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Introduction 

The State of Vermont recognizes that there can be impacts to the use and quality of our 
waters and as a result, the Department of Environmental Conservation (DEC) in the Agency of 
Natural Resources (ANR) employs regulatory processes for managing such impacts in addition 
to developing methods for evaluating the resource. The Drinking Water and Groundwater 
Protection Division (DWGWPD), the Vermont Geological Survey (VGS), and the Watershed 
Management Division (WSMD) in DEC are actively working on groundwater and surface water 
issues through development of framework characterization data and through permitting 
programs.   

Groundwater provides approximately seventy percent of Vermont’s drinking water.  In 
the past forty years stewardship over this resource has increased to address evolving issues. In 
the late 1960s in response to drought, Vermont well drillers began filing reports of wells drilled. 
In the late 1970s public water systems began testing new wells for interference with 
neighboring wells. In the 1980s groundwater quality problems emerged ranging from naturally 
occurring radionuclides and arsenic to man-made solvents and petroleum products. Clean up 
efforts began to address groundwater contamination from waste disposal sites, and source 
water protection area mapping and protection planning began for public water system wells. In 
the 1980s and 1990s rules were adopted to better protect new wells from septic systems 
following increased concerns of pathogens. Groundwater issues now include areas of low 
yielding wells, lowering health standards for naturally occurring elements, and concerns about 
locating and protecting future municipal sources of drinking water. Today virtually all wells and 
water systems are permitted under the Vermont Water Supply Rules (1992, 2005, 2010) 
adopted by the Agency of Natural Resources.  

Passed during the 2006 session of the 2005 Biennium, Act 144 authorized the evaluation 
of statewide groundwater management and protection. Section 5 of Act 144 directed the 
Agency of Natural Resources to report on: 

(1)  An analysis by the agency of natural resources of whether the withdrawal of groundwater 
or bottling of drinking water in certain geographic areas of the state has impacted the use or 
quality of groundwater or surface water for domestic drinking water or other purposes; 

(2)  A listing of any areas identified under subdivision (1) of this section, a summary of how the 
agency of natural resources responded to groundwater or surface water shortages in those 
areas, and agency recommendations on how to avoid similar impact areas in the future; 

(3) A compilation of groundwater supply information included in the well completion or closure 
reports submitted to the agency of natural resources in the last 15 years by licensed well 
drillers; 
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(4) The amount of drinking water approved for bottling per day from each source in the state 
permitted under 10 V.S.A. § 1675 for use by a bottled water facility; 

(5) Any groundwater mapping completed by the agency; and 

(6) Any other information deemed relevant by the agency. 

In response to Act 144, the VGS conducted an analysis of existing water well data and 
datasets (Gale and others, 2009) and Vermont Rural Water Association reviewed well 
interference data. ANR contracted with the USGS to produce a water use study. The study by 
Medalie and Horn (2010), partially funded through the DEC, made use of available data to 
estimate use values and produced a water use database (VWU) for the State. The report also 
identified data limitations such as inaccurate water well locations, assumed values for 
coefficients such as per-capita water withdrawals, lack of seasonal data, and lack of site-specific 
data. Medalie and Horn (2010) pointed out that a major missing component of the water 
resource assessment was detailed information on groundwater withdrawals. Groundwater use 
and withdrawal in Vermont is only regulated through permitting of Potable and Public water 
sources and large (>57,600 GPD) commercial and industrial withdrawals.  While it is reasonable 
to assume that there is a sufficient supply of groundwater for current uses, the impacts of 
groundwater withdrawal are not regularly or systematically evaluated, and much of what we 
know about the use and impact of groundwater within the state is based on estimates, 
primarily from the 2010 Medalie and Horn report.  

