
 

 

 

 
 

USGS WATER USE DATA AND 
RESEARCH GRANT  

 

Final Work Plan to Advance Comprehensive  
Water Transfer Data and Analysis in New Jersey 

 

 

New Jersey Statewide Water Use Data and Research Grant 

New Jersey Department of Environmental Protection 

New Jersey Geological and Water Survey 

USGS WaterSMART Grant # G15AC00366 

Submitted November 24, 2017 

 

 

 

 

 

 

                           



 

 

Table of Contents 
Introduction .................................................................................................................................................. 1 

New Jersey Water Use and USGS Data Standards Consistency Review ....................................................... 2 

Discussion.................................................................................................................................................. 7 

Data Gaps and Shortfalls ............................................................................................................................... 8 

Gap Area 1: Saline Diversions ................................................................................................................... 8 

Gap Area 2: Aquifer Designations ............................................................................................................. 9 

Gap Area 3: Agricultural Water Use Data ............................................................................................... 10 

Gap Area 4: Self-Supplied Domestic Water Use Data ............................................................................. 10 

Gap Area 5: Consumptive Water Use Estimates ..................................................................................... 12 

Gap Area 6: Potable Supply Interbasin Water Use ................................................................................. 13 

Gap Area 7: USGS and NJ Water Use Data Standards ............................................................................ 16 

Evaluation of Long-Term Goals ............................................................................................................... 16 

Analysis and Recommendations for Future Water Use Data and Research Workplans ............................ 17 

References .................................................................................................................................................. 18 

Appendix A. NJDEP Water Use and Research FY15 Grant Narrative .......................................................... 19 

Appendix B. List of NJDEP Water Use Summary Reports ........................................................................... 22 

 

Figures 

Figure 1. Chart showing census totals plus annual net domestic well permits .......................................... 12 

Figure 2. Gross Potable Supply Per Capita, 1990 to 2015........................................................................... 13 

Figure 3. Potable Supply Consumptive Use Per Capita, 1990 to 2015 ....................................................... 13 

Figure 4. Map showing percentage of NJ Highlands Region water used in each muncipality. .................. 15 

Figure 5. Net depletive and Consumptive loss by HUC11 (left) and Primary cause of depletive and 

consumptive loss (right). ............................................................................................................................. 16 

 

Tables 

Table 1. USGS Data Standards (with notes). ................................................................................................. 3 

Table 2. Comparison of NJ Data with USGS Standards ................................................................................. 5 

Table 3. Statewide Self-Supplied Domestic Well Estimates (provisional). ................................................. 11 

 



 

USGS WATER USE DATA AND RESEARCH GRANT: FINAL 

WORK PLAN TO ADVANCE COMPREHENSIVE WATER 

TRANSFER DATA AND ANALYSIS IN NEW JERSEY 

Introduction 
This report is submitted by the New Jersey Department of Environmental Protection (NJDEP) to meet 

the requirements of the United States Geological Survey’s FY15 Water Use Data and Research grant 

awarded to the department; Grant # G15AC00366. The grant application narrative can be found in 

Appendix A of this document. 

The NJDEP and its predecessors have a long history of water-use data collection, estimation, reporting 

and analysis.  The New Jersey Administrative Code provides New Jersey with the authority to require all 

users diverting over 100,000 gallons per day (gpd) to report diverted quantities in either daily or 

monthly totals depending on the permit type1.  Additionally, users who have the capability to divert 

greater than 100,000 gpd, but actually divert less are also required to report monthly data2.  Finally, in 

New Jersey’s Highland Region users diverting greater than 50,000 gpd are required to report their use3.  

Reporting occurs either on a quarterly or annual basis depending on permit type.    

Since 2001, NJDEP has cooperated with the United States Geological Survey’s (USGS) New Jersey Water 

Science Center (NJWSC) in the development, enhancement and utilization of the New Jersey Water 

Tracking Data Model, also known as NJ Water or NJWaTr (Tessler, 2003). NJWaTr is a conveyance-based 

water-use database that has become a critical tool in state and federal water-supply planning and 

modeling studies. This successful collaboration has led to a streamlined data sharing and QA/QC process 

that consistently produces reliable data with detailed attributes.  This agreement continues to evolve 

and be renewed with the NJWSC and is currently operating under a two-year Joint Funding Agreement 

set to expire in 2019.  

One of the primary goals of the NJWaTr project was to produce a single authoritative dataset that could 

be used in groundwater and surface water modeling and in water-resource evaluations by multiple 

studies and users without creating duplicate or inconsistent water use information.  Currently the 

Microsoft Access database is housed at the NJDEP with standard operating procedures developed to 

update, track changes, and transfer “official” datasets between NJDEP and NJWSC.  NJWaTr is used by 

the Delaware River Basin Commission, New Jersey Highlands Council, Army Corp of Engineers, county 

planning agencies, and by universities for a suite of regional and site-specific research projects. NJWaTr 

                                                           

1N.J.A.C. 7:19, Water Supply Allocation Permit Rules – Sections 2.14(3), 2.17 a(3), 2.18 (b) 

https://www.nj.gov/dep/rules/rules/njac7_19.pdf 

2 N.J.A.C. Chapter 20A, Agricultural, Aquacultural, and Horticultural Water Use Certification – 7:20A-2.6(a) 4-5 
https://www.nj.gov/dep/rules/rules/njac7_20a.pdf 
3 N.J.A.C. 7:38 Highlands Water Protection and Planning Act Rules – 2.5 
https://www.nj.gov/dep/rules/rules/njac7_38.pdf 

https://www.nj.gov/dep/rules/rules/njac7_19.pdf
https://www.nj.gov/dep/rules/rules/njac7_20a.pdf
https://www.nj.gov/dep/rules/rules/njac7_38.pdf
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continues to be the state’s primary data management tool for all water-use studies. It is important to 

note that NJWaTr is not a regulatory tool as the information needed to determine permitting 

requirements can be significantly different than the type of water use data needed to conduct water use 

research.   

NJWaTr is a fairly detailed technical tool and provided the underlying data for the water-use summaries 

and water availability analyses in the New Jersey Water Supply Plan 2017-2022 (available online at 

http://www.nj.gov/dep/watersupply/wsp.html). Additionally, NJDEP has published data summaries in a 

variety of simplified formats that may can be used to respond to a range of “typical” data requests 

received. Periodic updates of those report and data summaries are made as the water-use data time-

period is expanded in NJWaTr. See Appendix B for a summary of and weblink to those publications. 

New Jersey Water Use and USGS Data Standards Consistency 
Review 
One of the primary goals of this study was to determine where NJWaTr data are consistent with 

standards established by USGS and where inconsistencies and data gaps exist. Table 1 and the section 

after it summarize the USGS standards. Refer to USGS document titled WUDR_GuidelinesFY15FY16.docx 

for additional information related to the standards (https://water.usgs.gov/wausp/wudr/baseline-

summary.html ). Table 2 and the section after it summarize the status of NJ data compared to the USGS 

standards. 

