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Work Plan for Improving Pennsylvania’s Water Use Data Program 

Cooperative Agreement Number G15AC00397 between the United States Geological Survey (USGS) 

and Pennsylvania Department of Environmental Protection (PADEP) 

Contact Info:  

David Jostenski, P.E. 

PADEP, Office of Water Resources Planning, Division of Planning & Conservation 

djostenski@pa.gov 

(717) 772-5659 

 

Summary: 

Pennsylvania’s water use data program has been collecting water use reports from users for several 

decades from various use categories. Since 2003 the program has increased reporting requirement to a 

point where many of the water use data baseline goals set by USGS for all water use categories are 

being met (Attachment A).  However, there is a need for improving the program, specifically in regards 

to data collection, quality assurance, and delivery.  Pennsylvania’s work plan will focus on building 

online report services for the public to readily retrieve up-to-date water use datasets to include individual 

reports and summarizations of water use data by political (county) and hydrologic (HUC) boundaries.  

Work will also focus on enhancements to PADEP’s online reporting application, DEPGreenPort.  The 

enhancements should improve the quality of water use data received while decreasing the number of 

reports rejected during PADEP’s review process.  

Objectives: 

• Improve water use data delivery by building report services for the public to view and download 

submitted water use data. 

  

• Improve quality assurance and data collection of reported water-use data by linking various 

water use reports forms within DEPGreenPort, specifically the Chapter 110, Water Allocation, 

and Water Management Plan Reporting Application (Chapter 110 Reporting Application) used 

to collect water use data submitted to PADEP. 

     

• Improve quality control checks to the Chapter 110 Reporting Application 

 

• Improve data collection and quality assurance by allowing users an option for spreadsheet 

uploads.  Improve data collection by conversion of remaining paper forms to online submission 

forms. 

 

Description of Pennsylvania’s Water Use Data Program: 

 

Historically, collection of water withdrawals and use in Pennsylvania is shared among PADEP and two 

river basin commissions formed as federal state compacts.  The federal-state compact agencies are the 

Delaware River Basin Commission (DRBC) and the Susquehanna River Basin Commission (SRBC).  

These two commissions have authority in their respective basins to review and collect data for all 

withdrawals greater than 100,000 gallons per day (gpd).  PADEP has been collecting water use data for 
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several decades mainly through required reporting from public water suppliers (PWS) and periodic 

mailings of paper water use survey forms to other facilities other than PWS.  PADEP only regulates 

withdrawals of surface water by public water suppliers and withdrawals of both surface and groundwater 

by unconventional natural gas well operators within Pennsylvania, including the areas outside the two 

basin commission’s basins.  Through these regulations of public water suppliers, PADEP has regularly 

been collecting daily water withdrawal reports from surface water sources and annual water use reports 

that include all sources of withdrawals, purchases and sales, delivery distribution, and other system 

related information. 

   

The Water Resources Planning Act of 2002 (Act 220) called for PADEP to perform an initial 

registration and annual report from any person(s) who withdrew more than 10,000 gallons of water per 

day, averaged over any 30-day period and all public water suppliers (which served year-round at least 15 

service connections or at least 25 residents) and hydropower facilities regardless of amount or type of 

withdrawal.     Act 220 lead to the adoption in 2008 of Chapter 110, Water Resources Planning 

Regulations which established ongoing registration, reporting and recordkeeping requirements including 

user specific contents for public water suppliers, power generation facilities, manufacturing industries, 

mining, agriculture, golf courses, and ski resorts. Data from water use reporting is stored in PADEP’s 

enterprise Water Use Data System (WUDS) database. 

 

Annually, PADEP receives over 8,000 subfacility (SF) reports and over 2,500 primary facility (PF) 

reports (table 1). A subfacility is a site-specific record, such as a groundwater water or surface water 

intake. A SF report contains information such as the monthly amount withdrawn or purchased or sold (in 

case of a PWS), days use per month, and how the source was measured. A primary facility is the 

business entity or system that owns and operates one or more SFs.  A PF report contains system water 

use information and is divided into two types of reports; PWS PF report and Non PWS PF report.  The 

PWS PF report for only public water suppliers (which serve year-round at least 15 service connections 

or at least 25 residents), which are over 1,900 active public water suppliers within the commonwealth.  

The other PF report is the Non PWS PF report, which is for all other facilities that are not PWS, such as 

industrial, commercial, power generation, etc.  

