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Chapter 5 – Water Supply Goals, Objectives and Actions   

 

Themes 

 Maintaining adequate flow of freshwater to the Bay from streams and groundwater is 

critical to its health. 

 

 The Barnegat Bay watershed provides important water supplies for human and non-

human uses, and these supplies are vulnerable to sea-level rise, storm surges, saltwater 

intrusion, drought, and contamination.   

 

 Central objectives are to coordinate, support, and supplement programs to maintain, plan, 

regulate, conserve, and efficiently use and reuse water supplies. 

 

5.1 Goal 

To ensure adequate water supplies and flow in the Barnegat Bay Watershed for ecological and 

human communities now and in the future. 

 

Water Supply Objectives: 

1. Protect, maintain, and enhance existing surface and ground water flows. 

2. Prevent degradation and encourage efficient use of water supplies.  

3. Monitor and assess status and trends of water supply throughout the watershed.  

4. Review existing literature/successful pilots and conduct studies to improve scientific 

understanding of new and emerging issues pertaining to water conservation, advanced 

potable treatment options, and reuse.  

5.   Educate consumers regarding water supply and use issues (including efficient water use) 

and indoor/outdoor water conservation and reuse. 

 

5.2 Introduction  

The Barnegat Bay watershed provides the source of fresh water that is vital to the bay and the 

region’s inland ecosystems, as well as to the human population that resides in and visits the 

watershed. This freshwater supply serves several critical functions. Freshwater inputs to the bay 

are critical for maintaining healthy salinity levels that supports the estuarine ecosystem. 

Freshwater flowing in rivers and streams carries with it nutrients that are important for the living 

resources of the bay and sediment that nourishes tidal wetland habitats. The freshwater flowing 

into the bay from streams and groundwater helps to flush out contaminants and waste products, 

which helps to maintain healthy water quality. The watershed also provides an important water 

supply for human uses. Some of the freshwater flowing in the Metedeconk River is diverted and 
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treated for human use. Fresh groundwater also flows from the Kirkwood-Cohansey aquifer 

system into streams, wetlands, and the bay, and some of this natural groundwater flow is diverted 

for human use by water-supply wells tapping the aquifer system.  Some of the groundwater in 

deeper, confined aquifers is also diverted for human use.  

 

The cycle of freshwater flow involves several stages, such as precipitation, direct runoff, 

infiltration, groundwater flow, and streamflow, before reaching the bay or water-supply intakes 

and wells for human use. Management issues arise at each stage of the water cycle and require 

consideration in planning efforts to ensure that these critical water supplies can be sustained in 

the face of increasing pressures from human activity and the effects of the changing climate. 

Climate change is expected to affect water supplies primarily through sea level rise and altered 

weather patterns (e.g., warmer temperatures, stronger storms, and more severe droughts and 

floods).  Climate change presents a relatively new challenge for water resource managers, who 

must continually integrate the latest scientific understanding of the issue into their work.   
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Streamflow Requirements 

Managing streamflow is 

essential to ensuring that the 

rate of freshwater flow is 

adequate to support aquatic 

and estuarine habitats as well 

as human uses.  Low stream 

flow can result in the loss of 

suitable habitat for freshwater 

invertebrate and fish species. 

If streamflow entering the bay 

is inadequate, bay salinity 

increases, and waste materials 

and nutrients are not 

adequately flushed. These low-

flow conditions can contribute 

to the incidence of harmful 

algal blooms (HABs), such as 

1. Figure 5.1 - Effect of groundwater withdrawals on water levels and  

2. Streams. USGS circular: https://pubs.usgs.gov/circ/circ1139/pdf/circ1139.pdf 
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Brown Tide. The bay is especially 

vulnerable to these effects during drought 

conditions, which are expected to occur 

more frequently in the future as a  

consequence of climate change (Field, 

2014). NJDEP’s water-supply planning 

policies, rules and permits are designed to 

help ensure that stream flows are adequate 

to avoid unacceptable ecological impacts.  

However, current diversions of freshwater 

flows are already impacting flows in 

headwaters streams and, in the absence of 

measures to mitigate impacts, increases in 

water demands for human use will 

exacerbate these impacts. Freshwater 

wetlands in the watershed are also 

vulnerable to the effects of excessive 

diversions. Extensive investigation 

conducted as part of the Kirkwood-

Cohansey Project has demonstrated that a 

substantial percentage of wetlands in a 

given watershed can be altered or 

converted to uplands when even a small 

percentage of groundwater recharge has 

been diverted by pumping. Flow 

conditions are monitored in several of the 

bay’s major tributary streams, and regular 

assessments of these conditions are needed 

to ensure that adequate flows are 

maintained. 