 

http://www.nj.gov/dep/watersupply/wsp.html
https://water.usgs.gov/wausp/wudr/baseline-summary.html
https://water.usgs.gov/wausp/wudr/baseline-summary.html


 

TABLE 1. USGS DATA STANDARDS (WITH NOTES). 

Category BASELINE GOALS (Tier 1) Tier 2 Tier 3 

Public Supply 

Monthly withdrawals reported by 
system, water source, and water type. 
Deliveries to domestic users from public-
supply systems, and populations served.  
Report system information relevant to 
HUC-8 and county, and groundwater 
withdrawals with aquifer designation. 

Site-specific annual and monthly 
withdrawals (by intake, well, or well 
field) reported by water source, and by 
water type.  
Quantity of water purchased between 
systems, and source(s) of purchased 
water.   
Quantity of water sold between systems.  
Reporting and/or verification of water 
deliveries for domestic, commercial, 
industrial, thermoelectric and other use. 

Interbasin transfers. 
System uses (internal and other non-
revenue uses) and losses. 
Improve estimates of populations served 
by site (for example, by surface-water 
intake, well or well field). 
Use of reclaimed wastewater for public 
or landscape irrigation. 

Industrial 

Annual withdrawals by facility, reported 
by water source, by water type, and 
industry classification. 
Groundwater withdrawals reported with 
reference to aquifer. 

Site-specific (by intake and/or well) 
annual and monthly withdrawals 
reported by water source, by water type, 
and industry classification. 
Deliveries from public supply to 
industrial facility, and deliveries from 
other sources, such as treated 
wastewater. 

Site-specific consumptive use estimates. 
Site-specific discharges to surface water, 
or land application. 

Irrigation- Crop 

Aggregate annual withdrawals reported 
by water source, by water type, acres 
irrigated, and method of irrigation.  
Aggregate areas may be sub-county 
levels, but are feasible to summarize to 
county or HUC8. 

Site-specific monthly withdrawals by well 
and/or diversion from surface-water 
feature, or delivery from reclaimed 
wastewater.  
Monthly withdrawals reported by water 
source, water type, with associated acres 
irrigated and crop type, and method of 
irrigation system.  

Consumptive use and conveyance loss 
estimates by aggregate area (sub-county, 
county, HUC8, or up to HUC12. 
Site-specific return flows. 

Thermoelectric 

Site-specific, annual and monthly 
withdrawals, and net power generation 
reported by cooling-system type (once-
through or recirculating), by water 

Site-specific annual and monthly 
consumptive use. 

 



4 | P a g e  

source and by water type, and the source 
of the information (plant, govt. agency, 
etc.). 
Site-specific return flows. 

Self-Supplied 
Domestic 

Self-supplied domestic populations, by 
HUC8 and county, and by water source. 

Studies of actual metered domestic 
withdrawals, monthly by source. 
Improve estimates of self-supplied 
populations by utilizing property data 
and/or public water supply service areas, 
or other methods. 

 

Irrigation – 
Golf Courses 

Site-specific annual and monthly 
withdrawals reported by water source, 
by water type, and acres irrigated. 
Groundwater withdrawals designated by 
aquifer. 

Consumptive use estimates, by course, 
reported by month or annual. 
Acres irrigated by system type, by 
course. 

 

Livestock 
Annual withdrawals for major facilities, 
reported by water source and by water 
type. 

Site-specific annual and monthly 
withdrawals for all facilities reported by 
source of water, and by water type. 
Site-specific animal counts and animal 
type. 

Improved and verified coefficients for 
water use per head for animal type, 
confined or open-range, seasonal 
variability, and other variables.  
Water withdrawals from sources 
supported by USDA programs to protect 
streams. 

Mining 
Annual withdrawals reported by HUC-8 
and county, by source of water, and by 
water type. 

Site-specific annual and monthly 
withdrawals.  Site-specific commodity 
identified. 

Evaluation/reporting on water use by 
process (commodity processing, 
dewatering, dust suppression, etc.). 
Reporting on return flows/discharge of 
water from dewatering. 

Aquaculture 
Annual withdrawals reported by HUC-8 
and county, by source of water, and by 
water type. 

Site-specific annual and monthly 
withdrawals. Site-specific facility 
information (method, species cultured, 
etc.) 

 

Commercial 
Annual and monthly deliveries from 
public supply for commercial use. 

Site-specific annual and monthly 
withdrawals for self-supplied 
establishments. 
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Per USGS, in addition to the standards listed in the table, baseline goals (Tier 1) for most categories of water use include: 

1. Facility or system withdrawals for the following categories: Public Supply, Self-supplied Industrial, Irrigation-Crop, Thermoelectric, 

Irrigation-Golf Course, Livestock (major facilities), Mining, and Aquaculture. 

2. Withdrawals, deliveries or returns by water source – groundwater, surface water, reclaimed wastewater, wastewater effluent, and/or 

recycled water.  For groundwater sources, the aquifer should be identified. 

3. Withdrawals by water type – fresh or saline 

TABLE 2. COMPARISON OF NJ DATA WITH USGS STANDARDS 

Hydroelectric 
Power 

Site-specific, annual and monthly water 
use (water use to spin turbines) by water 
source and water type, and the source of 
the information (plant, govt. agency, 
etc.). 

  

Wastewater 
Treatment  

Annual and monthly deliveries from 
wastewater treatment plants to other 
users.  Specify category delivered to (i.e. 
industrial, thermoelectric, irrigation, etc.) 

  

Category BASELINE GOALS (Tier 1) Tier 2 Tier 3 

Public Supply 

Standards met or exceeded with exception 
for deliveries to domestic users are not 
distinguished from deliveries to commercial 
and industrial users which receive public 
supply 

Standards met or exceeded with exception 
for reporting and/or verification of water 
deliveries for domestic, commercial, 
industrial, thermoelectric and other use 
which is not distinguished from total public 
supply deliveries. 

Estimates of interbasin transfers can be 
made. Remaining standards not met.  

Industrial Standards met or exceeded. 

Standards met or exceeded with exception of 
deliveries from public supply to industrial 
facility, and deliveries from other sources, 
such as treated wastewater. 

Standards met or exceeded with exception of 
returns which are only estimated. 

Irrigation- Crop 
Standards met or exceeded with 
exception of irrigation method which is 
not reported. 

Standards met or exceeded with 
exception of irrigation method which is 
not reported. 

Consumptive use and return flow 
estimated at site level, conveyance loss 
not estimated or reported. 
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NJ’s conformance with the additional requirements listed for Tier 1 standards identified in the text below Table 1 is discussed below: 

1. Standard met or exceeded. 

2. Standard met or exceeded with the exception of reclaimed wastewater, wastewater effluent, and/or recycled water which is not data 

managed in NJWaTr. A limited number of examples of reuse exist in NJ. Some data may be available from other permitting or NJDEP programs. 