The Vermont legislature passed Act 199 in 2008 and declared Vermont’s groundwater a 
public trust. A permitting process and reporting of large groundwater withdrawals followed. 
Groundwater withdrawal permits and reporting requirements in DWGWPD are for 
groundwater withdrawals that do not meet the exemption criteria listed in Act 199 as follows: 
withdrawals used exclusively for fire suppression, or other public emergencies; domestic, 
residential use; farming; dairy processing and milk handlers licensed in accordance with 6 V.S.A. 
subsection 2721; closed loop, standing column, or similar non-extractive geothermal heat 
pumps; public transient and non-transient, non-community water systems not withdrawing 
more than 57,600 GPD for commercial, industrial, purposes; for the investigation or 
remediation of a release of a hazardous material that is being supervised by the Secretary 
under 10 V.S.A., Section 6615b or 10 V.S.A., Chapter 159, subchapter 3; and public community 
water systems as defined in 10 V.S.A. subsection 1671. Bulk and bottled water suppliers of any 
size are required to obtain a Source Water Permit pursuant to the Environmental Protection 
Rules (EPR), using Chapter 21, the Water Supply Rule and the requirements of Chapter 24, the 
Groundwater Withdrawal Reporting and Permitting Rule. Existing groundwater withdrawals of 
greater than 20,000 gallons per day need to be reported annually to ANR.  
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Water Use and Work Plan Development 

The DEC seeks better quality water withdrawal and consumptive use data to apply 
towards water budget analyses and towards identification of geographic areas in need of 
detailed groundwater and hydrogeological information. Vermont’s Regional Planning 
Commissions requested our assistance in defining areas at higher risk during drought and in 
understanding groundwater availability. The USGS, through the water use grant process as 
authorized by the SECURE Water Act, is working with states to develop higher quality water use 
data.  

The long-term grant objective is to improve availability, quality, compatibility and 
delivery of water-use data. Vermont does not currently report water use data to the USGS. 
Medalie and Horn, 2010, did not attempt to fit the Vermont data into the USGS Site Specific 
Water-Use Data System (SWUDS) or the New England Water Use Data System (NEWUDS) which 
have “exacting requirements” since they would not accommodate available data. The water use 
database delivered by USGS to ANR is a “stand alone” MS Access database which has not been 
updated or reviewed since 2010. Water distribution data is collected by the DWGWPD from 
some public water system operators, although the data is not made publically available via the 
web site. The Work Plan proposed will allow Vermont to build internal databases, move data to 
standardized formats, and develop a system for data export and reporting to USGS. This will be 
the first systematic report of water use data to the USGS.  

The first grant phase was to develop a work plan in coordination with the USGS and all 
Divisions in the Department of Environmental Conservation. We also reached out to the Agency 
of Agriculture. The DEC sub-contracted a large portion of the planning work and conducted the 
following activities during 2015-2016: 1) Produced an inventory of data held by the DEC 
including the number of records, whether or not geographic data existed for the record, the 
data format, and dates of records; 2) Reviewed existing data formats, reporting methods, and 
data collection methods; 3) Identified methods and resources required to increase data quality 
in each major USGS water withdrawal reporting category; 4) Developed a work plan, timeline 
and budget that would have the greatest impact on improving water use data collected in 
Vermont. 

During the 2015 grant year we hired a non-profit, Vermont Rural Water Associates 
(VRWA), to assess and inventory the current state of data collected in Vermont. The inventory 
is presented in Table 1. VRWA conducted interviews with DEC personnel to ascertain the format 
and quality of data held in the Department. The majority of groundwater and surface water 
data is held and maintained by 1) DWGWPD in either the SDWIS database for public supplies or 
in the Well Completion Report database, or 2) WSMD (surface water) in excel spreadsheets or 
as pdf documents. Data is collected as pdf files, in databases, in word documents, and on paper. 



DATA DESCRIPTION RELEVANT USGS 
CATEGORIES

FORMAT DATASET/FILE 
NAME

FIELDS GPS LOCATION 
Y/N

STREET 
ADDRESS 
Y/N

NUMBER OF RECORDS DATA START 
DATE

DATA END 
DATE

NOTES WORK PLAN SOURCE GROUNDWATER
/SURFACE 
WATER

  Funding 
amounts 
(removed )

PRIORITY

USGS Vermont Water Use database: USGS, funded through 
the State of Vermont, delivered a water use database in MS 
Access. Data was based on estimated values and data 
available through 2005. Metadata includes data sources and 
methods. No data is routinely reported to USGS.

