runoff, pet waste, 
waterfowl, wildlife, sewer 

leaks and overflows

Medium Density Residential 
Runoff

Biological 303d Unknown

 Conductivity Other*
Impervious Areas, Road 

Deicing Salt
Major Roadways I-195, Rte 9 

Runoff Volume Other* Urban runoff Urban Runoff

Pathogens
TMDL (Fecal 

Coliform)
Agriculture, Septics

Agriculture,  Low Density 
Residential, 

Phosphorus 303d Fertilizer, Manure, Septics
Agriculture,  Low Density 

Residential, 

TSS 303d Row crops and animal farms Agriculture

Arsenic 303d Naturally occurring Medium Density Residential

Mercury 303d Unknown Atmospheric?

Temperature 303d
Impoundments, cleared 

buffer
Arsenic 303d Naturally occurring

Lead 303d (draft 2012) Urban runoff

Pathogens TMDL Manure, Septics, Wildlife Medium Density Residential

Arsenic 303d Naturally occurring

Dissolved Oxygen 303d Upstream wetlands
Wetlands, Medium Density 

Residential
Lead 303d (draft 2012) Urban runoff

Pathogens TMDL
Urban runoff, pet waste, 

waterfowl, wildlife, sewer 
leaks and overflows

Medium Density Residential

Turbidity 303d (draft 2012) Urban runoff

Pathogens TMDL
Urban runoff, pet waste, 

waterfowl, wildlife, sewer 
leaks and overflows

Medium Density Residential

Conductivity, TDS Other*
Runoff Volume Other* Urban runoff

Stream and Lake Coliform 
Pathogens

TMDL
Urban runoff, pet waste, 

waterfowl, wildlife, sewer 
leaks and overflows

Medium Density Residential

Arsenic 303d Naturally occurring Urban
Runoff Volume Other* Urban runoff

Pathogens TMDL
Urban runoff, pet waste, 

waterfowl, wildlife, sewer 
leaks and overflows

Arsenic 303d Naturally occurring Urban
Mercury 303d

Runoff Volume Other* Urban runoff Urban
Lead 303d (draft 2012) Urban runoff

Floatables
Biological 303d

Enterococcus 303d
Arsenic 303d Naturally occurring

Runoff Volume Other* Urban runoff Urban

* Other pollutants of concern include Nitrogen, Phosphorus, and TSS to the Barnegat Bay; Conductivity, Nitrate, and TDS from monitoring results; and 
runoff volume impacting stream conditions from the visual assessment

NB3

NB4

NB1

NB2

NB5

SB1

SB2

SB3

SB4

CNFL1

SB5

Metedeconk R NB    (above I-
195)

Metedeconk R NB             (Rt 
9 to I-195)

Haystack Brook

Muddy Ford Brook

Metedeconk R SB 
(confluence to Rt 9)

Metedeconk R (Beaverdam 
Ck to confl)

Metedeconk R NB 
(confluence to Rt 9)

Metedeconk R SB     (above I-
195 exit 21 rd)

Metedeconk R SB 
(74d19m15s to I-195 X21)

Metedeconk R SB (Bennetts 
Pd to 74d19m15s)

Metedeconk R SB              (Rt 
9 to Bennetts Pond)



Table 4-1
Summary of TMDLs within the Metedeconk River Watershed

TMDL Total Coliform Phosphorus

Segment N. Branch S. Branch 
Lake 

Carasaljo 
Ocean County 

Park Lake 
 N. Branch (NB1) 

Standard 

NSSP: single 
sample 330 

cfu/100ml and 
mean 70 

cfu/100ml 

SWQS: 0.1 mg/l 

Percent 
Reduction 

90% 
(overall) 

90% 
(overall) 

99% 
(overall) 

96% (overall) 
87% (overall) 

89% (urban, ag, 
& marinas) 

49.8% (overall) 84.9% 
(urban and ag) 

Nitrogen Phosphorus TSS
NB1 5,358 1,067 158,844
NB2 25,199 4,339 446,157
NB3 12,093 2,083 217,045
NB4 5,858 1,091 144,841
NB5 21,258 3,567 341,680
SB1 1,979 398 62,894
SB2 4,730 861 103,529
SB3 11,072 1,981 222,902
SB4 17,953 3,040 299,261
SB5 12,220 2,025 187,754
CNFL1 21,116 3,496 318,951

Stream Fecal Lake Fecal Coliform 

SWQS: 10% of 
samples during 30 
day period not to 

exceed 400 cfu/100 
ml; nor average 200 

cfu/100 ml 

HD: single sample 235 
cfu/100ml 

HUC
Load Reduction (lb/yr)

Table 4-2
Estimated Load Reductions by HUC



Table 4-3
Watershed Management Strategies Pertinent to the Metedeconk River Watershed

Relative SAC 
Ranking Best Management Practice

Reduce Stormwater 
Peak Flow

Improve Infiltration 
(Volume Control)

Promote Water 
Conservation & Reuse

Reduce Nutrient 
Loads

Reduce 
Sediment 

Loads

Reduce Pathogen 
Loads

Improve 
Habitat

Potential for Public 
Involvement

General WQ Cost 
Effectiveness

1 Resource Conservation/Protection 3 3 2 3 3 3 3 2 2.3

2*
Urban Green Stormwater Infrastructure 

(UGSI)
3 3 1 3 3 3 2 3 1.7

3 Infiltration Basin 3 3 1 3 3 3 2 2 2.0
t4 Constructed Stormwater Wetland 3 2 1 3 3 2 3 2 3.0

t4 Constructed Stormwater Gravel Wetland 3 2 1 3 3 2 3 2 3.0

6 Upland Reforestation 3 3 0 3 3 3 3 2 1.3
7 Private Property BMPs 3 3 3 2 2 1 2 3 1.7
8 Bioretention Basin 3 2 0 3 3 3 2 2 2.7
9 Retrofit Existing Stormwater Basin 3 3 1 2 2 2 2 2 2.3

10 Vegetated Filter Strip 2 2 1 3 3 2 2 2 3.0
11 Agricultural BMPs 2 1 2 3 3 3 1 2 2.0
12 Removal of Impervious Surface 3 3 1 2 2 2 3 1 1.0
13 Buffer Restoration 2 2 0 2 3 2 3 3 1.0
14 Wet Pond 3 0 1 2 3 1 2 1 3.0
15 Improve/Repair Septic Systems 1 1 2 3 1 3 2 2 1.7
16 Grassed Swale 2 3 1 1 2 1 2 2 1.7
17 Sand Filter 2 2 1 3 3 2 1 1 1.7

18 Rainwater Harvesting (non-residential) 3 2 3 1 1 1 1 3 1.0

19 Stream Restoration 2 1 0 2 3 1 3 3 1.3
20 Extended Detention Basin 3 2 1 2 2 1 1 1 2.0

21
Source Control (pet waste, fertilizer, 

geese management))
0 0 1 3 1 3 2 2 2.0

22 Dry Well 2 3 1 1 1 1 1 2 2.0
23 Off-line Regional Treatment 3 1 0 2 3 1 2 2 1.0

24
Pervious Paving (porous asphalt, 

concrete)
2 3 1 1 1 1 1 3 1.0

25 Runoff Redirection 2 3 1 1 1 1 1 1 2.0
26 Green Roof (non-residential) 3 1 2 1 1 1 1 2 1.0
27 Improved Street Sweeping 1 1 0 2 2 2 1 1 2.0
28 Manufactured Devices 2 1 1 1 3 1 1 1 1.3

Notes:
1. Scoring: 3 (high), 2 (average), 1 (low), 0 (not applicable)
2. Stormwater bumpouts overall rank 2, but infiltration trenches and stormwater planters rank 6.