 

A PWS PF report includes the average daily water distributed to different connection types (domestic, 

industrial, institutional, commercial, bulk sales to other PWS, oil and gas, other, and water losses).  The 

report also includes the number of connections by type, number and type of connections per 

municipality, total population served, percent population served by municipality, peak and minimum 

daily use, and other system information.  

 

The Non PWS PF report contains how much of the amount of water reported in each of the SF reports 

was returned to a receiving waterway, to a public sewage system, other method of discharge, or 

combination of all these. An example would be a power generating plant reporting the amount of water 

discharged to a waterway after leaving the plant’s cooling system.  Another example is a golf course 

reporting no water discharged from the site, concluding all water withdrawal for irrigation was 

consumed.  The report preparer is instructed to not account for stormwater runoff in the discharge 

amounts and not to include consumption amounts, (i.e., evaporation, incorporation in product, deep well 

injection, off-site disposal) as an “other” method of discharge. 
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Category  
Reports Submitted 

SF PF 

Commercial & Institutional 324 126 

Hydroelectric Power 13 12 

Industrial 963 193 

Irrigation 443 170 

Livestock 344 182 

Mining 228 69 

Public Water Supply 5,793 1,747 

Thermoelectric Power-Once Thru Cooling 32 12 

Thermoelectric Power-Recirculated Cooling 74 27 

Wastewater Collection and Treatment 2 2 

Total 8,216 2,540 

Table 1. Breakdown of the number of SF and PF water use reports submitted to PADEP for 2014 report 

year by water use category 

 

Of the roughly 10,000 reports submitted annually, there are usually 20% that do not pass an acceptance 

review and are rejected by PADEP staff.  Eventually, most of the rejected reports are corrected and 

accepted into WUDS.  Once the reports are entered into WUDS, the data is used by government 

agencies, including USGS Pennsylvania Water Science Center for the 5-year Estimated Use of Water in 

the United States compilation efforts, and private sectors for water resource planning and permitting 

purposes in assessing water resources against existing and projected use demands.  

 

Since 2009, data from the water use reports were readily shared with the public through an online data 

download tool from Pennsylvania’s State Water Plan website1.  Unfortunately, due to outdated software 

and limited IT resources the data download tool is no longer functioning.  Currently, any request for 

water use information is handled on a case by case resulting in some delay to the interested party.   

 

Statement of Work (tasks listed by priority): 

Task 1: Improve water use data delivery by building public-facing online report viewers and download 

functionality of electronically submitted water use reports.  

Utilize PADEP’s website2 to build report viewers for the public to access data from water use reports.  

Figure 1 is an example of an operational report viewer.  

   

                                                           
1 http://www.pawaterplan.dep.state.pa.us 
2 http://www.dep.pa.gov/DataandTools/Reports/Pages/Water.aspx#.Vz8ZsqPD-Hs 
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Figure 1. Screen capture of PADEP’s eDMR reporting website. 

 

Due to the various types of water use reports and the structure of the data tables within WUDS, there 

will be (9) separate report viewers developed. All report viewers will have a function to export a dataset 

to various file formats; to include XML, CSV, and Excel. The viewers are as follows: (1) Water Source 

Registration, (2) Water Quantity Report by Source; (3) Water Use Report by Water Supplier; (4) Water 

Use Report by Facility (5) Water Allocation Daily Withdrawal Report; (6) Water Management Plan 

Daily Water Use Report (tentative); (7) Water Use Summary Report Statewide; (8) Water Use Summary 

Report by County; and (9) Water Use Summary Report by Watershed. 

 

(1) Water Source Registration Viewer will call up registration data stored in WUDS.  Information 

includes the identification and description of the registrant, the name, description, and location of 

water sources. The viewer will allow the user to define a specific facility by ID or filter/query by 

the following fields: water use type (commercial, industrial, livestock, irrigation, mining, 

hydroelectric power, public water supply, oil and gas, thermoelectric power, wastewater 

collection and treatment, and other), SF type (surface water withdrawal, groundwater 

withdrawal, and interconnection), status (active or inactive), county, and watershed levels 

(HUC2 through HUC10).  Due to PADEP’s sensitive information policy PWS source locations 

will be limited to only municipality/county and watershed.  