Thermoelectric 

Standards met or exceeded. 
Thermoelectric is a subcategory of power 
generation per NJ data definitions. Site 
specific return flows are estimated. 

Standards met with estimates, not 
reported. 

NA 

Self-Supplied 
Domestic 

Standard met or exceeded. 

Standard not met, but data available and 
work initiated with 2018 publication date 
anticipated. See Action section for 
details. 

NA 

Irrigation – 
Golf Courses 

Standards met or exceeded. 
Standards met or exceeded. Acres 
irrigated not in NJWaTr, but data 
collected by NJDEP. 

NA 

Livestock Standards not met. Standards not met. Standards not met. 

Mining Standards met or exceeded. Standards met or exceeded. 
Standards not managed in NJWaTr, but 
NJDEP typically has data available from 
permit applications. 

Aquaculture Standards met or exceeded. Standards met or exceeded. NA 

Commercial Standards not met. Standards met or exceeded. NA 

Hydroelectric 
Power 

Standards met or exceeded. 
Hydroelectric power is a subcategory of 
power generation per NJ data 
definitions. 

NA NA 

Wastewater 
Treatment  

Standard not met. Monthly sanitary 
discharge data is collected and stored in 
NJWaTr. Additional discharge category 
(e.g. industrial, remediation) is available 
from NJDEP sources. 

NA NA 



 

3. The NJ Water Supply Management Act specifically excludes regulation of saline water diversions 

so limited data are available. There are two nuclear power plants and a few saline aquifer 

potable supply withdrawals in the state. With the exception of the nuclear power plants, saline 

withdrawals are assumed to be of limited significance. Also see the Gap Area 1 section below. 

The additional requirements for USGS data standards also included the following six items. NJ’s 

conformance status is indicated below each of the six items.  

1. All data must be stored in an electronic format.  

➢ Standard met. 

2. A description of methods used to estimate values, coefficients, and/or other data must be 

provided.   

➢ Standard met. 

3. A description of data quality assurance and control procedures must be provided.   

➢ Standard met. 

4. Non-sensitive data, that is available for export or download from the state agency database, 

must be accessible to the USGS. 

➢ Standard met. The NJWSC has access to the detailed data and protocols are established 

to request detailed data in required for a specific project or study. 

5. The data must be made available to the USGS at the HUC8, county level, and aquifer (for 

groundwater sources).  

➢ Standard met. 

6. Interaction with USGS Water Science Center personnel is required. 

➢ Standard met.  

Discussion 
Some of the water use categories and tier goals merit some additional discussion related to NJ 

specifically or to provide some feedback to USGS that would inform future modifications or 

enhancements to the Water Use Data and Research program. 

Potable Supply 
Most water purveyors in NJ do not record and/or provide to the NJDEP the specific water use category 

for each of their customers. It is not unusual for NJ water purveyors to data manage the size of the 

supply line or meter size and the water use volume for each meter. While assumptions can be made 

about the size of a meter and the likely use of that water (e.g. smaller service lines and meters are for 

residential use), this is not always the case. It is particularly difficult to determine the water use for 

larger supply lines which could provide water for everything from large irrigation uses to highly 

consumptive industrial uses to non-consumptive industrial uses. Even customer names associated with 

owner can be unclear as to the use type. Recently some of NJ’s larger water systems have begun to 

install and utilize real-time automatic reading and reporting meters as part of their evolution to the use 

SCADA systems. The data is part of their efforts to reduce unaccounted-for-water loss and improve 

overall system efficiencies and reliability. These types of advanced metering and monitoring systems 

also create all sorts of research possibilities if the data are available at a large enough scale to provide 

useful information for statewide water use research and planning efforts. Recently NJDEP worked with a 

Rutgers University professor (http://humanecology.rutgers.edu/faculty.asp?fid=101 ) on a per-capita 

water use and population growth study. The final report should be available in early 2018. The research 

http://humanecology.rutgers.edu/faculty.asp?fid=101
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utilized detailed outputs from several of the state’s largest water systems not currently available to the 

NJDEP. From the information available in the draft report, it is apparent that the data available from 

water utilities who install real-time data reporting and SCADA systems create significant opportunities to 

better understand water use patterns and trends and to ultimately improve the overall reliability and 

resiliency of a state’s potable water systems. 

Livestock 
New Jersey does have some livestock operations; however, they are relatively small compared to other 

water use categories and seem to be primarily associated with small horse farms, small dairy operations 

and “gentleman farms”. These operations tend to be concentrated in several smaller regions around the 

state. Around 2010, NJDEP worked with the Department of Agriculture to determine if water use in 

these dense livestock areas was significant when compared to other water uses. Department of 

Agriculture domestic livestock data was compiled for Monmouth County NJ and “per animal” water use 

estimates were drafted. Even from this relatively simple method it was apparent that livestock water 

use was very small, even smaller than self-supplied domestic use in the county. At the time, it was 

determined that livestock water use was insignificant compared to other water uses and that the data 

available to determine use were of poor accuracy. The NJDEP concluded that livestock water use did not 

warrant the effort to include it in NJ’s water use databases. If additional data become available to 

improve the reliability of the livestock water use estimates, they should be added. Placeholders exist in 

NJWaTr to handle this information if and when they become available. 

Wastewater 
While wastewater reuse and its related water use categories may be significant water uses in less-water-

rich states, they are simply not economically or hydrologically significant in NJ at this time. However, it is 

worth noting that wastewater discharges in New Jersey can represent significant portions of dry-season 

flows in certain watersheds, especially those that are highly urbanized and not near the coastline. An 

example is the upper Passaic River Basin. In these cases, and where major surface water potable supply 

intakes exist downstream, information on the volume of wastewater discharge is an important data set 

to manage from a water use perspective. While it is impossible to know exactly what molecule of water 

is entering an intake, the relative makeup of wastewater discharge compared to the total flow in the 

stream is important to know from both a water quantity and quality perspective. NJDEP recommends 

that USGS consider expanding their water use reporting requirements to include actual wastewater 

discharges. While not specifically a use of water, it can be a significant data set needed to effectively 

manage water resources as a whole, especially when that water is “used” downstream. 

Data Gaps and Shortfalls 
The following section discusses the status and conclusions of the seven data gaps and shortfalls 

identified in NJ’s grant narrative.  

Gap Area 1: Saline Diversions 
New Jersey law (N.J.S.A. 58:1A-1 et seq.) specifically exempts the NJDEP from regulating salt-water 

diversions, so aquacultural activities in salt water or any salt water diversion used for cooling, energy 

production or any other purpose cannot be required to be submitted to the department (N.J.A.C. 7:19 – 

1.4). Until that regulation is modified, NJDEP must use data from other sources or data submitted 

voluntarily by the user. 