 

 

 

Water Supply Status and Trends: Streamflow 

 

 

 

Approximately 590 mgd of freshwater enter Barnegat Bay 

through its rivers, streams, and creeks.  The water in these 

streams and creeks can be split into two components; base 

flow and runoff.  Base flow is the sustained flow of a 

stream that comes largely from groundwater entering the 

waterway.  Runoff is the portion of streamflow that comes 

from precipitation, snow melt, or irrigation water flowing 

across the land surface (or piped) before entering the 

waterway.  In undeveloped watersheds runoff is a small 

part of the total flow.  As development occurs, the fraction 

of total flow from base flow decreases.  Reductions in base 

flow can have serious ecological repercussions, as changes 

in the timing and amount of freshwater entering the 

streams and eventually reaching the estuary can affect 

water quality and habitat for many of the bay’s species, 

including humans!   

 

Tributary base flows reflect the percentage of 

urbanization, lower in the north (67%) and higher in the 

south (94%).  The status of streamflow within the 

watershed is classified as “unknown” because there is 

currently no minimum base flow criteria to judge the 

results against.  From 2010-2014 there has been a high 

degree of variability in base flow in all four streams, with 

no overall trend present.  However, over the last forty 

years the percentage of base flow in the total flow has 

significantly declined in the bay’s northern tributaries. 
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Stream base flow 

Streams flowing into the 

bay receive inputs from 

stormwater runoff and from 

the underlying Kirkwood-

Cohansey aquifer system in 

the form of groundwater 

seepage.  The groundwater 

seepage component of 

streamflow is called base 

flow.  During periods of 

low or no precipitation, the 

flow in streams consists 

entirely of base flow.  Base 

flow is critical to the health 

of Barnegat Bay because it 

constitutes 82 percent of 

the flow in streams that  

flow into the bay (Watt, 

1994) (Hunchak-Kariouk) 

(Kennish M. , Barnegat 

Bay-Little Egg Harbor 

estuary and watershed 

assessment, 2001) (Gordon, 

2004), provides necessary 

habitat for freshwater 

inhabitants and nutrients 

during drought periods 

when surface runoff is 

minimal.  One study 

(Kampell, 2003) even 

observed a decrease in 

water quality, specifically 

an increase in nitrates, 

orthophosphates, chlorides, 

and sulfates in shallow groundwater during short-term drought conditions.  The largest increase 

in concentrations were nitrates under both agricultural lands and areas with septic tanks.  These 

increases in groundwater nutrient concentrations may affect the baseflow of surface waters.  

Water Supply Status and Trends: Water Withdrawals 

 

 

 

Fresh water is important for a variety of human activities, including 

public supply, agriculture, landscape irrigation, commercial and 

industrial uses. Sources of fresh water include both surface 

waterbodies and groundwater from aquifers. Due to their proximity 

to the surface, unconfined aquifers (i.e., the Kirkwood-Cohansey 

Aquifer) are the easiest to access but are also the most impacted by 

drought and pollution. Fresh water is withdrawn from the system 

(85 mgd average for 2010-2015), mostly for public supply and 

industrial use locally.  Fresh water withdrawals in the Barnegat Bay 

watershed (and centralized wastewater treatment discharges) have 

increased with population growth over the past several decades.  

One outstanding data gap is the amount of water withdrawn from 

small wells (withdrawals <100,000 gal/day), not regulated or 

specifically tracked.  

Most areas with public water service also have public sewer service, 

with wastewater directed to one of three centralized wastewater 

treatment facilities and, ultimately, the Atlantic Ocean. Where 

public supplies are drawn from surface water or shallow aquifers, 

water that would otherwise make its way to the Barnegat Bay is 

intercepted, utilized, treated and discharged offshore. The existing 

centralized wastewater treatment system was developed to address 

water quality problems that resulted in the past from many small 

discharges of questionable-quality wastewater throughout the 

watershed. Returning high-quality treated wastewater to its point of 

origin in the watershed would be ideal, though it would require a 

higher level of wastewater treatment, commonly known as tertiary 

treatment, which would only possible with significant infrastructure 

upgrades. Small-scale pilot projects would be useful to move this 

concept forward. 
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These observations emphasize that monitoring and periodically assessing base flow is an 

important component of a program to track and manage the health of the bay. 

 

Precipitation, runoff, and infiltration 

Precipitation over the watershed follows four pathways of the hydrologic cycle: The water 

evaporates, transpires from vegetation, becomes runoff, or infiltrates the ground and becomes 

aquifer recharge. The proportions of these pathways are important because they affect the 

seasonality of flow to streams and the bay. Aquifer recharge is critical to the bay because most of 

the freshwater flowing into the bay previously flowed as groundwater before flowing into 

streams or directly into the bay. If evaporation and transpiration from vegetation (including 

irrigated lawns and other turfed areas) is high, then aquifer recharge is reduced. In the absence of 

effective stormwater management, land uses with a high percentage of impervious surfaces 

produce more runoff, leaving less water available for aquifer recharge. Land use regulations 

which minimize impervious surfaces, incorporate green infrastructure, and require the infiltration 

of storm runoff can lessen this effect.  