Conduct full review, edit and update of 
the VWU MS Access database (2010). 
Include new data sources, 12 digit WBD, 
and potentially export data or re-design 
database to be compatible with in-house 
datasystems. 

DWGWPD G/S  High - 
Years 1-4

Monthly reported water withdrawals for CWS, NTNC, and 
those TNCs that are disinfecting. Water use data reported 
include gallons used, water source (ground or surface water). 
The usage data is contained in the GEC_WATER_USAGE table 
(the field is gwu_gallons_used). Reports are received in paper 
format, entered into SWWU by staff, scanned and archived. 
Reported monthly. Minimum reporting value is 0.

Public Supply, 
Commercial, Industrial, 
Irrigation - Golf Courses, 
Crops, Livestock

Microsoft SQL 11 SDWIS/GECWS Reporting year, Water 
system ID, Facility ID (water 
source), total gallons/bulk 
or bottle gallons by month

Y - incomplete Y - 
incomplete

Database 106,037 / PDFs 
archive 35,574

1995 Present A)Water use information must be correlated to other
tables in the SDWIS database for information on the 
actual location of intakes for mapping purposes and 
assignment to HUC 8. B) Many USGS categories are 
relevant here, but without knowing about the PWS 
customers, we can't determine where the water is 
going geographically or to what customer type 
(homeowner, commercial, golf course, etc). Many 
PWS do not meter individual customers.

A) Correlate monthly water use data to 
other tables within SDWIS as necessary 
to determine intake locations. Integrate
with VMU database. B) Require PWS to 
meter each customer and report 
monthly usage by USGS category. C) 
Assign HUC 8 and 12 digit WBD.

DWGWP G/S For A and B, High - 
Years 1-2

Well driller reports submitted to DWGWPD. Data includes 64 
fields such as location , depth, static water level, gravel or 
bedrock well, and yield. Types of materials and depths are 
available in tables.  Locations prior to 2010 are highly suspect. 
The well completion database is part of the GEC_WS but 
there is also a scanned archive of PDFs. A "well use code" of 1 
indicates domestic. Reported at time of drilling. Minimum 
reporting requirement is 0.

Self-Supplied Domestic Microsoft SQL 11 GEC_WS/Well 
Completion Report 
Database

Well use code 12481/105,248 
have a GPS 
location; 12220 
have an E911 
address 
location. Data 
checked 
9/7/2016

A portion 
has a 
physical 
address or 
the address 
of the 
property 
owner 
whether on 
premises or 
not.

Estimated 106,000 1966 Present A) Locations are known to be inaccurate. DEC 
developed protocols to attach wells logs to E911 
addresses. B) Many wells are missing tags. DEC has 
protocol for assigning new tags. C) Transcription errors 
resulted in numerical errors in the database. D) Many 
records are incompete or missing data.

A) Employ previously developed 
protocols to link well locations to well 
record to improve accuracy and allow 
for placement in HUC 8 and in 12 digit 
WBD. B) Clerically review records to 
correct errors. C) Review materials and 
assign hydrogeologic codes. Codes are 
based on porosity and permeabily and 
impact interpretations of rate of 
infiltration. These are used for water
budget calculations. D) Review/verify 
bedrock/gravel well designations.

DWGWP G  For A -D, High - 
Years 1-2

Effluent data pertaining to 94 municipal, 95 industrial facilities 
and 42 pretreatment permits.  A majority of effluent data is 
required to be reported on a monthly basis, however there 
are several that are permitted to report quarterly, 
semiannually and annually. Reports come in hard copy format 
(though the pretreatment facilities can submit hard copy or 
electronic). Reported monthly, semi-annually or annually.

Commercial, Industrial, 
Aquaculture, Mining, 
Thermoelectric

Microsoft SQL 11 Wastewater 
Inventory Database 
(WWInv)

Permitee, permit number,  
month/year, total flow 
(mgd). The Permit Program 
Category field could be used 
to differentiate industry 
types. 