Table 5-1
Subbasin Priority

Sub-Basin
Priority Ranking 
Based on 303(d)

Rank Based on 
Impervious 

Cover

Rank Based 
on Urban 

Acres

Priority Ranking 
Based on Runoff 

Reduction
Average

Overall 
Priority 
Ranking

NB2 1 5 3 4 2.50 1
NB5 3 3 1 2 2.50 2
SB5 3 1 4 2.5 2.75 3
CFL1 6 2 5 3.5 4.75 4
NB4 3 8 8 8 5.50 5
NB1 2 10 10 10 6.00 6
NB3 7 6 6 6 6.50 7
SB4 10 4 2 3 6.50 8
SB2 7 9 9 9 8.00 9
SB3 10 7 7 7 8.50 10
SB1 7 11 11 11 9.00 11



Table 5-2
Prioritized Management Strategies by Subbasin

Watershed 
Priority

Subbasin 
Priority

Subbasin Location Priority Reason Source Conditions Land Use Type BMPs Potential Opportunity

1 All
Stream Fecal TMDL           
Total Fecal Coliform TMDL

Urban Runoff, OSDSs, Sewer leaks and 
overflows, wildlife (waterfowl)

All
Urban Runoff Management, Goose control 
programs, OSDS Management, Sanitary 
Sewer Inspection

1 All
Implement Education and 
Outreach Program

All

2 1 NB1
Multiple Row Crop 
Farms Along Ridge 

Creek

Phosphorus TMDL, turbidity 
impairment

Agriculture - Row Crops and Livestock
Agriculture, Low 
Density 
Residential

Agricultural; Fertilizer management

3 2 NB1
Fertilizer from Low 
Density Residential; 

Manure

Phosphorus TMDL, Stream 
Fecal TMDL, Total Fecal 
Coliform TMDL

Runoff from fertilizer and animal waste
Low Density 
Residential, 
Agriculture

Enforcement of Statewide Fertilizer Law; 
Geese management, Agricultural BMPs

4 1 SB4 Lake Carasajlo Lake Pathogens TMDL
Unbuffered Pond Shorelines - Geese 
populations

Residential
Buffer Restoration, Naturalized Shorelines; 
identify areas for installation of structural 
runoff controls

5 1 NB5
Ocean County Park 

Lake
Lake Pathogens TMDL

Unbuffered Pond Shorelines - Geese 
populations

Recreational Buffer Restoration, Naturalized Shorelines

6 1 NB2
Residential 

Subdivisions & 
Schools

Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Medium Density 
Residential

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

High Visibility 
Demonstration Project

7 2 NB5 Route 9 (Lakewood) Urban Runoff
Very large outfall (84") discharging 
directly to the North Branch

Residential, 
Commercial

Source control, Structural Outfall BMPs
Reduce water quality 
impact from significant 
source

8 1 CFL1 / SB5
Lakewood Industrial 

Park
Urban Runoff Loadings and 
Stream Degradation

Large Untreated Impervious Areas 
Directly Draining to River

Industrial
Stormwater Basins Retrofit, Structural 
Outfall BMPs

9 1 NB4 Horse Farms
Phosphorus Impairment, 
Stream Fecal TMDL, Total 
Fecal Coliform TMDL

Runoff contacting manure Agriculture Agricultural BMPs

10 1 NB3 Open Space Total Fecal Coliform TMDL
Unbuffered Pond Shorelines - Geese 
populations

Open Space Vegetative buffer for geese management

11 1 SB4, SB5
Lakewood Industrial 

Park
Urban Runoff Loadings and 
Stream Degradation

Large Untreated Impervious Areas 
Directly Draining to River

Industrial
Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

12 1 SB2
Few Agricultural 

Parcels
High Nutrient and TSS 
Loadings

Row crops Agricultural Agricultural BMPs

13 1 SB2 Jackson Mills Lake Nuisance Vegetation Prevalence of nuisance vegetation
Wetlands, Forest, 
Residential

Lake management strategies (continue 
winter lake level drawdown); Evaluate 
options for more comprehensive lake 
management.

14 1 SB3
Residential 

Subdivisions & 
Schools

Urban Runoff
Mostly untreated runoff directly 
connected to stream

Low, Medium, 
and High Density 
Residential

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

15 1 SB3 Lake Enno
Nuisance Vegetation, Stream 
Fecal TMDL, Total Fecal 
Coliform TMDL

Prevalence of nuisance vegetation
Wetlands, Forest, 
Residential

Lake management strategies (continue 
winter lake level drawdown); Evaluate 
options for more comprehensive lake 
management.

16 1 SB1
Agricultural Tract - 
Ely Harmony Road

High Nutrient and TSS 
Loadings

Row crops Agricultural Agricultural BMPs and Buffer Restoration



Table 5-2
Prioritized Management Strategies by Subbasin

Watershed 
Priority

Subbasin 
Priority

Subbasin Location Priority Reason Source Conditions Land Use Type BMPs Potential Opportunity

17 2 NB2 Agricultural Parcels Nutrient and TSS Loadings Various Agricultural Agricultural BMPs

18 2 SB5
Downtown 
Lakewood

Loading Hot Spot Commercial Structural BMPs Built in to Infrastructure

19 2 CFL1 Brick Plaza Loading Hot Spot
Extensive Continuous Untreated 
Impervious Area Directly Draining to 
River

Commercial
Structural BMPs Built into Infrastructure; 
Install educational signage at Cedar Bridge 
Branch crossings

High Visibility 
Demonstration Project

20 2 NB4 Agricultural Parcels

Phosphorus and TSS 
Impairment, Stream Fecal 
TMDL, Total Fecal Coliform 
TMDL

Agriculture - Row Crops and Livestock, 
Moderate Soil Erosion Potential

Agricultural, 
Residential

Agricultural BMPs, Streambank and Soil 
Stabilization

21 2 NB3
Residential 

Subdivisions & 
Schools

Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Medium Density 
Residential

Upgrade Existing Stormwater Basins, 
Structural Outfall BMPs, Source Control

22 2 SB4
Lakewood Country 

Club
Coliform, Temperature Open Pond Shorelines Recreational Buffer Restoration, Naturalized Shorelines

Upgrade Existing SW 
Basins to Extended 
Detention

23 2 SB2
Metedeconk 
National Golf 

Course
Coliform, Temperature

Unbuffered Pond Shorelines - Geese 
populations

Recreational Buffer Restoration, Naturalized Shorelines

24 2 SB3
Few Agricultural 

Parcels
High Nutrient and TSS 
Loadings

Row crops Agricultural Agricultural BMPs
Upgrade Existing SW 
Basins to Extended 
Detention

25 2 SB1 Interstate I-195 Conductivity, Metals Untreated runoff Transportation Urban Runoff BMPs

26 3 NB2
Commercial 

Corridor Route 9
Urban Runoff

Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Commercial
Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

High Visibility 
Demonstration Project

27 3 NB5
Woodlake Country 

Club
Temperature Impairment, 
Coliform

Unbuffered Pond Shorelines - Geese 
populations

Recreational Buffer Restoration, Naturalized Shorelines
Upgrade Existing SW 
Basins to Extended 
Detention

28 3 SB5
Residential 

Subdivisions & 
Schools

Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Medium Density 
Residential

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

29 3 CFL1
Residential 

Subdivisions & 
Schools

Stream Degradation
Relatively few existing stormwater 
basins

Medium and High 
Density 
Residential 
Development

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

High Visibility 
Demonstration Project

30 3 NB4
Residential 

Subdivisions & 
Schools

Urban Runoff
Existing stormwater basins may not be 
providing highest level of treatment

Medium Density 
Residential

Upgrade Existing Stormwater Basins, 
Source Control

31 3 NB1
Utility Easements, 

Agricultural Parcels
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Agriculture, 
Residential

Buffer Restoration

32 3 NB3 Commercial Area Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Medium Density 
Residential

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

33 3 SB4
Lakewood Country 

Club
Nutrient Loadings Fertilizer Application for Turf Recreational Fertilizer Management

Upgrade Existing SW 
Basins to Extended 
Detention



Table 5-2
Prioritized Management Strategies by Subbasin

Watershed 
Priority

Subbasin 
Priority

Subbasin Location Priority Reason Source Conditions Land Use Type BMPs Potential Opportunity

34 3 SB2
Metedeconk 
National Golf 

Course
Nutrient Loadings Fertilizer Application for Turf Recreational Fertilizer Management

Upgrade Existing SW 
Basins to Extended 
Detention

35 4 NB2 Aldrich Lake
TSS Loadings, Stream Fecal 
TMDL, Total Fecal Coliform 
TMDL, Nuisance Vegetation