 

 

Effect of groundwater withdrawals and offshore discharge on base flow  

Water withdrawals from wells tapping the unconfined Kirkwood-Cohansey aquifer system in the 

Barnegat Bay watershed intercept groundwater that would otherwise either flow directly into the 

 

 

 
 

Figure 5.2 - Annual Consumptive Loss from Watershed Management Area 13 (Barnegat Bay) 

by Use Sector  (New Jersey Department of Environmental Protection, 2017, New Jersey Water 

Supply Plan 2017-2022: 484p, https://www.nj.gov/dep/watersupply/wsp.html) 
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bay or to streams that flow into the bay. As a result of the withdrawal, water levels in nearby 

wetland habitats can be lowered and less freshwater flows naturally to the bay. Water used 

within the watershed is withdrawn from the unconfined aquifer and also from deeper confined 

aquifers and surface water.  The water that is used in areas that are serviced by sanitary sewers is 

collected, treated, and discharged to the ocean through three offshore outfalls.  The total average 

rate of this ocean discharge is 129 million gallons per day, which is equivalent to about 21% of 

the freshwater flow to the bay (NJDEP, New Jersey Water Supply Plan 2017-2022, 2017). This 

water would have naturally flowed into the Bay but is instead lost from the system. This 

percentage is higher during drought conditions, when natural freshwater flows to the bay are 

lower than average and during summer months when withdrawals for human uses are higher than 

average. This means that the effect of diverting water from the natural flow in the watershed is 

greatest during drought and summer. 

 

Importance of Soil and Riparian Buffers 

 

Soil: Soil is perhaps the most important watershed component because of the role it plays in 

controlling the quantity, quality and timing of freshwater that flows to the bay. Protecting and 

restoring soil health will maximize its role in controlling flooding, attenuating pollution, and 

recharging groundwater. The texture, structure, organic content, and consistency of soil controls 

how much precipitation runs off the land and how much infiltrates the land surface. Undisturbed 

soils in most upland areas of the watershed are permeable and allow high rates of infiltration. 

Soils in lowland and wetland areas, and soils that have been compacted or covered with building 

material (such as pavement or buildings) are less permeable, such that more precipitation runs 

off the land and less infiltrates the ground. Undisturbed soils also retain sediment and pollutants 

that could otherwise run off into streams. In riparian buffers, soils and natural vegetation are 

especially important in retaining sediment and pollutants and preventing them from entering 

streams and the bay. 
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Riparian Buffers:  Riparian 

buffers are defined as those 

land areas that are adjacent or 

hydrologically connected to 

surface waters such as 

streams, rivers, lakes or 

reservoirs.  Sometimes they 

are described as the 

floodplain or riparian zone. 

Riparian areas differ from the 

uplands because of high 

levels of soil moisture, 

frequent flooding, and the 

unique assemblage of plant 

and animal communities 

found there (Klapproth and 

Johnson, 2000).  The riparian 

zone contains more organic matter which provides sorption sites for nutrients, some geogenic 

and anthropogenic compounds.  This is beneficial for preventing some pollutants from runoff 

and groundwater from entering the surface water.  However, eventually the organic matter will 

release the nutrients and anthropogenic compounds as it becomes saturated with them into the 

surface water.  Protecting the riparian zone is an important buffer, but will not prevent all 

nutrients and anthropogenic compounds from entering the surface, especially since not all 

geogenic or anthropogenic compounds will sorb to organic matter.  Riparian ecosystems support 

high levels of biodiversity. 

 

Riparian buffers perform a variety of functions with environmental, economic and social value. 

Examples include providing habitat for aquatic and terrestrial organisms, trapping and removing 

sediments and pollutants from stormwater runoff, stabilizing streambanks and reducing channel 

erosion, and storing flood waters and decreasing potential for property damage (Klapproth and 

Johnson, 2000). Many of these functions are important for protecting the quality and quantity of 

drinking water supplies.  All regulated waterbodies in New Jersey have a riparian buffer. 

However, the size of the riparian buffer varies. For those waters which have been designated as 

“category one” the size of the riparian buffer is 300 feet. Because they provide all of these 

services and more, maintaining healthy riparian buffers can be considered an economical means 

to ensure future water quality and natural flows (Wenger, 1999).  Healthy riparian buffers in the 

watershed are critical to the protection of downstream ecosystems, such as the Barnegat Bay.   

 

 

 

 

 

Figure 5.3 - Configuration of upland, riparian, and aquatic 

zones within a watershed. 
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Disturbance of riparian zones from ”urban and suburban creep” remains a continuing concern. 

Clearing of native vegetation and other disturbance activities can cause a cascade on unintended 

changes, such as altered streamflow and serious losses of stream habitat and water quality. 