Y* - incomplete Y Estimated 44,000 2000 Present Some water withdrawal data for industrial facilities 
may be in SDWIS. However, there are facilities using 
water that will only be reported as effluent. The 
effluent data will need to be correlated to the facility 
for mapping using the permit database, which is also 
in SQL. Latitude and longitude is not complete and 
what they do have may be out of date.

A) Correlate reported discharges to 
permits database for precise location of 
outflows. B) Compare to SDWIS and 
eliminate duplicate records (those 
facilities already reporting gallons 
pumped on their monthly reports). C) 
Require each source be listed on 
monthly reports. D) Assign HUC 8 and 12 
digit WBD.

WSMD G/S Medium - 
Years 3-5

Report of groundwater withdrawals of greater than 20,000 
GPD. Water usage is reported annually on hard copy and 
maintained in a text file by DWGWPD. There is also a 
permitting requirement for withdrawals >57,600 GPD; 1 
permit has been issued to date. Reported annually. Minimum 
reporting requirement is 20,000 GPD.

Industrial, Commercial, 
Aquaculture, Mining, 
Thermoelectric, Irrigation 
- Golf Course, Livestock

Microsoft Word File name: GW 
Withdrawals 2008-
2013 Greater than 
20.docx

System name, town, use in 
GPD, year

N N 39 2008 2014 A) The list of facilities reporting is likely be incomplete. A) Obtain GPS locations for source(s). B) 
Create spreadsheet or database for data, 
methods for updating data, and to track 
water usage including facility and well 
locations. C) Determine if source is in 
bedrock or surficial materials. D) Assign 
HUC 8 and 12 digit WBD.

DWGWPD G  High - 
Year 1

There is no known source of water use data for this category 
within DEC. Agricultural activities are exempt from reporting 
their water withdrawals. However, the United States Agency 
of Agriculture conducts Farm and Ranch Irrigation Survey 
every five years, with the results available on their web site. 
This may provide good estimates statewide, but will lack site 
specific data required to meet Tier 1 standards. Only large 
farms withdrawing more than 57,600 GPD are required to 
report.

Irrigation - Crop, 
Livestock

PDF FRIS Table 12: Calves and Cattle 
Inventory / Tables 9+10: 
Crop Irrigation

N N 2003 2013 A) Develop comprehensive list of 
agricultural facilities and locations. B) 
Use FRIS data to populate water usage 
fields every 5 years. B) Use cattle counts 
to estimate usage for the Livestock 
category. C) Enact legislation to remove 
the farm exemption from the water 
withdrawal reporting rules. D) Assign 
HUC 8 and 12 digit WBD.

Agency of 
Agriculture

G/S  Requires 
regulatory change. 

Low

Flow Protection Program reports with flow rates from 20-25 
facilities are submitted to Jeff Crocker (WSMD) periodically 
(with some facilities required to submit quarterly). These are 
run of river projects so outflow is required to match inflows. 
Hourly data is reported periodically. Minimum reporting value 
is 0.

Hydroelectric Power Excel Y: drive, Flow 
Protection Program 
folder, folder by 
project

Hourly streamflow data Y N Approx 1,000 1996 Present A) Standardize the water use report 
format. B)Formalize database for the 
withdrawal information. C) Assign HUC 8 
and 12 digit WBD.

WSMD S                High - 
Years 3-5

Flow Protection Program reports from 20 snowmaking 
facilities are submitted to Jeff Crocker (WSMD) monthly 
during the snowmaking season.  There is no standard to the 
report format as these systems are unique. Streamflow data is 
hourly from SCADA system. Reported monthly. Minimum 
reporting value is 0.

Commercial (snow 
making)

Excel Y: drive, Flow 
Protection Program 
folder, folder by 
project

Hourly streamflow data, 
gallons pumped

Y N Approx 1,800 1998 Present A) Standardize the water use report 
format. B)Formalize database for the 
withdrawal information. C) Assign HUC 8 
and 12 digit WBD.