9 | P a g e  

There are several saline ground-water diversions which do fall under water allocation permitting 

requirements so data are collected by NJDEP. The Cape May City Water Department has reduced 

withdrawals from its confined Cohansey aquifer well field due to saltwater intrusion and now employs a 

desalination plant to treat brackish water withdrawn from the Atlantic City 800-foot sand. Keansburg 

Borough, Monmouth County began using desalination in 2012 on water withdrawn from the Old Bridge 

formation. Logan Generating Station uses saline water from the tidal portions of the Delaware River 

estuary for cooling purposes. Diversions from these saline sources are reported and included in NJWaTr. 

Occasionally, temporary dewatering permits are granted to allow for construction in saline shallow 

groundwater. These diversions are reported, but are generally small volumes and for a limited duration. 

They would also be included in NJWaTr. 

USGS NJWSC does estimate saline diversions as part of their five-year national water use compilations. 

This dataset, while estimated, is the best available source of information that NJDEP staff are aware of. 

Per USGS Circular 1405 (https://pubs.usgs.gov/circ/1405/ ) in 2010, 1.4 trillion gallons of saline surface 

water was diverted for thermo-electric generation. These volumes include both of NJ’s nuclear power 

plants as well as several smaller generating stations. Provisional 2015 data suggest large variations in the 

estimated water use. NJDEP and NJWSC are not certain if the large variation in saline water use is “real” 

or if they are an error associated with the method used to estimate water use. Additional research is 

needed to improve these water use estimates. Results from the national USGS will be utilized to inform 

NJDEP’s next actions.  

Gap Area 2: Aquifer Designations 
NJDEP updates the aquifer designation of wells when errors or inconsistencies are identified. However, 

the aquifer designation of wells contained in NJWaTr, as well as many NJDEP databases, have always 

been viewed with a certain amount of skepticism. This is not surprising as the hydrostratigrahy 

continues to evolve as new and better geophysical and stratigraphic age dating information becomes 

available and because of the simple fact that some level of professional interpretation must be applied 

to make an aquifer pick or aquifer designation for any one well. In 2013, NJDEP and the USGS NJWSC 

initiated a joint funding agreement to improve the state’s ability to consistently identify aquifers for NJ’s 

coastal plain aquifer system wells. The work was modeled after the Maryland Coastal Plain Aquifer 

Information System (MCPAIS) (https://md.water.usgs.gov/wss/pages/ais.html ). Some initial work was 

completed, but the final report from the NJWSC was never completed so additional phases of the 

project could not continue. This work was ongoing at the time of this grant’s application and staff were 

anticipating that the results of this study could be used to develop the NJWaTr specific 3-D GIS tools to 

improve aquifer designation. Additional work is still needed to meet this goal.  

Recognizing that identifying the correct hydrostratigraphy may be a moving target, NJWGS focused on 

one data attribute contained in the NJWaTr database that simplifies linking with the correct aquifer 

designation for a particular well if and when improved aquifer designation data becomes available. As 

part of this grant, NJDEP determined that adding the “subject item id” or “NJEMS ID” to as many wells as 

possible in NJWaTr was critical to data managing aquifer designation. This is the code currently used by 

NJDEP’s New Jersey Environmental Management System (NJEMS) regulatory database that identifies the 

same well (or hole in the ground), even when the permit number or name changes; such as is the case 

when a well is repaired or widened. Further complicating the naming issue occurred prior to 2008 when 

water withdrawal data were stored in an in-house database which did not require a consistent unique ID 

to be connected to individual diversions each year. For example, one year a well may have been referred 

to by its local name; “Well 2”, and the following year by its well permit number; “37-085674, even 

https://pubs.usgs.gov/circ/1405/
https://md.water.usgs.gov/wss/pages/ais.html
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though it is in fact the same site. This was the best available data when the NJWaTr data was first 

implemented, so it was used. This work is important in that it links one or more wells that may be 

referred to in NJWaTr under different site names but which actually are the same well and it allows data 

obtained via the NJEMS permitting database to readily linked to NJWaTr and vice versa. To date, NJGWS 

has updated or added the subject item IDs to approximately 1,200 wells. This effort will greatly improve 

the NJDEP’s ability to accurately identify aquifer designation for more of its wells.  

Gap Area 3: Agricultural Water Use Data 
As part of the effort to fulfill the requirements of this grant, NJDEP reached out to NJ Department of 

Agricultural (NJDA) representatives. NJDEP identified a NJDA staff person knowledgeable in agricultural 

data and water use and had several detailed exchanges of ideas to enhance NJ’s agricultural water use 

data. The areas that were discussed and considered worth pursuing are summarized below: 

1. The NJDA identified the State Agricultural Development Committee (SADC) as a source of 

data on preserved farmland. As part of this program the SADC identifies acres irrigated on 

preserved farmland and crop type. Using water demand coefficients and acreage it is 

possible to estimate water use numbers for preserved farmland. These data may partially 

overlap with NJDEP Agricultural Water Use Certifications (permits) but contains more 

detailed crop data and could be used to check and/or calibrate the estimated water use 

volumes required to be submitted as part of those certifications. 

2. NJDA representatives also identified the National Agricultural Statistics Service (NASS) as a 

source of data as well as offered some assistance to gather and interpret the data to aid in 

improving NJ’s agricultural water use data. 

3. NJDA was also conducting some research on water use coefficients for irrigated cropland 

and offered to make the results of those studies available to NJDEP when it was final. 

Despite not specifically quantifying or developing new water use data, the grant allowed NJDEP to 

develop contacts with the NJDA and to identify possible areas of research and future collaboration. 

Additionally, NJDEP has identified agricultural water use as one of ten priority policies for improving the 

state water supplies. Policy item eight in the New Jersey Water Supply Plan 2017-2022 (NJWSP) is listed 

as “Coordinate with the agriculture community to assess agricultural water use and anticipated 

demand”. Having this item specifically in the state’s water supply plan allows specific funds and grants 

to be available for research. See page 75 of the NJWSP.  

Gap Area 4: Self-Supplied Domestic Water Use Data 
As a direct result of this grant, NJDEP staff investigated several different methods to improve its 

estimate of the number of self-supplied domestic wells in NJ. Anecdotally, the estimate was always 

assumed to be around 400,000 private, self-supplied wells. Assuming 2 to 3 people per well equates to 

about 10 to 15 percent of New Jersey’s 8.5 million person population who rely on self-supplied wells for 

their household water use. Where that estimate came from is unclear, but it has been consistently 

repeated and reported. Without detailed data on how the estimate was derived it is difficult to break 

those counts down to the HUC11 or smaller scales. Additionally, in order to provide the data required by 

USGS standards; specifically, the provision that “a description of methods used to estimate values, 

coefficients, and/or other data must be provided”, NJDEP determined that additional research was 

needed. 
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NJDEP staff identified the Integrated Public Use Microdata Series or IPUMS as an ideal source to gather 

GIS-based census data. IPUMS is the world's largest individual-level population database. Prior to having 

this dataset available, NJDEP staff were forced to work with paper copies of tables printed by the US 

Census Bureau. Access to detailed census information linked to GIS shapefiles at multiple spatial scales 

greatly simplified analysis of the data and allowed finer resolution well location counts to be made. 