Waterways in developed areas often become degraded following the removal of riparian 

vegetation and increases in stormwater runoff.  Other common problems associated with 

disturbed riparian buffers include sedimentation, streambank erosion, changes in the amount and 

timing of water flows, and increases in the frequency and magnitude of flood events. 

 

Protecting riparian buffers is often mandated through regulations at various levels of 

government.  In the Barnegat Bay watershed and Statewide, the State of New Jersey regulates 

development proposed in riparian zones to protect surface waterways under the Flood Hazard 

Area Control Act Rules, (N.J.A.C. 7:13). Riparian zones in this context are those lands identified 

as such under N.J.A.C. 7:13. The most stringent standards, with riparian zones of 300 feet, are 

applicable to waterways designated as Category One (or C1) which are subject to an anti-

degradation policy and intended to be protected from measurable changes in water quality. The 

150 feet immediately adjacent to the water receives even more stringent protections.  The 

Stormwater Management Rules (N.J.A.C. 7:8) also include this buffer by citing N.J.A.C. 7:13. 

Wetlands protection regulations impose similar buffers, called transition areas to regulate 

activities with 50 or 150 feet of wetlands and thereby minimize impacts to wetlands and water 

 

 

Figure 5.4 – Riparian Buffer along the North Branch Metedeconk River  

in Freehold Township 



Barnegat Bay Partnership 

Comprehensive Conservation Management Plan for the Barnegat Bay 

Draft for Public Comment May 2019 

 

quality.  The Pinelands Commission requires a 300-foot buffer adjacent to all waters in the 

Pinelands area. Some municipalities also mandate riparian buffers in their local codes. 

 

Intact riparian zones and other buffers that are presently occupied by forest or wetland vegetation 

should receive high priority in conservation planning and open space preservation. Restoration of 

select riparian zones adjacent to areas of intensive agriculture, managed lawns and other 

residential/commercial development would benefit the Barnegat Bay estuary.  

 

Sustaining Water Supplies for Human Use 

Water supplies for human uses are vulnerable to several threats that may affect their quality and 

quantity.  These include effects of sea-level rise and increasing risks of storm surges, saltwater 

intrusion of aquifers, drought, and contamination from human and natural sources.  Human 

population increases may contribute to decreased supplies or availability and increased 

vulnerability to contamination.  The level of vulnerability depends primarily on the type and 

location of the source. In the Barnegat Bay watershed, surface water and shallow aquifers are the 

most vulnerable supplies, while deeper confined aquifers tend to be least vulnerable. Protecting 

existing and future water supplies from these threats and building water-supply resilience can 

help to avoid the need for new supplies that could potentially divert additional freshwater flow 

from Barnegat Bay.   

 

Human activities present the greatest threats to water supplies. Water pollution is the most 

significant problem caused by humans and can come from both point and nonpoint sources. 

Pollutants may be released from point sources as accidental spills, or deliberate or unintentional 

discharges, and directly affect a waterway or shallow groundwater. Groundwater contamination 

plumes are particularly difficult to manage and can take decades to properly clean up. Due to the 

close connection between the shallow aquifer and streams, groundwater contamination can also 

affect surface waterways.  Nonpoint sources of pollution introduce small amounts of 

contaminants throughout a watershed which make their way into streams and rivers or infiltrate 

into the sandy shallow aquifer.  Examples include chloride from winter road salting; fertilizers 

and pesticides from lawns and agricultural areas, oil and chemicals from urban runoff, and 

bacteria from pet waste and septic systems. There are many types of known pollutants that water 

suppliers must monitor for regularly. In addition, water suppliers must be constantly vigilant for 

contaminants of emerging concern that may be introduced to our waters through direct and 

indirect wastewater discharges.  A recent DEP/NJGWS study 

(https://www.nj.gov/dep/dsr/pwta/pharma.pdf) has demonstrated that personal care products, 

pharmaceuticals, and some endocrine disrupting compounds are present in some areas from 

several potential sources.  Even at low concentrations some of these compounds may affect 

aquatic life; further studies on the fates, transport, and impacts of these compounds are needed. 

 

https://www.nj.gov/dep/dsr/pwta/pharma.pdf
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Human activities also affect water quantity. Water withdrawals must be carefully managed to 

ensure sufficient water remains for downstream uses and ecological needs. In some cases, 

withdrawals must be prioritized so that critical needs, such as providing drinking water or crop 

irrigation, are satisfied before discretionary uses, like lawn irrigation. Alteration of the watershed 

can also affect water quantity.  Creation of impervious surfaces and stormwater conveyance 

systems may reduce the ability of stormwater to soak into the ground and replenish the shallow 

aquifer, leading to faster runoff during storms and lower river and groundwater levels during dry 

periods when the water is needed most.   