Excessive TSS Loading, Geese 
populations, nuisance vegetation

Residential
Dredging, Geese management, lake 
management strategies

36 4 NB5 Agricultural Tract
High Nutrient and TSS 
Loadings

Row crops Agricultural Agricultural BMPs

37 4 SB5 Lake Shenandoah
Nuisance Vegetation, Total 
Fecal Coliform TMDL

Excessive nuisance vegetation, geese 
population

Recreational
Lake management strategies, Buffer 
Restoration

38 4 NB4 Tributaries Water quality
Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

39 4 NB3 0
TSS Loadings, Stream Fecal 
TMDL, Total Fecal Coliform 
TMDL

TSS build-up; Geese Residential
Dredging, Geese management, lake 
management strategies

40 4 SB4
Residential 

Subdivisions & 
Schools

Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Residential
Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

41 4 SB2
Residential 
Subdivision

Urban Runoff
Existing stormwater basins, where 
existing, may not be providing highest 
level of treatment

Medium Density 
Residential

Stormwater Basins Retrofit, Structural 
Outfall BMPs, Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

42 4 SB3
South Branch & 

Tributaries
Conservation Large parcels identified by TPL Wetlands Land Acquisition

43 4 SB3
South Branch & 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

44 5 NB2 Interstate I-195 Transportation Runoff
Decicing salt and vehicle related 
pollutants

Transporation Urban Runoff BMPs
High Visibility 
Demonstration Project

45 5 NB5
Woodlake Country 

Club
Nutrient Loadings Fertilizer Application for Turf Recreational Fertilizer Management

46 5 SB5
South Branch & 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

47 5 NB3 Tributaries Water quality
Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

48 5 SB4
South Branch & 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

49 5 SB2
South Branch & 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

50 6 NB2
North Branch and 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration

51 6 NB5 0 Urban Runoff
Existing stormwater basins may not be 
providing highest level of treatment

Medium Density 
Residential

Upgrade Existing Stormwater Basins, 
Source Control

Upgrade Existing SW 
Basins to Extended 
Detention

52 7 NB5
Garden State 

Parkway
Transportation Runoff

Decicing Salt and vehicle related 
pollutants

Transportation Urban Runoff BMPs

53 8 NB5
North Branch and 

Tributaries
Water quality

Various areas identified as restoration 
priorities by UMASS

Wetlands, 
Residential

Buffer Restoration



Table 5-3
Potential Projects at Prioritized Stream Visual Assessments and Other Sites Identified by Stakeholders

Project Site Potential Strategies Rank HUC

TR23-1
• Potential BMPs to manage parking lot itself, prevent erosion at parking lot edge leading to buffer area.
• BMP at end of Woodlane Road
• Source control within neighborhood

1 NB2

GR2

• Potential vegetated bumpout in front of fire hydrant where parking is restricted anyway.  May require moving hydrant into 
bumpout depending on Fire Department’s preferences.
• Space available directly at outfall behind chain link fence for bioretention and nicely visible.
• Decentralized stormwater management practices (SMPs) throughout catchment neighborhood for source control.

1 NB5

GR4 Possible basin retrofit. 1 NB5

NF14
• Some space directly upstream of large outfall could provide potential offline storage opportunity but likely would require 
extensive excavation/removal which can be costly.

1 NB5

SE-P

• Upstream side of bridge/culvert has space for potential offline storage/improvements.
• Downstream side of bridge/culvert has some space for roadside bioretention upgrade of inlet that drops directly into culvert, 
leaving that inlet to handle bypass flow.  Also, space directly next to inlet that drops into culvert could be used for bioretention as 
well.
• Extensive sand eroding from surrounding properties.  Stabilizing these areas is imperative to reduce sediment loads. 
• Extensive traffic and nearby school (Bais Rivka) provide high visibility site. Also, students of Bais Rivka could be potential 
partners/stewards of site.  May be worth knowing if any transportation improvements (desperately needed) would impact this 
area and SMPs could piggy back on those improvements at future date.

1 SB5

CBB-3
• Good opportunity to break up large area of impervious cover and provide education and outreach.                                                                                                                                  
• Possible opportunity for some channel improvements within the somewhat natural channel that runs through parking lot.

1 CFL1

SHB2 Possible basin retrofit. 1 NB4

GH1

• Possible retrofit on fire department property.                                                                                                                                                                                                                                          
• Identified as a restoration priority parcel byt the Trust for Public Land.                        
• Meadow establishment on fire department property to curb geese/fecal
• Enhancements to what already appears to be linear bioretention system along roadway.

1 NB3

SPC1

• Seemingly shallow groundwater conditions (reported by school administrator and apparent baseflow in channel when not 
raining).
• High groundwater conditions could limit infiltration potential of site bioretention, but site topography could accommodate 
underdrains directed to channel.
• Many exposed roof downspouts provide opportunity for above ground SMPs (i.e. downspout flow-through planters, rain 
barrels, cisterns) which could also be posed as rainwater harvesting opportunity.
• In channel restoration (grading, planting, stabilization) directly in the channel on school property is an option.
• Significant algae growth in short section of channel on school property could be mitigated.
• Staff parking on grass is problematic and causes erosion.  School administrator says it’s a problem.  Grass pavers or pervious 
pavers may be an option for stabilizing, increasing parking, but not increasing impervious cover.

1 NB3

SG

• Possible basin retrofit of existing wet pond on northeast side of bridge.
• Two direct discharge pipes into open area on southeast side of bridge are very accessible and could be rerouted through 
treatment SMPs in park area.  Consider developing site as “stormwater park” with high visibility from roadway looking down to 
site.  Site topography also could allow an attractive cascading pool affect.

1 SB4

TR12-1 Possible basin retrofit. 1 SB3

TR4-1 and surrounding area Lakewood industrial park; basin retrofits and runoff control 1 SB5
Jackson Mills Lake (Jackson Twp) Lake restoration/dredging 2 SB2
Lake Enno (Jackson Twp) Lake restoration/dredging 2 SB3
Woodland Park (Jackson Twp) New BMP 2 NB2
Claridge Dr and Ashford Rd (Jackson Twp) New BMP/basin where Jackson Twp added stabilization 2 NB2
Cook & Hyson Rds (Jackson Twp) basin retrofits 2 SB3
Weston Ct outfall (Jackson Twp) New BMP/basin 2 NB2
Brookwood Pkwy outfall (Jackson Twp) New BMP/basin (various outfalls in cul-de-sac; stream restoration at Alaska Ave) 2 NB2
Sherrybrooke Dr basin (Howell Twp) basin retrofits 2 NB2
Concord Circle outfall (Howell Twp) New BMP 2 NB2
Oak Street Core (Lakewood Twp) New regional stormwater BMP to handle growth area 2 CFL1

James & Prospect Streets Industrial Park (Lakewood Twp) Stormwater BMPs for redevelopment 2 SB4

MLK Blvd & Pine St. (Lakewood Twp) Stormwater management system improvements/BMPs 2 SB5
County Line Rd, Aboretum Pkwy & Tanglewood Dr 
(Lakewood Twp)

Stormwater management system improvements/BMPs 2 NB2

Albert Avenue (Lakewood Twp) Stormwater management system improvements/BMPs 2 CFL1
S. Lake Drive (along Lake Carasaljo) (Lakewood Twp) Stormwater management system improvements/BMPs 2 SB4

Coventry Square Condominium Assoc. (Lakewood Twp) Stormwater BMPs and river corridor protection/restoration 2 NB5

Lakewood Gardens Section 2 Outfall System (Brick Twp) Stormwater management system improvements/BMPs 2 CFL1

Hampshire Hills (Jackson Twp) basin retrofits 3 SB3
Darien Rd outfall (Howell Twp) New BMP/basin 3 NB3
Forge Pond Development (Brick Twp) Stormwater management system improvements/BMPs 3 CFL1
Winding Ways (Jackson Twp) basin retrofits 4 SB4
60 Acres development (Jackson Twp) basin retrofits 4 SB4
Meadowood Rd basin (Jackson Twp) basin retrofits 4 SB3
Sun Hollow Rd detention basin (Howell Twp) basin retrofits 4 NB3
Candlewood development (Howell Twp) New BMPs (numerous outfalls, currently unmapped) 4 NB3
Lakewood Airport/Church & Dwight storm basin 
(Lakewood Twp)