Using both municipal and census track census data related to the “where do you get your water from” 

survey questions, NJDEP was able to determine the number of private self-supplied wells by NJ 

municipality from the 1970, 1980 and 1990 census results. Similarly, comparable analyses were 

conducted for the census track data. There are 566 municipalities and 5,445 census tracts in NJ.  

These census results were then coupled with NJDEP Bureau of Allocation and Well Permitting (BWAWP) 

self-supplied domestic well permit data that have been required since 1947. BWAWP provided a dataset 

of domestic well permit number, date drilled, and municipal, county and geographic location for all new 

wells (additions) and all well sealed (reductions) since 1970. BWAWP staff did not provide well owner 

information and NJDEP staff does not plan to release the individual well permit data as part of its 

domestic well publication. These data were summarized by municipality and by year to get the net 

number of self-supplied domestic wells from each of the three census periods (1970, 1980 and 1990) to 

2014. The 1970, 1980 and 1990 census totals were used as the baseline to add to the net number of 

wells as determined by the BWAWP data to get a recent estimate for NJ. This combination of data 

resulted in an estimate of the total number of domestic wells by municipality, county and state. Table 1 

and figure 1 show the results of the 1970, 1980 and 1990 census data and the corresponding 2014 well 

counts. 1990 totals were selected as the best estimate and show a total of 377,445 wells statewide; a 

number quite close to the 400,000 estimate. Similar analysis was done with the census tract data. 

NJDEP staff working on the grant became aware of two additional GIS datasets during this analysis 

which when analyzed cast some doubt on the well totals discussed above. The first dataset was a 

statewide parcel dataset, which contains individual properties and property type descriptions; e.g. 

residential, commercial, apartment, etc. The GIS data can be found online at: 

https://njgin.state.nj.us/NJ_NJGINExplorer/IW.jsp?DLayer=Parcels%20by%20County/Muni . The second 

dataset is the water purveyor service area boundaries available online at: https://njogis-

newjersey.opendata.arcgis.com/datasets/new-jersey-public-community-water-purveyor-service-areas. 

This second dataset should be the area currently served (and should not be confused with the franchise 

area). When these two datasets are overlaid, the residential parcels outside of the service area should 

roughly correspond to the number of domestic wells in NJ. Some parcels may not be developed and 

hence not have a well actually drilled on it. Other parcels such as farms may have domestic wells 

installed, but not captured by the residential property code. When this analysis was conducted, there 

were a total of 205,488 residential parcels identified outside of service areas. A very different estimate 

than the 377,445. Adding farmland, apartments, public-schools and church parcels to this analysis only 

increased the total possible number of self-supplied wells to 233,488.  

 TABLE 3. STATEWIDE SELF-SUPPLIED DOMESTIC WELL ESTIMATES (PROVISIONAL). 

 Census Totals 2014 Totals 

1970 Census Baseline 237,718 373,940 

1980 Census Baseline 281,694 389,970 

1990 Census Baseline 319,130 377,445 

 

https://njgin.state.nj.us/NJ_NJGINExplorer/IW.jsp?DLayer=Parcels%20by%20County/Muni
https://njogis-newjersey.opendata.arcgis.com/datasets/new-jersey-public-community-water-purveyor-service-areas
https://njogis-newjersey.opendata.arcgis.com/datasets/new-jersey-public-community-water-purveyor-service-areas
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FIGURE 1. CHART SHOWING CENSUS TOTALS PLUS ANNUAL NET DOMESTIC WELL PERMITS 

It is theorized that several factors may be creating inaccuracies with the data sets. First, the purveyor 

service areas may include some areas actually served by domestic wells, 2) some significant portion of 

the census surveys were answered incorrectly which resulted in an over or under-estimate of the 

number of domestic wells; presumably an overestimate, 3) many areas which were originally served by 

domestic wells, but which are now served by public water did not submit the proper permits to seal or 

re-designate self-supplied wells and so the BWAWP data overestimate the number of wells, or 4) some 

combination of all the errors are in effect. Work is on-going to refine the two methods to see if they 

converge around an estimate; perhaps around the 300,000 number and a 25% reduction from the 

original estimate. USGS will be referenced as supporting this research when the report is published.  

Gap Area 5: Consumptive Water Use Estimates 
Consumptive water use continues to be a concern for NJ water supply managers. The recently released 

NJWSP determined that while statewide per capita water use is decreasing, consumptive per capita 

water use is increasing. See Figures 2 and 3, reproduced from the NJWSP and calculated using NJWaTr 

data. These consumptive water uses can create large peak instantaneous and daily demands which can 

place increased stress on a water purveyors’ infrastructure. The diversions and corresponding 

consumptive uses also occur when streamflows are at their lowest and have the potential to place 

additional stress on surface and ground-water resources.  

The NJWSP identified several policy action items which will address reducing consumptive use. Policy 

Item #1 will “promote the efficient use of the state’s freshwater resources” which includes the reduction 

of consumptive use. Policy Item #5 will “evaluate the impact of discouraging new or increased allocation 

for highly consumptive non-potable uses”. Both of these policy items necessitate the need for improved 

consumptive use estimates. Limited progress was made to improve the actual consumptive use 

estimates, but the data and analyses conducted and released as part of the NJWSP lay the baseline for 
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such studies going forward. Additionally, see the discussion in Gap Area 6 related to the depletive and 

consumptive water use stream low flow margin method developed by NJDEP to evaluate NJ’s 

hydrologically connected surface water and unconfined aquifer systems. 

 

 

FIGURE 2. GROSS POTABLE SUPPLY PER CAPITA, 1990 TO 

2015. 
FIGURE 3. POTABLE SUPPLY CONSUMPTIVE USE PER CAPITA, 
1990 TO 2015 

 

Gap Area 6: Potable Supply Interbasin Water Use 
NJ is a relatively small state; approximately 8,729 mi2, compared to its neighbors of Pennsylvania and 

New York; approximately 46,055 mi2 and 54,556 mi2, respectively. Despite its relatively small size, NJ is 

served by approximately 600 public community water systems. For several of the largest water systems, 

their water source is located outside of the area they serve; such as the case with a reservoir in the 

mountains and its service area near the coast. Additionally, purveyors serving multiple towns, and even 

those serving one town, can have multiple smaller sources which provide water to a subarea within the 

larger service area. This can create pressures zones (sometimes referred to a pressure gradients) within 

one service area. To further complicate this, these pressure zone boundaries can vary hourly and daily 

depending on the local scale demand and if and when sources are pumping. These factors make 

interbasin potable supply transfers difficult to determine. Two alternatives were evaluated to determine 

if there were better ways to identify and quantify interbasin water use. 