 

Aside from human activities, natural environmental conditions can sometimes affect water 

supplies.  The presence of naturally occurring radionuclides or metals in aquifers can render a 

water supply well unusable without expensive treatment. Forest fires may cover large areas and 

disrupt water quality.  Water supplies are particularly vulnerable to weather events, such as 

droughts.  On a larger scale, there is considerable concern about how sea level rise will affect 

coastal water supplies.  Similarly, there is uncertainty about how climate change will affect 

rainfall patterns, droughts and seasonal water availability. Many utilities are making 

infrastructure improvements to become more resilient to these potential long-term water supply 

complications.  In October 2018, Congress passed the America’s Water Infrastructure Act 

Of 2018 which contains key provisions that will help advance the adoption of water recycling 

nationwide.  Congress also reauthorized the Water Infrastructure Finance and Innovation Act for 

$50 million annually through 2021, a critical low-cost financing tool for water infrastructure, 

including water recycling infrastructure. 

 

Some water purveyors develop source water protection programs to help safeguard the water 

quality and quantity of their supplies. These programs can be very effective and rely on 

collaboration with the communities where the supplies are located, for example a watershed or 

wellhead protection area, to institute protective measures. Such programs can have substantial 

ancillary benefits in terms of environmental protection, sustainability, ecosystem health, human 

health, social value and the economy. They also leverage and reinforce various surface and 

groundwater protection programs above. 

 

5.3 Objectives  

Water Supply Objective 1 - Protect, maintain and enhance existing surface and 

groundwater flows  

 

Actions that help protect, maintain, enhance, and monitor streamflow and groundwater flow will 

help ensure adequate hydrologic support for aquatic, wetland, and estuarine habitats as well as 

the water-supply needs of the human population. Sound, science-based water-supply planning is 

a critical element of the plan for achieving this objective. The water-supply planning process and 
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CCMP actions need to be designed and conducted in consideration of hydrologic conditions that 

are likely under projected changes in future climate and sea level conditions. Selected actions 

include: 

 

Assess and implement existing shallow groundwater protection programs including wellhead 

protection and rainwater and treated wastewater recharge  

Programs to protect shallow groundwater can help to protect the integrity of freshwater inputs to 

the bay.  The New Jersey Source Water Assessment Program (SWAP) provides for the 

protection and benefit of public water systems and to increase public awareness and involvement 

in protecting the sources of public drinking water.  Local land use ordinances can prevent 

activities that could potentially release contaminants or otherwise impact surface water or 

groundwater.  Wellhead protection ordinances, for example, utilize information from the SWAP 

to restrict land use activities in established wellhead protection areas. Stormwater regulations 

require recharge of clean stormwater runoff into the ground through surface basins, underground 

infiltration systems or green infrastructure.  Wastewater discharges to surface water or 

groundwater from commercial and industrial activities is regulated by NJDEP.  There are 

opportunities to treat wastewater and recharge it back into the shallow aquifer to improve 

groundwater levels and reduce freshwater losses to Barnegat Bay.  Other NJDEP regulations, 

such as those governing land use and water allocation, serve to protect groundwater resources.  

The effectiveness of these programs can be tracked and evaluated through sustained long-term 

surface water and groundwater monitoring.  Research on contaminant sources, transport, and fate 

provide technical guidance for these programs.   

 

Determine minimum ecological flow requirements for streams, rivers and wetlands within the 

watershed. 

Maintaining an adequate flow of freshwater to the Bay is critical to its health. Programs, policies, 

and regulations that sustain water supply for human use can also sustain water supplies for the 

bay.  Programs that protect and restore natural soils and riparian zones also help to maintain 

water supplies.  Comprehensive water-supply planning and permitting can help sustain natural 

flows by limiting withdrawals from surface water and unconfined aquifers. Reclamation and 

reuse of wastewater can help offset some of the effects of water transfer out of the watershed.  

Research and monitoring can help enhance our understanding and management of freshwater 

resources, conservation issues, advanced treatment options, and water reuse. 

 

Fresh water is withdrawn from surface waterways and groundwater for a variety of purposes, 

including public supply, agriculture, landscape irrigation, commercial and industrial uses, 

mining, and power generation. Withdrawals have generally increased over the past several 

decades, and this increase is closely linked to population growth. Water withdrawals for human 

use in the Barnegat Bay watershed during 1990-2015 were compiled for the New Jersey Water 
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Supply Plan. The compilation distinguishes total withdrawal (which includes water returned to 

the watershed after use) from consumptive water loss from the watershed (which is most relevant 

to estuary health).  Consumptive water loss trended upward from 3.4 bgy (billion gallons per 

year) in 1990 to 5.9 bgy in 2015 (an increase of 74%), with a peak of 6.8 bgy in 2007 

(https://www.nj.gov/dep/watersupply/pdf/wsp.pdf). Almost all of the consumptive loss is from 

public supply uses.  Further information on this is available from the NJDEP Water Supply 

Master Plan (https://www.nj.gov/dep/watersupply/wsp.html).  In recent years, NJDEP has 

advanced a methodology to better account for ecological flow requirements in water supply 

planning (http://www.njgeology.org/pricelst/tmemo/tm13-3.pdf). 