WSMD S            High - 
years 1-3

Flow Protection Program files are submitted to Jeff Crocker 
(WSMD) in late November under conditions of their permit. 
There is no standard to the report format as these systems 
are unique. This is not a comprehensive list of golf courses, 
just those using surface water for irrigation (a total of 5). 
Minimum reporting value is 0.

Irrigation - Golf Courses Excel Y: drive, Flow 
Protection Program 
folder, folder by 
project

Hourly streamflow data, 
gallons pumped

Y N Approx 75 2004 Present A) Standardize the water use report 
format. B)Formalize database for the 
withdrawal information. C) generate a 
complete list of golf courses and their 
GPS location. D) Assign HUC 8 and 12 
digit WBD.

WSMD S                High - 
Years 3-5

Flow Protection Program files are submitted to Jeff Crocker 
(WSMD) annually under conditions of their permit. There is 
no standard to the report format as these systems are unique. 
This is a relatively small number of projects (5) including a 
paper mill, asphalt plant, gravel pit, power plant and lumber 
mill. Minimum reporting value is 0.

Industrial, Mining, 
Thermoelectric

Excel Y: drive, Flow 
Protection Program 
folder, folder by 
project

Hourly streamflow data, 
gallons pumped

Y N Approx 25 2004-2006 
depending on 
industry

Present A) Standardize the water use report 
format. B)Formalize database for the 
withdrawal information. C) Assign HUC 8 
and 12 digit WBD.

WSMD S               Medium- 
Years 3-5

All data Develop and implement data quality and 
data control assurances and procedures; 
recommend ideal minimum reporting 
requirements and propose public 
interface for data.

DWGWPD  High - 
Years 1-5
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Some data submitted in pdf format is excluded from the databases and spreadsheets. For 
example, although Vermont has the data on file and has the capacity to distinguish surface 
water from groundwater withdrawals for public water supplies (Baseline Goal, Tier 1), that data 
is not currently tracked.  

Methods to Upgrade Data in USGS Categories 

Data types and quality were reviewed by USGS category and are also summarized by 
dataset in Table 1. Furthermore, documentation of data used and estimation methods used by 
Medalie and Horn (2010) is provided in Appendix A. In areas where regulatory or legislative 
changes would be required in order to meet Tier Level requirements, the data upgrade was 
placed into a low priority status since we are unable to provide any accurate assessment of 
personnel time, costs or potential outcome.   

Public Supply: 

Tier 0: Achieved with the exception of “Deliveries to domestic users not quantified”. PWS 
report withdrawals monthly, but not by customer type (domestic, commercial, etc). A 
regulatory change is necessary to require Public Water Supply (PWS) to report water deliveries 
by customer type.  

Tier 1: Achieved with the following exceptions: 

• “Deliveries to domestic users reported”. PWS report withdrawals monthly, but not by
customer type (domestic, commercial, etc). A regulatory change is necessary to require
PWS to report water deliveries by customer type.

• “GW withdrawals by aquifer designation”. Comprehensive statewide aquifer maps do
not exist, although groundwater, surface water, gravel or bedrock designations can be
determined and verified for public supply and for those private water wells (drilled
between 1966 and present) included in the well driller database.

Tier 2: As with the lower tiers, a regulatory change is needed to require PWS to report by 
customer type. It will also be necessary to correlate the monthly withdrawal reports with other 
data in the SDWIS database to determine water purchased by consecutive systems and 
withdrawals by source/intake.  

Tier 3: “Interbasin transfers reported” and “internal, non-revenue uses and losses reported” are 
goals that could be achieved with more rigorous mapping and reporting requirements. “Use of 
reclaimed wastewater for public/landscape irrigation” may be irrelevant in that there is no 
known use of reclaimed wastewater for this purpose. 

Important notes concerning all tiers: 
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• TNCs are not required to report withdrawal information unless they continuously
disinfect. This accounts for 600-700 water systems.

• Monthly report forms would require revisions to accommodate expanded water use
information. The Global Environmental Consulting, Inc (GEC) software application
SWWU (Safe Water Water Usage which connects to the Safe Drinking Water
Information System -SDWIS) would also require modifications to accept the expanded
monthly report information.