The first alternative evaluated was determined to be feasible, but not realistically implementable at a 

statewide or even regional level. The first alternative was to use a hydraulic model of the 

interconnections and transmission lines; such as is developed for WaterCAD. Work done as part of the 

2007 NJDEP Interconnection and Mitigation of Water Supply Emergencies, available online at 

http://www.nj.gov/dep/watersupply/pdf/interconnect-report.pdf, showed that hydraulic models could 

be developed at the statewide scale. However, based upon the actual day to day use of that model to 

determine and quantify interbasin water transfer, the model proved to be too cumbersome for staff to 

use and not detailed enough to adequately provide the level of detail information needed. It is 

suspected that some water purveyors who maintain detailed distribution system data and who have 

developed detailed hydraulic models are capable of determining rates of and variations in the interbasin 

transfers.  

The second alternative evaluated was simpler than the first, but implementable at a statewide scale and 

with the resources currently available to department staff. This alternative uses NJWaTr and Bureau of 

Safe Drinking Water population served data to determine the average annual interbasin transfers. With 

this issue in mind, NJDEP designed its NJWaTr database with a conveyance-based structure. The 

conveyance-based design is based on the from site – to site concept with the diversion associated with 

http://www.nj.gov/dep/watersupply/pdf/interconnect-report.pdf
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the conveyance and not the withdrawal site, as is typically done. With the appropriate geographic 

attributes assigned to each from and to site and BSDW population served data, it is possible to estimate 

interbasin transfers. Figure 4 is one example of the interbasin-type of analysis capable with NJWaTr. This 

example is based upon the NJ Highlands region. While not specifically a watershed or basin, the NJ 

Highlands region was protected to limit potential impacts to several of NJ’s largest water supply 

reservoirs which supply water to northeastern NJ’s major population centers. The figure shows how 

much of a town’s potable water is supplied by water from the NJ Highlands region. Not surprising, some 

towns outside of the Highlands receive 100% of their water from inside the Highlands. Unexpected, is 

the fact that some towns within the Highlands receive some water from outside the Highlands. Refer to 

Desai, et al., 2015 for details on the process and results.  

While the first method may ultimately prove more accurate, it is not readily implementable now. The 

second method, while simpler is still valuable and provides critical data on the role that interbasin 

transfers play in NJ potable water use. A variation of the latter method was used to develop the 

depletive (out of basin transfers) and consumptive watershed water budgets discussed below. 

Interbasin water use, both potable supply or any other use category has the potential to impact a 

watershed’s water budget. These impacts can be either positive or negative. Consumptive water loss has 

the same effect as an out-of-basin water transfer does; at least to the exporting basin. Recognizing these 

two processes have the potential to impact the unconfined groundwater and surface water flow of a 

watershed, NJDEP developed a planning method referred to as the Stream Low Flow Margin Method 

(Domber, et al, 2013). The method was used to develop statewide HUC11 scale water budgets designed 

to identify watersheds where depletive and consumptive use losses may be exceeding water supply or 

ecologic limitations. Additional study will be needed to determine if and to what extent the actual risk is 

occurring. The analysis was twofold and consisted of net depletive and consumptive water loss 

estimates and an ecologically based streamflow reduction threshold. The threshold was developed using 

stream flow statistics and work completed by USGS specifically for NJ on the Ecological Limits of 

Hydrologic Alternation or ELOHA method (Hoffman and Rancan, 2009). The results of this analysis were 

included in the NJWSP. See Figure 5 for a map showing the HUC11 net depletive and consumptive losses 

and the primary cause of the loses. Refer to the NJWSP for more details or Domber, et al, 2013. 
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FIGURE 4. MAP SHOWING PERCENTAGE OF NJ HIGHLANDS REGION WATER USED IN EACH MUNCIPALITY. 
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FIGURE 5. NET DEPLETIVE AND CONSUMPTIVE LOSS BY HUC11 (LEFT) AND PRIMARY CAUSE OF DEPLETIVE AND 

CONSUMPTIVE LOSS (RIGHT). 

 

Gap Area 7: USGS and NJ Water Use Data Standards 
See section titled “New Jersey Water Use and USGS Data Standards Consistency Review” for a detailed 

discussion of this gap area analysis. 

Evaluation of Long-Term Goals 
In addition to the specific Gap Areas identified above, NJDEP also identified three long-term goals that it 

wanted to evaluate as part of this grant. The grant stated those goals may include the following:  

1. Continual updates of the categorization and ontology of NJWaTr to keep pace with evolving 

standards of the USGS and/or the Integrated Water Resources Science and Services (IWRSS) 

partnership of which USGS is a member;  

2. Use of the Tethys web application development platform (a Utah-Wyoming cyberinfrastructure 

water modeling collaboration) to move NJWaTr to the cloud, where open water web services 

can be used to make the data available to USGS and other interested parties; and  

3. Direct integration with an enhanced version of NHD Plus, which could serve as a foundational 

national dataset for the federal Open Water Data Initiative.   

After evaluating goals 1 and 2, NJDEP determined that the Western States Water Council (WSWC) and 

their Water Data Exchange (WaDE) program might be a simpler and readily implementable alternative 

to the Tethys web application. Several conference calls were initiated with Sara Larson of the WSWC to 

determine if derivatives of the NJWaTr data could be delivered via the WaDE platform. The answer 

based upon the initial conversations was “yes”, that NJ data with some minor manipulation could be 
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made available via a web portal. Because of this investigation NJDEP added additional tasks to its FY18-

FY19 NJWaTr Joint Funding Agreement with the NJWSC to “Explore web-based delivery of NJWaTr data” 

including continuing work with the WSWC. This additional task was a direct result of the work 

completed as part of this WaterSMART grant. NJDEP staff is attempting to determine what department 

level approvals are needed to place this data on a state server. 

NJDEP is still interested in pursuing the NHD Plus integration, but no progress was made. 

Analysis and Recommendations for Future Water Use Data 
and Research Workplans 
The USGS Water Use and Data Research grant provided NJDEP staff with the opportunity to evaluate its 

water data program to determine if it is consistent with USGS national standards and to focus its actions 

by identifying key areas to focus future work on. The data consistency work is particularly critical in light 

of the long-term goals of NJDEP of integrating state data with a regional or national web-portal like 

WaDE.  