 

Support comprehensive planning that will guide sustainable water supply management, and to 

the maximum extent possible, maintain natural hydrology. 

The New Jersey Water Supply Management Act (N.J.S.A. 58:1A-1 et seq.) declares that the 

State’s water resources are public assets held in trust and managed for the residents by the New 

Jersey Department of Environmental Protection (NJDEP).  The 1981 Act requires that a New 

Jersey Statewide Water Supply Plan (NJSWSP) be developed and periodically revised by 

NJDEP.  The first NJSWSP was developed in 1982 and periodic updates have been completed 

since that time, including a major revision in 1996.  In October 2017, NJDEP released the New 

Jersey Water Supply Plan 2017-2022, representing the second comprehensive revision to the 

NJSWSP.  The most recent revision is intended to be a living document with updates on a 

continuous cycle (http://www.njgeology.org/pricelst/tmemo/tm13-3.pdf).  

 

The State-level water-supply planning process aims to plan for adequate water supplies in the 

future and can help address water-supply vulnerabilities. A part of this planning process is to 

determine the water availability in each of 20 statewide Water Management Areas, one of which 

is the Barnegat Bay watershed. Current and projected water demands in HUC11 subwatersheds 

are compared with available water to determine if a water-supply deficit exists.  The regional 

analysis of the Barnegat Bay watershed indicates that there is a net surplus of available water 

overall, but the analysis of the individual HUC11 subwatersheds indicates that the Toms River, 

Metedeconk River, and Kettle Creek are currently overstressed.  Increases in water demand 

could increase this stress.  Currently 8 shallow groundwater monitoring wells (all less than 30’ in 

total depth) in the watershed are monitored as part of the NJ Ambient Ground Water Quality 

Monitoring Network.  Four of the wells are in undeveloped land use and four are in urban land 

use.  These wells could be used as the base to design and implement a watershed specific 

network to better understand water supplies. 

 

While the population of Ocean County has continued to grow, the rate of this growth has 

decreased since 1990, according to the U.S. Census.  However, in some water-stressed parts of 

the county, the rate of population growth has increased dramatically since 1990.  If this 

https://www.nj.gov/dep/watersupply/pdf/wsp.pdf
https://www.nj.gov/dep/watersupply/wsp.html
http://www.njgeology.org/pricelst/tmemo/tm13-3.pdf
http://www.njgeology.org/pricelst/tmemo/tm13-3.pdf
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accelerating growth pattern in these areas continues, then larger increases in future water demand 

for human use would place even greater stresses on local wetlands and stream habitats and on the 

freshwater flow to Barnegat Bay.  The statewide Water Supply Plan includes provisions for 

mitigating water-supply deficit areas through reductions in water use, increased storage, and 

increased recharge.  The WSP also proposes policies for water-supply improvement. 

 

Comprehensive planning encompasses not just water supply, but land use, transportation, 

housing, utilities, open space, and other aspects of community development.  Comprehensive 

planning typically takes place at the municipal level.  The State-level water supply plan provides 

important information for comprehensive planning.  It is now more critical than ever that 

comprehensive planning account for limited water availability and the sustainable use of water 

supplies in order to provide for the growing human population and the Barnegat Bay’s 

environment.  

 

Water Supply Objective 2 - Prevent degradation of water supplies 

 

Water supply for habitats and human uses are threatened by sea-level rise, storm surges, 

saltwater intrusion of aquifers, drought, and contamination from human and natural sources.  

Protecting existing and future water supplies from these threats helps protect habitats and the 

human population. Building water-supply resilience to threats, including threats posed by the 

changing climate, can avoid the need for new supplies for human use that could potentially divert 

additional freshwater flow from Barnegat Bay.  Selected actions include: 

 

Inventory and promote municipal land use regulations that emphasize water supply protection as 

a primary goal. 

Numerous municipalities have adopted local ordinances aimed at protecting water supplies, 

including mandatory riparian buffers, wellhead protection areas, and outdoor irrigation 

restrictions.  Similarly, the Pinelands Commission developed an especially protective Model 

Stormwater Control Ordinance 

(http://www.nj.gov/dep/stormwater/docs/071906_pinelands_ordinance.pdf) to ensure that the site 

of proposed stormwater BMP's is properly assessed and that BMPs are properly maintained.  A 

stormwater ordinance that emphasizes the use of Green Infrastructure is under development for 

the Metedeconk River watershed.  Such ordinances serve as a model for towns that have yet to 

embrace these effective strategies. 

 

Identify, implement and support voluntary and mandated conservation and infiltration practices 

and regulation to maintain and restore base stream flows and natural hydrology. 

Maintaining an adequate flow of freshwater to the Barnegat Bay is critical to its health.  