• PWS withdrawals do not equal PWS deliveries. An estimated 10-15% is unaccounted for.
Proper metering and leak repair are essential first steps in reducing this. There are also
PWS that do not have metered customers. A study of those systems and their customer
numbers would need to be conducted before any estimation on time and costs
associated with adding meters could be offered.

As part of the regulatory requirement that compels PWS to report by user type, the PWS will 
need education and financial assistance with metering and clerical work.  

Relevant data sets: Refer to accompanying inventory spreadsheet 

Self-supplied domestic (non-public): 

Tier 0: The “Use of 1990 census to estimate self-supplied populations” would need to be used 
in conjunction with the values for population served by PWS.  

Tier 1: As with above, the “Self-supplied domestic populations” can only be determined by 
subtracting PWS population served from the total population. The other elements on Tier 1 rely 
on mapping of populations and PWS to HUC8, county and source.  

Tier 2: These goals require studies of metered domestic withdrawals which requires the 
cooperation and education of domestic users and the installation of meters. Cost and time to 
implement depends on the scope of the study. The goals also call for improved estimates using 
PWS service areas, property data and other methods. A study of possible estimation method 
improvements would be necessary.   

Important note concerning all tiers: 

• Proper mapping of private wells in the state of Vermont is essential in meeting the Tier 
1 goals. This project, which will involve clerical review of records in each county, is 
estimated to take 1-2 years. The clerical review would not just update location, but 
correct errors and add information missing from the well driller reports.

Relevant data sets: Refer to accompanying inventory spreadsheet 
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Industrial: 

Tier 0: A regulatory change may be necessary in order to require self-supplied industrial 
facilities to report annual withdrawals per Tier 0 standards. It is assumed most of the facilities 
in this category are Non-Transient Non-Community (NTNC) so they currently provide monthly 
withdrawal reports, but their process water is probably not the same potable source. Some 
facilities may currently report water withdrawals (rivers/streams or PWS as a source, for 
example) or discharges (to Watershed Management) in accordance with their permitting 
requirements, but there is not one rule that addresses all water users in this USGS category. 

Tier 1: As with Tier 0, it will be necessary to identify which facilities fall under this USGS 
category.  SIC codes can be assigned based on industry type. “Groundwater withdrawals 
reported with reference to aquifer” will rely on the existence of accurate well locations and 
associated data. 

Tier 2: The goals related to withdrawals by site specific intake/well and water type would be 
achieved as part of the regulatory change needed to compel water use reporting. Those Tier 2 
goals related to deliveries from Public Supply or other sources would be met with the 
regulatory changes suggested in the Public Supply category (water use reported by customer 
type, unless they are NTNC as described above). 

Tier 3: These goals relate to consumptive use and discharges. A working knowledge of the 
manufacturing process would be necessary, along with the possible addition of meters, to 
achieve these goals. Site specific discharges may already be reported to WSMD. 

Relevant data sets: Refer to accompanying inventory spreadsheet 

* There is a well use code on the well driller reports specific to Industrial but it is known that 
the well driller report database is incomplete/inaccurate.  

Irrigation - Crops: 

No water use information in this category is collected by DEC or the Agency of Agriculture. 

Tier 0: Data on “Annual aggregate withdrawals” can be found in the USDA FRIS census (Tables 
9+10, Crop Irrigation) reports, though the census is only conducted every five years. 

Tier 1: These goals refer again to aggregate areas, but are more specific to irrigation methods 
and water source – information that does not seem to be included in the USDA FRIS census. 
Acres irrigated, however, is included though it’s noted in the Tier 1 goals that the areas should 
be summarized by county and HUC 8 which would require further work. 
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Tier 2: These goals generally relate to site specific withdrawals. Legislative action and a 
significant regulatory change would be required to necessitate the reporting of site specific 
water withdrawal data. It is possible that in the near future, proposed changes to required 
agricultural practices could result in the reporting of some or all surface water withdrawals for 
crop irrigation. 