Basin relocation/improvement 4 CFL1

14th Street (Lakewood Twp) Stormwater management system improvements/BMPs 4 NB2
Cedar Bridge Manor (Brick Twp) Stormwater management system improvements/BMPs 4 CFL1
Four Seasons at Metedeconk Lakes (Jackson Twp) retention basin/landscape maintenance 5 SB2
Hedgewood Rd detention basin (Howell Twp) basin retrofits 5 NB3
Brent Drive detention basin (Howell Twp) basin retrofits 5 NB3

Mount Rainier Dr. Basin (Ramtown; Block 42.06 Lot 17) Basin retrofit. Identified by Howell Township as candidate for constructed gravel wetland. 5 NB4



Table 5-3
Potential Projects at Prioritized Stream Visual Assessments and Other Sites Identified by Stakeholders

Project Site Potential Strategies Rank HUC
W Shenendoah Dr. Basin (Ramtown; Block 42.06 Lot 
79.68)

Basin retrofit. Identified by Howell Township as candidate for constructed gravel wetland. 5 NB4

Iroquois Trail Pond (Jackson Twp) 5 SB4
Brewers Bridge Road @ South Branch (Jackson Twp) County and municipal outfalls 5 SB4

Stormwater BMPs at Georgian Court University Stormwater BMPs, turf maintenance, runoff reduction, others 5 SB4

Estuarine areas Source control BMPs (GSI, decentralized SMPs); land acquisition and conservation 7 CFL1

Jackson Twp/Block: 52 Lot 1 SWMPT Site - Retrofit Basin (Crawford Rodriguez Elementary School) 8 NB2

Lakewood Twp/Block: 172 Lot 6&13 SWMPT Site - Retrofit Basin; Improve soil health to promote infiltration (W P Homeowners Association) 8 NB5

Brick Twp/Block: 1210 Lot 18 SWMPT Site - Retrofit Basin (Sovereign Bank) 8 NB5

Lakewood Twp/Block: 189.17 Lot 133 SWMPT Site - Retrofit Basin (Woodlake Greens) 8 NB5

Lakewood Twp/Block: 1051 Lot: 29 SWMPT Site - Retrofit Basin; Improve soil health to promote infiltration 8 SB5

Lakewood Twp/Block: 1603 Lot 2.01 SWMPT Site - Retrofit Basin 8 SB5

Lakewood Twp/Block: 1160 Lot: 246 SWMPT Site - Retrofit Basin; Lakewood Airport runway improvements and taxiway relocation 8 CFL1

Lakewood Twp/Block: 1600 Lot: 5 SWMPT Site - Retrofit Basin 8 CFL1

Lakewood Twp/Block: 345 Lot 9 SWMPT Site - Retrofit Basin on James Street; Improve soil health to promote infiltration (W P Homeowners Association) 8 SB4

Jackson Twp/Block: 75.01 Lot 1.04 SWMPT Site - Retrofit Basin in Bennetts Mills Plaza. 8 SB4

Jackson Twp/Block: 128.01 Lot 29 SWMPT Site - Retrofit Basin (Laurel Woods) 8 SB3

Jackson Twp/Block: 109.01 Lot: 53.08 SWMPT Site - Retrofit Basin (Albert Lee Subdivision) 8 SB3

Jackson Twp/Block: 135.11 Lot 32 SWMPT Site - Retrofit Basin (Hampshire Hills) 8 SB3

TR21-2
Reach runs through residential area with no stormwater BMPs, site could be a part of a restoration plan for CP-3 and Lake 
Carasaljo

9 SB4

CP-3
Reach is a possible site for streambank restoration to address erosion and restore riparian area, high stormwater flows or flow 
from the lake seems to be an issue, also could also be a candidate for on-site stormwater management such as rain gardens

10 SB4

TUR2
Headwater stream, BMPs may be appropriate to address runoff from residential areas and commercial parking lots. May be 
opportunity for restoration of riparian buffer area and/or streambank.

11 NB1

SH-3
Possible restoration and demonstration site to restore riparian buffer along the reach, opportunity for education and outreach. 
BMP for parking lot stormwater runoff. Lake management measures and waterfowl control would likely be beneficial. 12 NB5

HS6 Possible retrofits to upstream detention basins or on-site stormwater management on residential lots, e.g. rain gardens. 13 NB3

SH-1
BMP to address parking lot runoff, could be part of a restoration project for CB1. Stormwater inlet should be flushed and 
maintained as well as upgraded to strain floatables.

14 NB5

TKL1 Reach may be a candidate for buffer restoration or agricultural BMPs in the adjacent areas 15 NB4
NK Turbid water appearance may suggest NPS from agriculture, possible site for agriculture BMPs 16 NB2
NQ Restoration of shoreline buffer around pond may deter waterfowl and filter nutrients from stormwater runoff. 17 NB1
TR13-1 18 SB3
TR13-2 18 SB3
TR13-3 18 SB3
TR13-5 18 SB3
TR14-1 18 SB3
TR15-1 18 SB4
MF3 Reach is adjacent to a horse farm, possible site for agricultural BMP. Potential to improve the riparian area. 19 NB4

CB5
The drainage area of this reach is a possible source of nonsource point pollution, reduction of stormwater volumes onsite or a 
BMP at the beginning of reach. Possible riparian buffer restoration.

20 NB5

TM-8 Possible retrofit of detention basin and BMPs to treat and control runoff from the shopping center 21 NB2

NF
Restoration would need to address runoff from Rt 9 and businesses along Rt 9 such as parking lot BMPs. Potential for restoration 
of riparian area (lawn and unused parking lot area).

22 NB2

PB2
Possible BMP for the parking lot runoff at Echo Lake. Echo Lake shoreline restoration/management and waterfowl control would 
likely be beneficial.

23 NB3

SK
Jackson Mills Lake (immediately upstream) would benefit from lake management measures to address nuisance vegetation 
problems, etc.

24 SB2

CB1
BMP to address parking lot runoff and/or streambank restoration project, upstream detention basin near Joe Parker Rd may also 
be a possible retrofit to reduce flows. BMP for upstream nursery and expansion of riparian buffer upstream.

25 NB5

SC
May be opportunity for smaller BMPs at the western entrance to Lake Shenandoah County Park. Would provide a good 
opportunity for public education.

26 SB5

CBB-1
The drainage area of this reach is a source of nonsource point pollution and high flows of stormwater runoff, restoration of this 
site would be in partner with upstream stormwater controls and streambank restoration at site CBB-1. Possible opportunity for 
basin retrofit and improvements in housekeeping and stormwater infrastructure maintenance at adjacent shopping center(s).

27 CFL1

TR12-2
Since this is a headwater stream, detention basin retrofits could be considered, large residential lots to east of reach suggest this 
area was more recently developed. Sampling data at TR12-1 indicates high conductivity. This may be a priority reach for 
restoration since historical data is available.

28 SB3

DB-1
Agricultural BMPs may be beneficial at the herb farm adjacent to the reach. May also be an opportunity to improve riparian 
buffers.

29 NB3

SI Lake Eno (immediately upstream) would benefit from lake management measures to address nuisance vegetation problems, etc. 30 SB4

SD Baseball complex may be a site for BMPs, commercial area could be a source of NPS and possible sites for stormwater retrofits 31 SB5

CVS-1
Possible BMP demonstration site to address runoff from apartment complex. Possibility of reestablishing some riparian buffer 
area; dumping occurring along reach – fencing would be beneficial.

32 NB5

SA May be a good place for BMPs or other stormwater treatment facilities since site is upstream from the BTMUA intake 33 SB5
NA BMP at the Garden State Parkway median just upstream of the reach. 34 NB5

All Sites
Retrofit catch basins - adding inlet plates (e.g. Campbell-ERS “Grate Plate”) to open throat portions of inlets to help reduce trash 
deposition either within the catchment of the site or directly at the site (minimum) depending on further review of each site’s 
catchment.  