Programs, policies, and regulations that sustain water supply for human use can also sustain 
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water supplies for the bay.  Expanded initiatives aimed at promoting water conservation and 

reducing water demands will result in less water withdrawals and leave more water draining to 

the bay.  Enhancing groundwater recharge in developed areas by taking advantage of the 

watershed’s sandy, well-drained soils to capture rainwater near where it falls, and eliminating 

runoff to constructed stormwater systems, will help maintain natural hydrology and maintain 

baseflow.  Simple and effective measures to address this action, such as rain barrels, rain 

gardens, soil restoration and native, drought-tolerant landscaping plants, can be applied on 

virtually any property throughout the watershed.    

 

Water Supply Objective 3 - Monitor and assess status and trends of water supply 

throughout the watershed 

 

The status and trends of flows and human water use need to be monitored and assessed in order 

to understand their relation to the health of the bay.  Monitoring will also allow for the 

anticipation of challenges that may result from detrimental conditions and trends that may be due 

to human activities in the watershed and those that may occur as result of a changing climate.  

Monitored hydrologic conditions need to include both stream flow and groundwater.  Selected 

actions include: 

Continue, and if possible expand, stream flow monitoring throughout the watershed to assess the 

effects of changing 

precipitation patterns, 

water use and 

development. 

The USGS maintains a 

network of stream 

gauging stations that 

measure the rate of flow 

in some of the major 

streams in the watershed 

on a continuous basis.  

However, flows in many 

smaller streams, as well 

as groundwater inputs, 

are not monitored but 

have been estimated.  

The average annual rate 

of fresh water flows to 

Barnegat Bay, including 

all streamflow and 

 

 

Figure 5.5 - Moses Milch Bioretention Basin 
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groundwater inputs, is estimated to total about 220 billion gallons per year.  During drought 

periods, the rate of fresh water flows is only about one third to one half of this rate.  Baseflow 

accounts for 67%-94% of total streamflow at the monitored streams.  Studies have shown that in 

recent decades, baseflow has significantly declined in the northern streams.  Recent trends in 

streamflow in the watershed have not been evaluated.  Stream flow monitoring is critical to 

understanding the influences of human activities and climate change in the watershed. 

 

Assess water-supply trends and effects of current and projected surface and groundwater 

withdrawals 

Approximately one-fifth of the freshwater flow from the watershed does not reach the bay 

because it is withdrawn for use, collected in the sanitary sewer system for treatment, and 

ultimately discharged offshore (Hunchak-Kariouk).  Fresh water is a limited resource in the 

Barnegat Bay watershed.  Water resource managers must clearly understand how water is being 

used, how much is required for human and environmental needs, and how current and future 

withdrawals affect this balance.  Assessing water supply trends and limitations at a finer scale 

than has been done historically will help enhance our understanding of freshwater resources and 

advance the necessary, perhaps innovative, solutions that will improve water supply management.      

 

Water Supply Objective 4 - Review existing literature/successful pilots and conduct studies 

to improve scientific understanding of new and emerging issues pertaining to water 

conservation, advanced potable treatment options, and reuse. 

 

Selected actions include the following. 

 

Actions to reduce water demand can help mitigate the effects of water diversions for human use.  

Water conservation, advanced treatment, and reuse have been successfully implemented in other 

regions, and understanding the transferability of other approaches for reducing water demand are 

likely to benefit water supply planning in the Barnegat Bay watershed.  Reducing water demand 

is especially important in the face of changing climatic conditions that may place additional 

stresses on water supplies and the bay. 

  

Identify infrastructure, research and piloting options for the use of advanced treatment at 

wastewater treatment plants and water reuse, including wastewater and gray water, within the 

watershed. 

There are various opportunities to reuse water in the Barnegat Bay watershed.  One water 

“reuse” technique already being employed is aquifer storage and recovery (ASR), in which the 

Brick Twp. MUA directly pumps potable water into an aquifer for later recovery and use.  This 

allows the Brick Twp. MUA to build up water supplies when water is plentiful (winter and 

spring) and pump the water out of the aquifer when surface water supplies are low (summer and 
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fall).  ASR is also being used in Cape May and Monmouth counties.  Other examples include 

irrigation or groundwater recharge with gray water or treated wastewater.  For example, the 

Landis Sewerage Authority in the City of Vineland returns 5.6 mgd of treated wastewater to 

groundwater.  A major impediment is the cost of the necessary water treatment and/or 

infrastructure improvements.  However, water scarcity is becoming increasingly problematic in 

regions around the globe and innovative, cost-effective solutions are continually being 

developed.  Similarly, green building has become a major sustainability initiative in recent years 

with water saving measures being a key focus.  The completion of small water reuse 

demonstration projects will help raise public awareness of the region’s freshwater limitations and 

promote more widespread application of water reuse systems. 