 

(2) Water Quantity Report by Source Viewer will call up data stored in WUDS from Chapter 110 

annual SF reports. SF reports are relevant to all water use categories and contain detailed source 

information, including monthly water withdrawals and days use.  Where applicable, SF reports 

are records of purchases or sales quantities and days use through public water supply 
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interconnections. Multiple fields will be used to filter the data in the viewer.  Fields for filtering 

are water use type (commercial, industrial, livestock (includes aquaculture), irrigation, mining, 

hydroelectric power, public water supply, oil and gas, thermoelectric power, wastewater 

collection and treatment, and other), SF types (surface water withdrawal, groundwater 

withdrawal, and interconnection), status (active or inactive), report years, counties, and 

watershed levels (HUC2 thru HUC10).  An option to select a single facility will require an ID 

type and unique ID number. Due to PADEP’s sensitive information policy, PWS source 

locations will be limited to only municipality/county and watershed. 

 

(3) Water Use Report by Water Supplier Viewer will call up data stored in WUDS from annual PF 

reports from PWS.  PF reports contain information about average daily water use by use type 

(deliveries to domestic, commercial, industrial, institutional, oil & gas, bulk sales to PWS, and 

water losses), number of connections by use type, connections by municipality by use type, total 

population served, percent of population served by municipality, peak and minimum amount and 

date, and other system information.  The viewer will contain filter/query boxes for the user to 

limit their search.  Filters will allow for searching by a system (PF) status (active or inactive), 

report year(s), watershed levels (hydrologic units), and county(s).  The user will have the option 

to select an individual system using an ID type and unique ID number.   

 

(4) Water Use Report by Facility Viewer will call up data stored in WUDS from annual PF reports 

from facilities other than PWS, Non PWS.  The Non PWS PF report contains the amount and 

manner of water discharged after use.  Currently, three manners of discharge are used: (1) direct 

discharge to receiving waterway, (2) discharge to public sewage system, and (3) other.  The 

viewer will contain filter boxes for the user to limit their search.  Filters will include facility 

status (active or inactive), report years, and counties.  The user will have the option to select an 

individual system using an ID type and unique ID number. 

  

(5) Water Allocation Daily Withdrawal Report Viewer will call up data stored in WUDS from daily 

water withdrawal reports submitted by PWS monthly to PADEP. The viewer will contain filter 

boxes for the user to limit their search.  Filters will include report years, and counties.  The user 

will have the option to select an individual system using an ID type and unique ID number.   

 

(6) Water Management Plan Daily Water Use Report Viewer (tentative) will call up data stored in 

WUDS from daily water withdrawal reports submitted by Oil and Gas operators monthly to 

PADEP.  The viewer is tentative based on the implementation of proposed regulations requiring 

a report change from monthly/quarterly to daily/monthly for all water withdrawals and purchases 

used for hydraulic fracturing of unconventional gas well development. The viewer will contain 

filter boxes for the user to limit their search.  Filters will include report years, and counties.  The 

user will have the option to select an individual system using an ID type and unique ID number.   

 

(7) Water Use Data Summary Viewer (Statewide) will summarize water withdrawals within 

Pennsylvania by each water use category.  Totals will be shown for both surface water and 

groundwater withdrawals. The user will be able to filter the report by year. 
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(8) Water Use Data Summary Viewer (County) will summarize water withdrawals for each 67 

Pennsylvania counties. Totals will be shown for both surface water and groundwater withdrawals 

grouped by water use category. The user will be able to filter the report by year. 

 

(9) Water Use Data Summary Viewer (Watershed) will summarize water withdrawals for each 

watershed within Pennsylvania, using HUC2 (3 units) through HUC8 (55 units) levels from the 

National Watershed Boundary Dataset.  Totals will be shown for both surface water and 

groundwater withdrawals grouped by water use category. The user will be able to filter the report 

by year. 

 

Task 2: Improve quality assurance of reported water use data by linking Chapter 110 Subfacility and 

Primary Facility Reports 

To complete an annual Chapter 110 report, a facility must submit at least one SF report and a PF report.  

The current Chapter 110 Reporting Application handles these reports independent of each other, but in 

actuality the information within the reports is related.  

With regards to PWS reported data (average daily withdrawal/purchase) from the SF reports, those 

values would be used to populate the total average daily use within the PF report. The report preparer 

would be required to complete each SF report prior to starting their PF report.  Once the PF report is 

completed, the option to submit all reports will be available.  When the report preparer starts the PF 

report a field would be visible showing a total average daily water use, calculated from their completed 

SF reports.  The report preparer would use the total average daily water use value to subdivide into 

multiple available water use categories; domestic, commercial, industrial, institutional, bulk sales to 

other PWS, oil and gas, and other.  Any remaining amount would populate the water loss field.  All 

category amounts must equal the total average daily water use. 