An analysis and review of the information compiled as part of this report and other on-going NJDEP 

work identified the following priorities that should be included in the department’s on-going water use 

data research and analysis: 

1. Continue support of the NJWaTr project; including continued support of QA/QC procedures, 

expansion of the data model to address emerging issues (such as national data ontology 

consistency to allow for use of web portal-type applications), and incorporation of the newest 

water use data, 

2. Continue to develop methods to improve estimates of self-supplied domestic wells, including 

the method outlined in this report, 

3. Improve the state’s agricultural water use data methods and by working with other state 

agencies, including the NJDA, SADC and NASS, 

4. Collaborate with the USGS NJWSC to incorporate their saline water diversions into NJWaTr. 

Identify improved methods and sources of saline water use data to improve NJ’s overall data on 

saline water diversions including the ability to distinguish between salt water and brackish water 

sources, 

5. Identify and implement methods to improve consumptive water use estimates, 

6. Identify water use data attributes collected by NJDEP program which are relevant to USGS data 

standards and incorporate information in to NJWaTr. Develop procedures to continue to 

incorporate this data, 

7. Add the “subject item id” or “NJEMS ID” to as many wells as possible in the NJWaTr database to 

facilitate improved aquifer designations. 

8. Identify and implement software and web-based applications that facilitate NJ’s ability to 

distribute water use data for use by researchers and the general public. Continue to produce 

NJ’s data summary publications.  

9. Continue to improve the department’s ability to model interbasin water use. 

Please contact Steven Domber at steven.domber@dep.nj.gov for additional information relating to the 

information contained in this report.   

mailto:steven.domber@dep.nj.gov


18 | P a g e  

References 
 

Desai, Foram, Domber, Steven, and Snook, Ian, 2015, Potable Water Supplied in 2011 by New Jersey’s 

Highlands, 30 p., 3 illus., and 3 tables, New Jersey Geological and Water Survey Open File Report OFR 15-

1, Trenton, NJ. 

Domber, S., Snook, I. and Hoffman, J.L., 2013, Using the stream low flow margin method to assess water 

availability in New Jersey’s water-table-aquifer systems, N.J. Geological & Water Survey Technical 

Memorandum 13-3, 70 p. (NJGWS TM 13-3). 

Hoffman, J.L. and Rancan, H., 2009, TM 09-3, The hydroecological integrity assessment process in New 

Jersey: N.J. Geological Survey Technical Memorandum 09-3, 67 p., TM 09-3. 

Hoffman, Jeffrey L., 2014, Water Withdrawals in New Jersey from 2000 to 2009: New Jersey Geological 

and Water Survey Information Circular, Trenton, NJ. 

New Jersey Geological Survey, 2010, New Jersey water transfer model withdrawal, use, and return data 

summaries: N.J. Geological Survey Digital Geodata Series DGS 10-3, set of 5 Microsoft Access 2000 

databases, available at: http://www.njgeology.org/geodata/dgs10-3.htm. 

Snook, I.P., Domber, S.D., and Hoffman, J.L., 2013, Computer workbook summarizing New Jersey 

withdrawals and discharges on a HUC11 basis, 1990-2009: New Jersey Geological and Water Survey 

Digital Geological Data Series DGS 13-1, Trenton, NJ 

Tessler, Steven, 2003, Data model and relational database design for the New Jersey water-transfer data 

system (NJWaTr): U.S. Geological Survey Open-File Report 03-0197, one CD-ROM, available online at 

http://pubs.usgs.gov/pubs/of/2003/ofr03197/. 

 
 

 

 

 

 

http://pubs.usgs.gov/pubs/of/2003/ofr03197/


 

Appendix A. NJDEP Water Use and Research FY15 Grant 
Narrative 
 

New Jersey Department of Environmental Protection Water Use Data and Research 

USGS State Water Use Data and Research Cooperative Agreement 

Grant Opportunity Number GI5AS0001  

July 21, 2015 

 

The New Jersey Department of Environmental Protection (NJDEP) and its predecessors have a long 

history of water-use data collection, estimation, reporting and analysis.  Since 2001, NJDEP has 

cooperated with the USGS New Jersey Water Science Center (NJ WSC) in the development, 

enhancement, and utilization of the New Jersey Water Tracking Data Model, also known as NJ Water or 

NJWaTr (Tessler, 2003). NJWaTr is a conveyance-based water-use database that has become a critical 

tool in state and federal water-supply planning and modeling studies. This successful collaboration has 

led to a streamlined data sharing and QA/QC process that consistently produces reliable data with 

detailed attributes.  One of the primary goals of the project was to produce a shared dataset that could 

be used in groundwater and surface water modeling and in water-resource evaluations.  While NJWaTr 

is a fairly detailed technical tool and provided the underlying data for NJ’s current Statewide Water 

Supply Plan (unpublished draft), it has also been used to develop more user-friendly water-use data 

reports (Hoffman 2014, NJGS 2010, and Snook et al 2013). Currently the Microsoft Access database is 

housed at the NJDEP with standard operating procedures developed to update, track changes, and 

transfer “official” datasets between NJDEP and NJ WSC.  NJWaTr is used by the Delaware River Basin 

Commission, New Jersey Highlands Council, Army Corp of Engineers, county planning agencies, and by 

universities for a suite of regional and site-specific research projects.  

Despite the significant progress made over the last decade, NJ water resource managers are aware of 

several gaps and suspect that there are a few other shortfalls in NJWaTr when compared to the USGS 

baseline standards; including tiers 1, 2 and 3 as identified by the grant guidelines.  As part of this grant 

proposal/application the following potential gap areas will be investigated:  

1. Saline water diversions are specifically not required to be permitted by NJDEP water allocation 

regulations.  There are two nuclear power plants that use significant volumes of saline water. 

Saline water uses will be investigated to determine the significance of these uses.  

2. Site-specific groundwater diversions are currently associated with a specific aquifer or 

hydrogeologic unit in NJWaTr.  These “aquifer designations” were based upon a variety of 

sources of which little metadata were available.  Recent well construction additions to NJDEP 

databases and the availability of 3-D GIS analysis provide an opportunity to check the initial 

aquifer designations using a semi-automated GIS process.  NJDEP would like determine if this 

alternative GIS process could be used to make aquifer determinations to meet Tier 2 data 

standards.  

3. The NJ Department of Agriculture and related state and federal agencies collect a significant 

amount of NJ specific agricultural information (irrigation- crop, aquaculture, and livestock uses). 
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These datasets have the potential to provide additional water use data not currently captured 

in the NJDEPs agricultural certification program.  

4. NJ has a new and potentially improved method to estimate private domestic well use down to 

the census track level using US Census Bureau data and NJ well permit information. The 

feasibility of using this method will be evaluated.   

5. Accurate consumptive water-use estimates are critical to estimating water availability. While 

NJWaTr contains monthly consumptive-use coefficients, this information has not been 

reviewed recently.  These estimates and coefficients will be evaluated to determine if better 

methods or estimates can be made. 

6. In NJ, the potable supply sector is the most dynamic user of water as they are continually 

expanding and/or consolidating water systems. This situation makes water tracking and 

monitoring of interbasin transfer data difficult to manage. NJDEP will evaluate possible 

alternatives to manage this situation.  