Each of these sites has detention basins in the vicinity that may be good candidates for retrofit. Basin TR15-1 has lowest SVA 
score and is classified as "Poor"
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Figure 2-5 Reported discharge from the South Branch (USGS 01408151) and North Branch (USGS 

01408120). 
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Agriculture Forest Commercial Industrial Mixed 
Urban

High 
Residential

Medium 
Residential

Low 
Residential

Trans/Comm
/Utility Urban Open Water Wetlands Grand 

Total
Brick Township 24% 0.00 453.92 492.42 11.25 157.50 472.37 1,204.87 57.35 175.01 210.06 1,222.97 668.05 5,125.77
Freehold Township 2% 315.17 2,024.54 7.83 1.98 25.43 0.00 0.66 581.48 47.83 62.64 20.16 3,600.03 6,687.74
Howell Township 14% 814.72 2,525.13 490.50 107.81 271.12 153.97 2,834.67 1,634.88 297.61 382.43 66.66 3,545.27 13,124.77
Jackson Township 12% 404.29 3,625.38 274.36 92.36 256.56 331.23 1,773.17 2,499.23 288.64 654.95 100.91 3,443.23 13,744.30
Lakewood Township 22% 135.61 2,636.77 688.00 593.64 495.66 660.43 2,129.37 776.69 363.43 889.92 214.00 1,524.59 11,108.13
Millstone Township 10% 10.46 44.24 5.44 3.55 1.91 0.00 1.22 34.21 4.32 0.00 1.76 3.41 110.52
Wall Township 7% 15.33 143.23 0.00 0.00 0.00 0.00 21.46 26.96 0.93 10.06 0.00 0.00 217.98
Grand Total 15% 1,695.58 11,453.21 1,958.55 810.58 1,208.17 1,618.00 7,965.42 5,610.80 1,177.76 2,210.07 1,626.47 12,784.59 50,119.20

AcresPercent 
ImperviousMunicipality

source: NJDEP
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HUC14 Impervious Acres % Impervious
NB1 212 4%
NB2 1295 19%
NB3 557 14%
NB4 211 7%
NB5 1091 22%

14%
SB1 88 3%
SB2 234 7%
SB3 628 13%
SB4 970 19%
SB5 809 26%

14%
CNFL1 1340 23%

15%Grand Total

Sub Total Metedeconk River SB

Sub Total Metedeconk River NB

Township Impervious Acres % Impervious
Brick Township 1,242 24%
Freehold Township 118 2%
Howell Township 1,874 14%
Jackson Township 1,714 12%
Lakewood Township 2,460 22%
Millstone Township 11 10%
Wall Township 16 7%

Grand Total 7,435 15%

Metedeconk River Watershed
Protection Plan

Impervious Cover
(from 2007 LULC data)

Figure 2-7a

Monmouth County

Ocean County
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SSA that Utilize Septic Systems

Figure 2-8

¹
Municipality County Acres in 

Watershed
Acres Served 
in Watershed

% of Municipality in 
Watershed Served by 

Sewer
Brick Township Ocean 5,125.75             3,593.32        70%
Freehold Township Monmouth 6,687.72             65.23             1%
Howell Township Monmouth 13,124.71           6,611.31        50%
Jackson Township Ocean 13,744.30           9,411.37        68%
Lakewood Township Ocean 11,108.12           10,200.82      92%
Millstone Township Monmouth 110.52                -                 0%
Wall Township Monmouth 217.97                109.37           50%

50,119.09           29,991.43      60%Total watershed Area (acres)

* Source:
Showing for Ocean County sewer service area
is NJ statewide sewer service area (version 201006)
Showing for Monmouth County sewer service area
is delineation based on draft Monmouth County
Wastewater Management Plan (WMP) for
public meeting (v1.0) NJDEP submission date: May 3, 2010
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Preserved

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Freehold 0.00 0.00 2,180.31 2,041.21 0.00 0.00 4,221.53
Howell 203.31 0.00 27.76 744.11 0.00 0.00 975.18
Jackson 0.00 0.00 29.45 151.27 0.00 0.00 180.72

Township Acres within Zoning Category
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Preserved

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Freehold 0.00 0.00 1,125.53 581.17 0.00 0.00 1,706.70
Jackson 3.66 538.65 682.08 145.64 4.39 0.00 1,374.42

Township Acres within Zoning Category
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Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Preserved

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Freehold 0.00 0.00 1.06 116.81 0.00 0.00 117.87
Howell 442.49 0.00 15.86 3,643.35 0.00 0.00 4,101.70
Jackson 41.25 0.00 21.38 1,827.90 62.47 0.00 1,953.00
Lakewood 50.31 0.00 0.00 326.59 39.59 0.00 416.48

Township Acres within Zoning Category
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Preserved

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Freehold 0.00 0.00 472.45 329.46 0.00 0.00 801.92
Jackson 382.48 92.61 39.24 2,073.98 6.94 0.00 2,595.24

Township Acres within Zoning Category



Haystack Brook

§̈¦195

£¤9

NB3NB2

NB4

NB5 NB5
SB4

0 2,000 4,0001,000
Feet

¹

Metedeconk River Watershed
Protection Plan

Zoning within NB3

Legend
HUC14 Boundary

Municipal Boundary

Interstate Freeway
Toll Road
State Highway
Local Road

River

Estuary, Reservoir, Lake

file
: \\

ed
ns

vr0
1\g

is\
Me

ted
ec

on
k..

.\Z
on

ing
_N

B3
.m

xd Figure 2-9e

Preserved

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Howell 307.99 0.00 27.75 3,580.33 0.00 0.00 3,916.07
Township Acres within Zoning Category
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Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Jackson 559.41 53.02 0.00 3,812.95 19.21 0.00 4,444.59
Township Acres within Zoning Category
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Preserved

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Howell 312.73 0.00 93.93 2,501.33 0.00 0.00 2,907.99
Township Acres within Zoning Category
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Figure 2-9h

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Jackson 143.90 0.00 0.00 1,726.42 27.34 0.00 1,897.66
Lakewood 17.84 258.58 162.58 1,869.41 234.07 0.00 2,542.48

Township Acres within Zoning Category
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Preserved

Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
Tidelands

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Brick 18.39 0.00 51.23 545.11 0.00 0.00 614.73
Howell 234.93 0.00 2.44 948.07 0.00 0.00 1,185.44
Lakewood 208.78 8.51 454.12 1,998.52 0.00 0.00 2,669.94

Township Acres within Zoning Category
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Preserved

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
Tidelands

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Brick 0.91 0.00 19.50 1.86 0.00 0.00 22.27
Lakewood 463.10 885.00 429.95 892.42 10.39 0.00 2,680.85

Township Acres within Zoning Category
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Preserved

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
Tidelands

Business/Office Industrial/Research Preserved Residential Recreation/Open Space Tidelands Total
Brick 762.36 0.00 237.12 1,848.88 0.00 0.13 2,848.50
Lakewood 86.67 959.02 7.66 238.27 0.00 0.00 1,291.62

Acres within Zoning CategoryTownship
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Figure 2-10a

Preserved

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Residential Total
Agriculture 0.00 0.00 119.72 119.72
Barren Lands 0.00 0.00 21.19 21.19
Forest 0.00 0.00 422.01 422.01
Recreation 0.00 0.00 0.00 0.00

562.92
Agriculture 0.00 0.00 108.35 108.35
Barren Lands 0.65 0.00 0.76 1.41
Forest 48.19 0.00 103.82 152.02
Recreation 3.03 0.00 0.84 3.87

265.64
Agriculture 0.00 0.00 30.84 30.84
Barren Lands 0.00 0.00 0.00 0.00
Forest 0.00 0.00 32.34 32.34
Recreation 0.00 0.00 0.00 0.00

63.17

Jackson

Total

Township 2007 LULC Acres within Developable Zoning Category

Freehold

Total

Howell

Total
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Figure 2-10b

Legend

Preserved

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Residential Total
Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 12.75 0.00 12.75
Forest 0.00 141.79 58.22 200.01
Recreation 0.00 0.00 0.00 0.00

212.76

Township 2007 LULC Acres within Developable Zoning Category

Jackson

Total
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Figure 2-10c

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Freehold Zoning Designation
PAC (Planned Adult Community)
R-40 (Res; 40K sq. ft)
R-80 (Res; 80K sq. ft)
R-E (Rural Env; 10 acres)
R-R (Rural Res; 5 acres)

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Residential Total
Agriculture 0.55 0.00 167.89 168.44
Barren Lands 1.06 0.00 13.91 14.97
Forest 34.47 0.00 492.76 527.23
Recreation 0.16 0.00 18.12 18.29

728.93
Agriculture 0.00 0.00 44.30 44.31
Barren Lands 11.00 0.00 3.10 14.10
Forest 13.18 0.00 313.72 326.90
Recreation 0.00 0.00 14.13 14.13