A similar setup will be created for the Non PWS report structures, where the reported discharge amounts 

of all types from the PF report cannot be greater than the total of all reported SF reports.  

Task 3: Increase quality control checks to the Chapter 110 Reporting Application and other IT related 

changes to include; an option for spreadsheet uploads, and conversion of remaining paper forms to 

online submission forms. 

In 2014, PADEP received over 29,000 reports through the Chapter 110 Reporting Application.  All these 

reports are subject to an acceptance review by PADEP staff.  To prevent the submission of common data 

entry errors the application has existing format rules, such as restricting non number characters in a 

value field.  However, additional quality control functionality is needed.   Enhanced quality controls 

checks will be incorporated into the application to notify the report preparer of possible errors before 

submission of the report to PADEP.  The goal is to improve the quality of reports received, reduce the 

amount of PADEP staff time spent conducting acceptance reviews, and reduce the number of reports 

returned to the report preparer for errors or discrepancies found during the acceptance review. 

The following is a list of enhanced quality checks: 
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1. When any water quantity amount is entered, the application will check the previous (from most 

recent prior accepted report) amount.   If the difference between the two amounts are greater than 

50% than that field will be flagged as a possible error. 

2. Within the Chapter 110 PWS PF Report there are fields to input the system’s minimum daily 

water use and maximum daily water use.  The application will check to see if these values are 

acceptable based on their average daily water use. 

3. Within the Chapter 110 Non PWS PF Report, the previously submitted method(s) of reported 

discharge or return will prepopulate on the form and the report preparer will not be allowed to 

remove the method(s) until they provide a reason for the change.  A new method can be added 

without this requirement. 

The enhanced validation checks discussed in the above items 1 and 2 will generate a possible error 

report for the report preparer to consider before final submission. 

Additional work within this task would be the option for the report preparer to upload an Excel 

spreadsheet file instead of manually entering water use values into PAGreenPort. 

Currently, there are (3) paper forms used to support the Chapter 110 program;  Chapter 110 Water 

Withdrawal and Use Registration Form, 3940-FM-BSDW0048, Termination of Registration Form, 

3940-FM-BSDW001, and Chapter 110 Subfacility Revision Form, 3940-FM-BSDW0291. These forms 

will be converted to online forms for electronic data submission. 

Additional priorities: 

• Research the effects of climate change on water availability. 

• Improve reporting compliance by working with other agencies, such as river basin commissions, 

to identify non-reporting facilities and engage in concerted outreach efforts to improve the 

understanding of Act 220 and our State Water Plan.  

• Development of water use projections and water use trends for the next 20 years. 
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Attachment A 

Table showing Pennsylvania’s water use program based on USGS standards for major water use 

categories 

 Tier Levels  

Category Tier 1 (baseline) Tier 2 Tier 3 
a b c d a b c d a b c d 

Public Supply                         
Industrial                         

Irrigation- Crop                         
Thermoelectric                         

Self-Supplied Domestic                         
Irrigation – Golf Courses                         

Livestock                         
Mining                         

Aquaculture                         
Commercial                         

Hydroelectric Power                         
Wastewater Treatment                         

   

 standard met  

 standard not met  

 not applicable  

 

Table containing descriptions of USGS standards for all major categories of water use 

Category Tier 1 Tier 2 Tier 3 

Public Supply 

a. Monthly withdrawals 

reported by system 

and water source and 

water type. 

b. Deliveries to domestic 

users from public-

supply systems and 

populations served.  

a. Site-specific annual 

and monthly 

withdrawals (by 

intake and/or well or 

well field) reported 

by water source, and 

by water type.  

b. Quantity of water 

a. Interbasin transfers. 

b. System uses (internal 

and other non-revenue 

uses) and losses. 

c. Improve population 

served estimates. 

d. Use of reclaimed 

wastewater for public 
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c. Report system 

information relevant 

to HUC-8 and county, 

and groundwater 

withdrawals. 

d. Reported aquifer 

designation. 

purchased between 

systems and 

source(s) of water.   

c. Quantity of water 

sold between 

systems.  

d. Reporting and/or 

verification of water 

deliveries for 

domestic, 

commercial, 

industrial, 

thermoelectric and 

other use. 

or landscape 

irrigation. 