7. NJDEP will work with its NJ WSC and regional USGS water-use specialists to identify additional 

gaps between NJWaTr data and the baseline USGS data standards and determine if additional 

data collection and improved analysis are needed.  

Based on these investigations, the scope of the substandard data will be identified and NJDEP’s priorities 

and steps for improving water-use data to meet the USGS baseline standards will be outlined in a work 

plan for the competitive FY2016 grants.   

An additional long-term goal for NJ is to further improve integration of State water-use data with USGS 

data, so as to improve the availability, quality, compatibility and delivery of water-use data that is 

collected and/or estimated by the State.  The priorities and specific steps for further improving 

integration will be determined through active ongoing collaboration and coordination with USGS 

Regional and NJ Water Science Center personnel.  Various alternatives for further improving integration 

may include: 

4. Continual updates of the categorization and ontology of NJWaTr to keep pace with evolving 

standards of the USGS and/or the Integrated Water Resources Science and Services (IWRSS) 

partnership of which USGS is a member;  

5. Use of the Tethys web application development platform (a Utah-Wyoming cyberinfrastructure 

water modeling collaboration) to move NJWaTr to the cloud, where open water web services 

can be used to make the data available to USGS and other interested parties; and  

6. Direct integration with an enhanced version of NHD Plus, which could serve as a foundational 

national dataset for the federal Open Water Data Initiative.   

To the extent that USGS is ready to provide sufficiently detailed feedback and guidance, the priorities 

and specific steps for further improving integration will be outlined. 

NJDEP will send one of the two grant applicants identified below to one of the Stakeholder meetings so 

that NJ can share its experience with its counterparts across the country as well as to inform its own 

process. 

 

 



21 | P a g e  

 

For Additional Information please contact:  

Steven Domber, Acting Section Chief at steven.domber@dep.nj.gov  or  

Rich Grabowski, Environmental Specialist 4 at richard.grabowski@dep.nj.gov 

Water Supply Planning and Modeling Section 

New Jersey Geological and Water Survey 

Division of Water Supply and Geoscience 

New Jersey Department of Environmental Protection 
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Appendix B. List of NJDEP Water Use Summary Reports 
 

New Jersey Water  

Data and Analysis Publications – May 2017 

New Jersey Geological and Water Survey- NJDEP 

www.njgeology.org 

 

Data 

• DGS10-3 New Jersey Water Transfer Model Withdrawal, Use, and Return Data Summaries: 5 

MS Access files with complete set of site attribute data and monthly transfer data 1990 through 

2011 http://www.nj.gov/dep/njgs/geodata/dgs10-3.htm  

• DGS09-1 Reservoir Storage and Related Diversions in the Passaic and Hackensack River Basins, 

1898 to 2011 http://www.njgeology.org/geodata/dgs09-1.htm   

Data Summaries 

• IC - Water Withdrawals in New Jersey 1990 to 1999 

http://www.nj.gov/dep/njgs/enviroed/infocirc/withdrawals.pdf  

• IC - Water Withdrawals in New Jersey 2000 to 2009 

http://www.njgeology.org/enviroed/infocirc/withdrawals2009.pdf 

• DGS13-1 Computer Workbook Summarizing New Jersey Withdrawals and Discharges on a 

HUC11 Basis http://www.nj.gov/dep/njgs/geodata/dgs13-1.htm  

• DGS04-9 New Jersey water withdrawals, transfers, and discharges by WMA, 1990-1999 

http://www.nj.gov/dep/njgs/geodata/dgs04-9.htm  

• New Jersey Water Withdrawal, Use, Transfer and Discharge Summary 1990 to 1999 by HUC11 

http://www.nj.gov/dep/njgs/enviroed/HUC11.htm  

• Potable Water Supplied in 1999 by New Jersey’s Highlands 

http://www.nj.gov/dep/njgs/enviroed/freedwn/highpotwater.pdf  

• OFR 15-1 Potable Water Supplied in 2011 by New Jersey’s Highlands 

http://www.njgeology.org/pricelst/ofreport/ofr15-1.pdf  

Data Analysis 

• TM 13-3, Using the Stream Low Flow Margin Method to Assess Water Availability in New 

Jersey’s Water-Table-Aquifer Systems   

http://www.nj.gov/dep/njgs/pricelst/tmemo/tm13-3.pdf  

• DGS14-1 Water Availability in New Jersey on a Watershed Management Area Basis 

http://www.njgeology.org/geodata/dgs14-1.htm 

• TM 09-1 Potential Rate of Stream-Base-Flow Depletion from Groundwater Use in New Jersey 

http://www.njgeology.org/pricelst/tmemo/tm09-1.pdf  

Geology 

http://www.nj.gov/dep/njgs/geodata/dgs10-3.htm
http://www.njgeology.org/geodata/dgs09-1.htm
http://www.nj.gov/dep/njgs/enviroed/infocirc/withdrawals.pdf
http://www.njgeology.org/enviroed/infocirc/withdrawals2009.pdf
http://www.nj.gov/dep/njgs/geodata/dgs13-1.htm
http://www.nj.gov/dep/njgs/geodata/dgs04-9.htm
http://www.nj.gov/dep/njgs/enviroed/HUC11.htm
http://www.nj.gov/dep/njgs/enviroed/freedwn/highpotwater.pdf
http://www.njgeology.org/pricelst/ofreport/ofr15-1.pdf
http://www.nj.gov/dep/njgs/pricelst/tmemo/tm13-3.pdf
http://www.njgeology.org/geodata/dgs14-1.htm
http://www.njgeology.org/pricelst/tmemo/tm09-1.pdf
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• IC - Kirkwood-Cohansey water-table aquifer 

http://www.njgeology.org/enviroed/infocirc/kirkwood-cohansey.pdf 

• GSR 40 - Hydrostratigraphy of the Kirkwood and Cohansey Formations of Miocene Age in 

Atlantic County and Vicinity, New Jersey http://www.njgeology.org/pricelst/gsreport/gsr40.pdf  

• GMS 16-1, Geologic and Aquifer Map of Cape May County, New Jersey 

http://www.njgeology.org/pricelst/gmseries/gms16-1.pdf  

• GMS 13-1, Aquifer Correlation Map of Monmouth and Ocean Counties, New Jersey 

http://www.state.nj.us/dep/njgs/pricelst/gmseries/gms13-1.pdf  

Water Supply Plan  
 

• Draft New Jersey Water Supply Plan 2017 – 2022  with Appendices 
http://www.nj.gov/dep/watersupply/wsp.html  

 

http://www.njgeology.org/enviroed/infocirc/kirkwood-cohansey.pdf
http://www.njgeology.org/pricelst/gsreport/gsr40.pdf
http://www.njgeology.org/pricelst/gmseries/gms16-1.pdf
http://www.state.nj.us/dep/njgs/pricelst/gmseries/gms13-1.pdf
http://www.nj.gov/dep/watersupply/wsp.html