399.43
Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 0.00 0.00 0.00
Forest 1.36 0.00 59.18 60.54
Recreation 0.00 0.00 0.39 0.39

60.93

Lakewood

Total

Township 2007 LULC Acres within Developable Zoning Category

Howell

Total

Jackson

Total
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Figure 2-10d

Preserved

Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Residential Total
Agriculture 44.64 0.00 9.61 54.25
Barren Lands 0.78 3.54 107.74 112.06
Forest 128.11 25.01 477.18 630.31
Recreation 0.00 0.00 96.81 96.81

893.44

Township 2007 LULC Acres within Developable Zoning Category

Jackson

Total
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Figure 2-10e

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Business/Office Industrial/Research Residential Total
Agriculture 0.46 0.00 141.90 142.35
Barren Lands 0.00 0.00 5.58 5.58
Forest 68.05 0.00 422.65 490.70
Recreation 0.07 0.00 30.87 30.94

669.57

Township 2007 LULC Acres within Developable Zoning Category

Howell

Total
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Figure 2-10f

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Business/Office Industrial/Research Residential Total
Agriculture 33.19 0.00 76.07 109.26
Barren Lands 14.53 0.00 63.86 78.39
Forest 62.66 26.14 734.74 823.53
Recreation 0.00 0.00 8.87 8.87

1,020.05

Township 2007 LULC Acres within Developable Zoning Category

Jackson

Total
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Figure 2-10g

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Business/Office Industrial/Research Residential Total
Agriculture 3.05 0.00 248.17 251.22
Barren Lands 0.60 0.00 72.08 72.68
Forest 16.52 0.00 519.18 535.70
Recreation 0.00 0.00 47.70 47.70

907.30

Township 2007 LULC Acres within Developable Zoning Category

Howell

Total
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Figure 2-10h

Jackson Zoning Designation
HC (Highway Commercial)
LM (Light Manufacturing)
MF (Residential - Multi-Family)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMUD (Planned Mixed Use Development)
PMURD (Planned Mixed Res. Development)
PRC (Planned Retirement Community)
R-1 (Residential; 1 acre zoning)
R-15 (Residential; 15-18K sq ft)
R-2 (Residential; 2 acre zoning)
R-20 (Residential; 20-22K sq ft)
R-3 (Residential; 3 acre zoning)
R-5 (Residential; 5 acre zoning) 
R-9 (Residential; 9-10.5K sq ft)
ROS (Recreation Open Space)

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Business/Office Industrial/Research Residential Total
Agriculture 0.00 0.00 10.01 10.01
Barren Lands 0.00 0.00 0.42 0.42
Forest 27.11 0.00 451.28 478.40
Recreation 1.18 0.00 30.72 31.91

520.73
Agriculture 0.00 0.80 25.11 25.91
Barren Lands 0.00 2.49 25.97 28.45
Forest 3.80 66.53 286.95 357.28
Recreation 0.00 0.00 23.57 23.57

435.22

Township 2007 LULC Acres within Developable Zoning Category

Jackson

Total

Lakewood

Total
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Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
Tidelands

Howell Zoning Designation
ARE-1 (Res; 1 acre zoning)
ARE-2 (Res; 2 acre zoning)
ARE-3 (Res; 3 acre zoining)
ARE-6 (Res; 6 acre zoning)
ARE-C (Protection Zone)
ARE-NRW (Protection Zone)
HC (Commercial Highway)
HD-1 (Highway Development)
MHP (Mobile Home Park)
NC (Neighborhood Commercial)
PMU (Planned Mixed Use)
R-2 (Res; 1/2 acre zoning)
R-3 (Res; 1/3 acre zoning)
R-4 (Res; 1/4 acre zoning)
R-5 (High Density Residential)
R-50 (High Density Residential)
R-6 (High Density Residential)
RAC (Residential Adult Community)
SED (Special Economic Development)
Site 4, 5, 8 & 9

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Business/Office Industrial/Research Residential Total
Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 0.00 0.01 0.01
Forest 2.21 0.00 61.80 64.02
Recreation 0.03 0.00 18.18 18.21

82.23
Agriculture 0.00 0.00 17.93 17.93
Barren Lands 3.77 0.00 3.46 7.23
Forest 85.73 0.00 117.27 203.00
Recreation 0.00 0.00 3.94 3.94

232.10
Agriculture 0.05 0.00 58.78 58.82
Barren Lands 4.30 0.63 24.50 29.43
Forest 10.92 0.24 229.93 241.08
Recreation 0.00 0.00 101.67 101.67

431.00

Lakewood

Total

Township 2007 LULC Acres within Developable Zoning Category

Brick

Total

Howell

Total
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Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
Tidelands

Business/Office Industrial/Research Residential Total
Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 0.00 0.29 0.29
Forest 0.39 0.00 0.23 0.62
Recreation 0.00 0.00 0.00 0.00

0.91
Agriculture 0.00 0.00 1.54 1.54
Barren Lands 6.36 21.24 4.02 31.62
Forest 82.34 201.38 196.20 479.92
Recreation 2.32 1.28 35.15 38.75

551.82

Lakewood

Total

Township 2007 LULC Acres within Developable Zoning Category

Brick

Total
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Figure 2-10k

Lakewood Zoning Designation
A1 (Agricultural; 2 acre)
B1-B6 (Business)
CLP, CLPL (Crystal Lake Preserve)
DA-1 (Clearbridge Redevelopment Area)
H6, H7 (Highway Development)
LP (Industrial Park Limited Prof)
M1, M2 (Industrial)
OS (Open Space)
OT (Office Transitional)
PH1 (Public Housing)
PS (Industrial Park Prof Serv)
R-OP (Residential Office Park)
R10 (Residential; 10K sq ft)
R12 (Residential; 12K sq ft)
R15, R15C (Residential; 15K sq ft)
R20, R20C (Residential; 20K sq ft)
R3
R40, R40C (Residential; 40K sq ft)
R7.5 (Residential; 7500 sq ft)
RLM (Multi-Family Limited Res.)
RM (Multi-Family Residential)
ROP (Residential Office Park)

Brick Zoning Designation
AH-1, AH-3 (Affordable Housing Multifamily)
B-1 - B-4 (Business)
H-S (Hospital Support)
OP, O-P-T (Office Prof. Transitional Zone)
PMRRC (Planned Multi-Family Res Ret)
R-R-2, R-R-3 (Rural Res Adult Comm)
R-M (Multi-Family Res)
R-10 (Res; 10K sq ft)
R-15 (Res; 15K sq ft)
R-20 (Res; 20K sq ft)
R-5 (Res; 5K sq ft)
R-7.5 (Res; 7500 sq ft)
R-R-1 (Rural Res)
TidelandsBusiness/Office Industrial/Research Residential Total

Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 0.00 3.58 3.58
Forest 117.30 0.00 108.46 225.75
Recreation 20.45 0.00 80.45 100.90

330.23
Agriculture 0.00 0.00 0.00 0.00
Barren Lands 0.00 54.56 9.55 64.11
Forest 20.26 349.20 124.37 493.83
Recreation 0.00 0.00 0.00 0.00

557.94

Lakewood

Total

Total

Township Acres within Developable Zoning Category2007 LULC

Brick
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Figure 2-12 Monthly Groundwater Withdrawals from Community Supply Wells within the Kirkwood 

Cohansey Aquifer. White line shows total MGD withdrawn (right y-axis). Other values are millions of 

gallons pumped (left axis). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-13 Monthly Surface Water Withdrawals from the Metedecok River: 2003-2009. 
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Figure 3-4 Nitrogen Loading Sources  
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Figure 3-8 Pathogen Loading Sources 
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Detention Infiltration Multiple Retention Unknown Not Specified Total
CFL1 14 5 1 15 28 63
NB1 9 1 1 1 12
NB2 52 9 4 13 78
NB3 25 1 26
NB4 23 2 5 30
NB5 19 5 1 2 15 42
SB1 3 2 4 9
SB2 2 9 10 21
SB3 32 1 3 19 55
SB4 16 1 2 2 11 32
SB5 17 4 5 2 3 23 54
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Figure 5-14
Implementation Matrix for Goal 1

Metedeconk River Watershed Protection & Restoration Plan
Watershed Goals and Objectives
Goal 1: Provide a sustainable water supply to the human population while maintaining natural water regimes

Short Term Mid-Term Long-Term
1-2 Years 2-5 Years 5-10 Years

Task 1
Brick Township

Freehold Township
Howell Township
Jackson Township

Lakewood Township
Task 2
Identify critical projects 
to promote infiltration 
and reduce runoff and 
prepare funding 
applications

Metedeconk River 
Watershed 
Committee

# funding 
applications/

projects 
funded

Education/Outreach Activities for Task 1
Present findings and 
recommendations of 
Plan to zoning boards

Metedeconk River 
Watershed 
Committee

# meetings 
held

Newspaper editorials to 
introduce concepts of LID 
to public and promote 
need for ordinance

Education and 
Outreach 

Subcommittee
# articles

Education/Outreach Activities for Task 2
None

Monitoring Activities for Tasks 1, 2

Develop and/or utilize 
baseflow separation 
programs to evaluate 
baseflow and runoff 
components of total flow

% baseflow

Develop indicators for 
directly connected 
impervious area (DCIA) 
for watershed so 
connected impervious 
cover can be monitored

# acres of 
directly 
connected 
impervious 
cover

Track the number of 
infiltration projects 
completed.