 

America’s Water Infrastructure Act (AWIA) of 2018 includes some notable funding sources to 

save water and address other water issues.  Section 2004 of AWIA encourages the use of non-

potable water recycling to address water demand challenges, particularly for industrial 

applications, sends an important signal to both the private and public sectors to consider a water 

recycling approach for their water supply needs. Section 2007 of AWIA established the 

Innovative Water Technology Grant Program, which provides $10 million annually to support 

investments in innovative water technology, including water reuse or recycling and technologies 

to increase water supplies.  Lastly, Sec 4101 of AIWA requires the EPA to establish a 

Stormwater Infrastructure Funding Task Force, a multi-government and non-profit task force, to 

examine ways to improve stormwater infrastructure, including infrastructure that can facilitate 

greater capture and reuse of stormwater resources. 

 

Water Supply Objective 5 - Educate consumers regarding water supply issues and 

indoor/outdoor water conservation and reuse 

 

Building consumer knowledge of water conservation and water-supply protection can help 

promote and leverage actions designed to reduce water demand and improve water-supply 

protection.  Educated consumers are more likely to support and participate in conservation and 

protection programs.  Public education is also an important component to building resilience to 

climate change. Selected actions include: 
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Disseminate educational materials related to best practices for water conservation activities. 

Community awareness is the first step towards improving water conservation.  There are many 

available sources of public outreach materials geared towards water conservation, and programs 

are in place within the Barnegat Bay watershed to educate the public and build awareness about 

the need to conserve water.  There are also opportunities to leverage other environmental 

education programs and public venues to promote water conservation.  Substantial reductions in 

water demands can be 

achieved if the people 

who live, work, or 

otherwise spend time 

in the watershed are 

aware of the simple 

things they can do in 

their daily lives to 

conserve water.  Over 

the past decade, 

EPA’s Water Sense 

program and its 

nearly 2,000 partners 

have helped save 2.1 

trillion gallons of 

water and $46.3 

billion in energy and 

water bills from using WaterSense-labelled products, homes, and programs. 

. 

5.4 Objectives and Actions for Water Supply in the Barnegat Bay Watershed 

 

Objective 1 Protect, maintain and enhance existing water supply and surface and ground 

water flow  

 WS 1-1: Assess and implement existing shallow groundwater protection programs, 

including wellhead protection, rainwater and treated wastewater recharge, and new septic 

designs that may better address the release of nutrients and anthropogenic compounds to 

groundwater.   

 WS 1-2: Determine minimum ecological flow requirements for priority streams, rivers 

and wetlands within the watershed. 

 WS 1-3: Assess HUC 11s for water supply capability related to streamflow, surface and 

shallow groundwater withdrawal capacity. 

 WS 1-4: Support comprehensive planning that will guide sustainable water supply 

management, and to the maximum extent possible, maintain natural hydrology. 
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 WS 1-5: Promote and support land use activities that enhance water supply protection 

and minimize water withdrawals and usage, especially in the most stressed water supply 

planning areas as identified in the State Water Supply Master Plan 

 

Objective 2 Prevent degradation of water supplies 

 WS 2-1:Inventory and promote municipal land use regulations that emphasize water 

supply protection as a primary goal. 

 WS 2-2: Identify, implement and support voluntary and mandated conservation and 

infiltration practices and regulation to maintain and restore base stream flows and natural 

hydrology. 

 WS 2-3: Inventory and evaluate municipal ordinances, rate structures and other available 

information for opportunities to better ensure judicious water usage and incentivize water 

conservation at the household and community levels; including metering all water usage. 

 

Objective 3 Monitor and assess status and trends of water supply throughout the 

watershed.    

 WS 3-1: Conduct shallow aquifer protection monitoring. 

 WS 3-2: Continue to monitor water use trends. 

 WS 3-3: Continue, and if possible expand, stream flow monitoring throughout the 

watershed to assess the effects of changing precipitation patterns, water use and 

development. 

 WS 3-4: Assess water-supply trends and effects of current and projected surface and 

groundwater withdrawals 

 

Objective 4 Review existing literature and successful pilots, and conduct studies to improve 

scientific understanding of new and emerging issues pertaining to water conservation, 

advanced potable treatment options, and reuse     

 WS 4-1: Identify and explore infrastructure, research and piloting options for the use of 

advanced treatment at wastewater treatment plants and water reuse, including wastewater 

and gray water, within the watershed. 

 WS 4-2: Conduct research on the effects of sea level rise, salt water intrusion, and 

deicer/chloride on regional water supply and ecology. 

 

Objective 5 Educate consumers regarding water supply issues and indoor/outdoor water 

conservation and reuse   

 WS 5-1: Promote water reuse demonstration projects for stormwater, graywater and 

wastewater. 

 WS 5-2: Disseminate educational materials related to best practices for water 

conservation activities. 

 WS 5-3: Develop program to educate stakeholders on the source and value of their water. 
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 WS 5-4: Implement components of the BBP Communications Plan related to water 

supply protection. 
 

 

 

 

 

Figure 5.7 - Lake Carasaljo Tree Filter Boxes 