Industrial 

a. Annual withdrawals 

by facility reported by 

water source, by 

water type, and 

industry 

classification. 

b. Groundwater 

withdrawals reported 

with reference to 

aquifer. 

a. Site-specific (by 

intake and/or well) 

annual and monthly 

withdrawals reported 

by water source, by 

water type, and 

industry 

classification. 

b. Deliveries from 

public supply to 

industrial and 

deliveries from other 

categories. 

a. Site-specific 

consumptive use 

estimates. 

b. Site-specific 

discharges to surface 

water or land 

application. 

Irrigation- 

Crop 

a. Aggregate annual 

withdrawals reported 

by water source and 

by water type. 

b. Aggregate acres 

irrigated, and method 

of irrigation.  

c. Aggregate areas may 

be sub-county levels 

but are feasible to 

summarize to county 

or watershed. 

a. Site-specific 

withdrawals by well 

or diversion from 

surface-water 

feature, or delivery 

from reclaimed 

wastewater.  

b. Monthly withdrawals 

reported by water 

source, type,  

c. Monthly reported 

acres irrigated, crop, 

and method of 

irrigation.  

a. Consumptive use and 

conveyance loss 

estimates by aggregate 

area (sub-county, 

watershed (HUC8 or 

up to HUC12). 

b. Site-specific return 

flows. 

Thermoelectric 

a. Site-specific, annual 

and monthly 

withdrawals and net 

power generation 

reported by cooling-

a. Site-specific annual 

consumptive use. 

b. Site-specific monthly 

consumptive use. 
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system type (once-

through or 

recirculating), by 

water source and by 

water type, and the 

source of the 

information (plant, 

govt. agency, etc.). 

b. Site-specific return 

flows. 

Self-Supplied 

Domestic 

a. Self-supplied 

domestic populations, 

by HUC-8 and 

county, and by water 

source. 

a. Studies of actual 

metered domestic 

withdrawals, 

monthly by source. 

b. Improve estimates of 

self-supplied 

populations by 

utilizing property 

data and/or public 

water supply service 

areas, or other 

methods. 

 

Irrigation – 

Golf Courses 

a. Site-specific annual 

and monthly 

withdrawals reported 

by water source, by 

water type, and  

b. acres irrigated.  

c. Groundwater 

withdrawals 

designated by aquifer. 

a. Consumptive use 

estimates, by course, 

reported by month or 

annual. 

b. Acres irrigated by 

system type, by 

course. 

 

Livestock 

a. Annual withdrawals 

for major facilities, 

reported by water 

source and by water 

type. 

a. Site-specific annual 

and monthly 

withdrawals for all 

facilities reported by 

source of water, and 

by water type. 

b. Site-specific animal 

counts and animal 

type. 

a. Improved and 

verified coefficients 

for water use per 

head for animal type, 

confined or open-

range, seasonal 

variability, and other 

variables.  

b. Water withdrawals 

from sources 

supported by USDA 

programs to protect 

streams 

Mining 
a. Annual withdrawals 

reported by HUC-8 

a. Site-specific annual 

and monthly 

a. Evaluation/reporting 

on water use by 
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and county, by source 

of water, and by water 

type. 

withdrawals.   

b. Site-specific 

commodity 

identified. 

process (commodity 

processing, 

dewatering, dust 

suppression, etc.). 

b. Reporting on return 

flows/discharge of 

water from 

dewatering. 

Aquaculture 

a. Annual withdrawals 

reported by HUC-8 

and county, by source 

of water, and by water 

type. 

a. Site-specific annual 

and monthly 

withdrawals.  

b. Site-specific facility 

information (method, 

species cultured, 

etc.) 

 

Commercial 

a. Annual deliveries 

from public supply 

for commercial use. 

b. Monthly deliveries 

from public supply 

for commercial use.  

a. Site-specific annual 

and monthly 

withdrawals for self-

supplied 

establishments 

 

Hydroelectric 

Power 

a. 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  

a. Site-specific, annual 

and monthly return 

flows from public 

wastewater treatment 

and industrial 

facilities. 

a. Site-specific 

discharges to surface 

water or land 

application. 
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Attachment B 

Example layouts of Water Use Data Viewers  

(shown for intended content and not as final product) 

 

Example layout of the Water Source Registration Viewer 
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Example layout of the Water Quantity Report by Source Viewer 
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Example layout of the Water Use Report by Water Supplier Viewer 
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Example layout of the Water Use Report by Facility Viewer 
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Example layout of the Water Allocation Daily Withdrawal Report Viewer 
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Example layout of a Summary Report Viewer 

 