# projects

Task 1

Identify potential re-use 
projects

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2

Evaluate water purveyor 
conservation programs

Metedeconk River 
Watershed 
Committee

# programs 
evaluated

Education/Outreach Activities for Task 1
Approach owners of 
businesses for which 
water re-use has been 
identified as a potential

Water purveyors

Develop brochures, bill 
stuffers and website 
materials to promote 
water conservation

Education and 
Outreach 

Subcommittee

# of 
promotional 
materials 
developed

Objective 2: Promote water conservation and implement water re-use demonstration projects 
(i.e., fully functioning with educational components) on public properties (e.g., golf-courses and 
other public facilities)

Objective 1: Improve natural freshwater flows

# ordinances 
adopted

Develop LID ordinance

Milestones
IndicatorsFunding MechanismCostResponsible PartyObjective & Task



Figure 5-15
Implementation Matrix for Goal 2

Metedeconk River Watershed Protection & Restoration Plan
Watershed Goals and Objectives
Goal 2: Maintain Category 1 designation and eliminate water quality impairments

Short Term Mid-Term Long-Term
1-2 Years 2-5 Years 5-10 Years

Task 1

Identify potential 
projects on public 
facilities and re-
development sites

Metedeconk River 
Watershed 
Committee

# projects 
identified

Task 2

Prepare grant and other 
funding applications to 
construct projecs

Metedeconk River 
Watershed 
Committee

319(h) grants

# funding 
applications/

projects 
funded

Task 3

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Task 1
Coordinate with 
municipal planning 
departments/agencies to 
identify re-development 
projects

Metedeconk River 
Watershed 
Committee

# meetings 
held

Education/Outreach Activities for Task 2
None
Education/Outreach Activities for Task 3
Newspaper and other 
media outreach 
informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media 

material

Signage at completion of 
project

# projects

Monitoring Activities for Tasks 1, 2, 3
Pre-and post-project 
monitoring of runoff 
during wet weather

# projects / 
events

Task 1
Identify priority projects 
to reduce nutrient and 
pathogen loading 
(prioritize those which 
implement TMDLs)

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2

Milestones

Objective 1: Reduce stormwater flow via implementation of projects on public facilities and 
redevelopment projects

Objective 2: Reduce nitrogen, phosphorus, pathogens, tds and tss & Implement TMDLs

Objective & Task Responsible Party Cost Funding Mechanism Indicators



Figure 5-15
Implementation Matrix for Goal 2

Prepare grant and other 
funding applications to 
construct projecs

Metedeconk River 
Watershed 
Committee

# funding 
applications/

projects 
funded

Task 3

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Task 1
Identify owners of 
potential project sites 
and approach owners for 
partnership

Metedeconk River 
Watershed 
Committee

# project sites

Develop brochures, 
presentation materials, 
etc.

Education and 
Outreach 

Subcommittee

# of 
promotional 

materials 
developed

Education/Outreach Activities for Task 2
None
Education/Outreach Activities for Task 3
Newspaper and other 
media outreach 
informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media 

material

Signage at completion of 
project

# projects

Monitoring Activities for Tasks 1, 2, 3
Pre-and post-project 
water quality monitoring 
to evaluate project 
effectiveness

# projects / 
events

Task 1
Identify and prioritize 
areas that require 
riparian buffer 
improvement

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2

Apply for project funding
Metedeconk River 

Watershed 
Committee

# funding 
applications/

projects 
funded

Task 3
Implement riparian 
buffer restoration 
projects

Metedeconk River 
Watershed 
Committee

# Projects 
completed

Education/Outreach Activities for Tasks 1 and 3
Promote education and 
outreach about the 
importance of riparian 
buffers. Identify 
potential volunteer 
organizations to plant 
vegetation in barren 
riparian areas

Metedeconk River 
Watershed 
Committee

# project sites

Education/Outreach Activities for Task 2
None

Objective 3: Prevent habitat loss and support habitat restoration within riparian buffers



Figure 5-15
Implementation Matrix for Goal 2

Monitoring Activities for Tasks 1 and 2
Maintain database of 
lands which are 
improved and/or 
restored.

# projects / 
events

Task 1

Identify monitoring wells 
and/or well locations for 
groundwater quality data 
collection

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2
Apply for funding for 
water quality sampling 
and/or monitoring well 
installation

Metedeconk River 
Watershed 
Committee

# funding 
applications/

projects 
funded

Task 3
Conduct water quality 
sampling at tribs and 
monitoring wells

Metedeconk River 
Watershed 
Committee

# Sampling 
events

Education/Outreach Activities for Tasks 1-3
None   
Monitoring Activities for Tasks 1 and 2
Append surface water 
quality database

# projects / 
events

Task 1

Identify properties that 
have soil compaction 
issues. Prioritize public 
property sites

Metedeconk River 
Watershed 

Committee; Soil 
Consersvation 

Districts

# Projects 
Identified

Task 2

Apply for funding to 
restore soil health at 
priority sites

Metedeconk River 
Watershed 
Committee

# funding 
applications/

projects 
funded

Task 3

Implement soil health 
projects

Metedeconk River 
Watershed 

Committee; Soil 
Consersvation 

Districts

# Projects 
completed

Education/Outreach Activities for Tasks 1-3

Signage at completion of 
project

Metedeconk River 
Watershed 

Committee; Soil 
Consersvation 

Districts

 

Monitoring Activities for Tasks 1 and 2

Develop project 
database

Metedeconk River 
Watershed 

Committee; Soil 
Consersvation 

Districts

# projects / 
events

Objective 5: Improve soil health for biological, chemical, and physical function

Objective 4: Address data gaps for groundwater and tributary water quality



Figure 5-16
Implementation Matrix for Goal 3

Metedeconk River Watershed Protection & Restoration Plan
Watershed Goals and Objectives
Goal 3: Support the Health of the Barnegat Bay

Short Term Mid-Term Long-Term
1-2 Years 2-5 Years 5-10 Years

Task 1
Identify priority projects to reduce 
nutrient and pathogen loading 
(prioritize those which implement 
TMDLs)

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2

Prepare grant and other funding 
applications to construct projecs

Metedeconk River 
Watershed 
Committee

# funding 
applications/

projects 
funded

Task 3

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Task 1
Identify owners of potential project 
sites and approach owners for 
partnership

Metedeconk River 
Watershed 
Committee

# project sites

Develop brochures, presentation 
materials, etc.

Education and 
Outreach 

Subcommittee

# of 
promotional 

materials 
developed

Education/Outreach Activities for Task 2
None
Education/Outreach Activities for Task 3
Newspaper and other media 
outreach informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media 

material
Signage at completion of project # projects
Monitoring Activities for Tasks 1, 2, 3
Pre-and post-project water quality 
monitoring to evaluate project 
effectiveness

# projects / 
events

Task 1

Identify outfalls to Barnegat Bay 
and determine drainage areas

Metedeconk River 
Watershed 

Committee; BBP

# Outfalls 
identified

Task 2

Consuct site visits to evaluate 
potential for stormwater BMPs

Metedeconk River 
Watershed 
Committee

# Sites Visited

Task 3

Apply for project funding
Metedeconk River 

Watershed 
Committee

# funding 
applications/

projects 
funded

Milestones

Objective 1: Reduce nitrogen, phosphorus, pathogens and tss

Objective 2: Reduce stormwater runoff to the Bay

Objective & Task Responsible Party Cost Funding Mechanism Indicators



Figure 5-16
Implementation Matrix for Goal 3

Task 4

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Tasks 1 and 2
Coordinate with municipal planning 
departments/agencies to identify 
stormwater projects

Metedeconk River 
Watershed 
Committee

# meetings 
held

Education/Outreach Activities for Task 3
None
Education/Outreach Activities for Task 4
Newspaper and other media 
outreach informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media 

material
Signage at completion of project # projects

Monitoring Activities for Tasks 1, 2, 3

Pre-and post-project monitoring of 
runoff during wet weather

# projects / 
events

Task 1
Identify areas where recreational 
access to the Barnegat Bay can be 
improved/achieved

Metedeconk River 
Watershed 

Committee; BBP

# Areas 
Identified

Task 2

Develop project scope and cost 
estimate

Metedeconk River 
Watershed 

Committee; BBP
# Projects

Task 3

Prepare grant and other funding 
applications to construct projecs

Metedeconk River 
Watershed 

Committee; BBP

# funding 
applications/

projects 
funded

Task 4

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Task 1
Identify owners of potential project 
sites and approach owners for 
partnership

Metedeconk River 
Watershed 

Committee; BBP
# project sites

Develop brochures, presentation 
materials, etc.

Education and 
Outreach 

Subcommittee

# of 
promotional 

materials 
developed

Education/Outreach Activities for Tasks 2 and 3
None
Education/Outreach Activities for Task 4
Newspaper and other media 
outreach informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media 

material
Signage at completion of project # projects
Monitoring Activities for Tasks 1, 2,  and 4
Maintain access points # projects

Task 1

Objective 3: Improve Passive Recreational Access

Objective 4: Protect natural shoreline buffers and open space



Figure 5-16
Implementation Matrix for Goal 3

Identify and prioritize properties 
that can be acquired along the 
shoreline

Metedeconk River 
Watershed 

Committee; BBP

# Properties 
Identified

Task 2

Apply for project 
funding/coordinate with existing 
open space preservation programs

Metedeconk River 
Watershed 

Committee; BBP

# funding 
applications/

projects 
funded

Task 3

Implement buffer restoration 
projects / acquire properties.

Metedeconk River 
Watershed 

Committee; BBP

# Projects 
completed

Education/Outreach Activities for Tasks 1 and 3
Promote education and outreach 
about the importance of riparian 
buffers. Identify potential volunteer 
organizations to plant vegetation in 
barren riparian areas

Metedeconk River 
Watershed 
Committee

# project sites

Education/Outreach Activities for Task 2

None
Monitoring Activities for Tasks 1 and 3
Maintain database of lands which 
are acquired and/or buffers 
restored.

# projects / 
events



Figure 5-17
Implementation Matrix for Goal 4

Metedeconk River Watershed Protection & Restoration Plan
Watershed Goals and Objectives
Goal 4: Improve the Water Quality of Watershed Lakes

Short Term Mid-Term Long-Term
1-2 Years 2-5 Years 5-10 Years

Task 1
Identify priority projects 
to reduce nutrient and 
pathogen loading 
(prioritize those which 
implement TMDLs)

Metedeconk River 
Watershed 
Committee

# Projects 
Identified

Task 2
Prepare grant and other 
funding applications to 
construct projecs

Metedeconk River 
Watershed 
Committee

# funding 
applications/pro

jects funded
Task 3

Design project
# projects 
designed

Construct project
# projects 

constructed
Education/Outreach Activities for Task 1
Identify owners of 
potential project sites 
and approach owners for 
partnership

Metedeconk River 
Watershed 
Committee

# project sites

Develop brochures, 
presentation materials, 
etc.

Education and 
Outreach 

Subcommittee

# of promotional 
materials 

developed

Education/Outreach Activities for Task 2
None
Education/Outreach Activities for Task 3
Newspaper and other 
media outreach 
informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media material

Signage at completion of 
project

# projects

Monitoring Activities for Tasks 1, 2, 3
Pre-and post-project 
water quality monitoring 
to evaluate project 
effectiveness

# projects / 
events

Task 1
Coordinate with 
municipal planning 
departments/agencies to 
identify locations and 
species of invasive plants 
and extensive sediment 
accumulation.

Metedeconk River 
Watershed 
Committee

# Meetings Held

Task 2
Develop database of 
location and species of 
invasive plants (prioritize 
areas that are not 
currently being 
addressed)

Metedeconk River 
Watershed 
Committee

# Sites Visited

Task 3

Apply for project funding
Metedeconk River 

Watershed 
Committee

# funding 
applications/pro

jects funded
Task 4

Design project
# projects 
designed

Implement project
# projects 

implemented
Education/Outreach Activities for Tasks 1 and 2
Coordinate with 
municipal planning 
departments/agencies to 
identify type and 
locations of invasive 
species and sediment 
accumulation

Metedeconk River 
Watershed 
Committee

# meetings held

Education/Outreach Activities for Task 3
None
Education/Outreach Activities for Task 4
Newspaper and other 
media outreach 
informing public of 
project(s)

Education and 
Outreach 

Subcommittee

# articles or 
media material

Signage at completion of 
project

# projects

Monitoring Activities for Tasks 1, 2, 3

Continued monitoring for 
invasive species and 
sediment accumulation

Metedeconk River 
Watershed 
Committee

# projects / 
events

Milestones

Objective 2: Address invasive plant species and sediment accumulation

Objective 1: Reduce pathogen and phosphorus inputs

Objective & Task Responsible Party Cost Funding Mechanism Indicators



Figure 5-18
Implementation Matrix for Goal 5

Metedeconk River Watershed Protection & Restoration Plan
Watershed Goals and Objectives
Goal 5: Promote Education and Outreach Regarding Watershed Impacts from Growth

Short Term Mid-Term Long-Term
1-2 Years 2-5 Years 5-10 Years

Task 1

Circulate Metedeconk 
River Watershed Plan to 
Municipal and County 
agencies

Metedeconk River 
Watershed 

Committee; Education 
and Outreach 
Subcommittee

# Copies Circulated

Task 2
Present Metedeconk 
River Watershed Plan to 
Town Planning and 
Zoning Boards and other 
municipal agencies; 
Identify and encourage 
LID standards

Metedeconk River 
Watershed 

Committee; Education 
and Outreach 
Subcommittee

# Meetings Held

Task 3

Apply for project funding
Metedeconk River 

Watershed 
Committee

# funding 
applications / funds 

obtained
Education/Outreach Activities for Task 1
Create internet portal 
where agencies and the 
public can view and 
download the watershed 
plan

Education and 
Outreach 

Subcommittee
# project sites

Develop brochures, 
presentation materials, 
etc.

Education and 
Outreach 

Subcommittee

# of promotional 
materials 

developed
Education/Outreach Activities for Task 2
Develop brochures, 
presentation materials, 
etc.

Education and 
Outreach 

Subcommittee

# of promotional 
materials 

developed

Support Smart Growth 
standards

Education and 
Outreach 

Subcommittee

# of promotional 
materials 

developed
Monitoring Activities for Tasks 1 and 2
Monitoring and 
coordination of 
Municipal meetings

# Meetings Held

Task 1
Present Metedeconk 
River Watershed Plan at 
public venues such as 
town and county fairs, 
Barnegat Bay events

Education and 
Outreach 

Subcommittee
# Events

Task 2

Develop roadside signs at 
stream crossings

Education and 
Outreach 

Subcommittee
# Signs

Task 3

Apply for project funding
Metedeconk River 

Watershed 
Committee

# funding 
applications / funds 

obtained
Education/Outreach Activities for Task 1

Develop posters, 
presentations

Education and 
Outreach 

Subcommittee

# Presentations 
held

Education/Outreach Activities for Tasks 2 and 3
None

Monitoring Activities for Tasks 1, 2, 3

None

Milestones

Objective 1: Enlist involvement and support of all levels of government

Objective 2: Increase public understanding of the watershed and support of improving watershed 
health

Objective & Task Responsible Party Cost Funding Mechanism Indicators