Tier 3: The “consumptive use and conveyance loss” estimations (by aggregate area) can be 
achieved using known water withdrawal data, standard industry coefficients and rainfall data. 
“Site specific return flows reported” may be calculated similarly, using site specific data as 
available from USDA or some other source.  

Relevant data sets: Refer to accompanying inventory spreadsheet. 

* There is a well use code on the well driller reports specific to Agricultural but it is known that 
the well driller report database is incomplete/inaccurate.  

Irrigation - Golf Courses: 

Tier 0: The “Location-specific list of golf courses” could be acquired from a number of 
nationwide business database compilers (Dun and Bradstreet for example). Online research 
may also yield a comprehensive list.  

Tier 1: These goals relate to site specific withdrawals by month (also by source and acres 
irrigated). There is currently no single reporting requirement that covers all golf courses. Those 
using river/stream sources for irrigation currently report hourly streamflow data, as do courses 
using water delivered from PWS. However, it’s important to note that it is the PWS that has the 
records on their customer water use; regulatory changes mentioned previously would make 
more accurate data available to the state in these situations.  

Tier 2: The goal “acres irrigated reported by type of irrigation” could be achieved with the 
regulatory change mentioned above, and “Consumptive use estimates by course” can be 
achieved by correlating rainfall and other weather data to the reported water usage 
information for each site. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Thermoelectric: 

Tier 0: These goals require a list of thermoelectric plants with information on the type of water 
sources used. Similar to the list of golf courses needed (see above), it may be necessary to 
acquire a database from an outside source such as Dun and Bradstreet. We then need to 
conduct a survey or coordinate site visits to understand the water sources. It is probable that 
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not every small thermoelectric plant is currently reporting water withdrawals, although most 
should be reporting discharges to Watershed Management. With the closure of the Vermont 
Yankee Nuclear Plant, only two facilities now report. 

Tier 1: These goals require a good deal of site specific information for thermoelectric plants 
(type of cooling system, net power generation, return flows) as well as monthly withdrawal 
information by water source. It may be necessary to make a regulatory change that specifically 
targets thermoelectric plants although much of the general plant information could be 
obtained through voluntary means (surveys, site visits).  

Tier 2: The two goals in Tier 2 refer to “consumptive” use. Withdrawal information that is 
reported under the proposed regulatory change above could be compared with the outflow 
information that should be available for most/all plants in this category to determine 
“consumptive use”. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Livestock: 

Tier 0: This goal calls for “Locations and water source for major livestock operations”. It will be 
necessary to define “major” but there is at least one livestock operation that reports >20,000 
GPD currently. In any case, it will be necessary to build a database of all livestock operations or 
obtain external data.  

Tier 1: These goals require actual water use information (annual) to be reported for major 
facilities, along with information on the water sources used. Since such agricultural activities 
are currently exempt from any reporting requirements, it will be necessary to enact legislation 
to require reporting. It may also be possible to obtain from the USDA the site specific data as 
compiled during their regular FRIS survey (table 12: Calves and Cattle inventory) and make 
estimations based on those numbers. 

Tier 2: Similar to Tier 1, but now including all (not just major) facilities. Again, it will be 
necessary to work with a comprehensive database of these facilities and develop the necessary 
regulatory changes. The Tier 2 goal of “Site-specific animal type and counts” could potentially 
tie in with the USDA FRIS survey mentioned above. The USDA may have site specific 
information, though the published census reports are listed by county. 

Tier 3: This goal of “Improved and verified coefficients for water use per head” could be met by 
consulting with Agency of Agriculture personnel and comparing past coefficients to current 
industry standards.  

Important notes: 
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These facilities use a mix of groundwater and surface water and some receive public-supplied 
water. Those receiving public supplied water would be included on the PWS usage reports if the 
goals of the Public Supply category are met (PWS required to report monthly usage by 
customer type). 

It may also be worth noting that the “well use” code on some well driller reports could be used 
to identify facilities in this category. There is a well use code on the well driller reports specific 
to Agricultural but it is known that the well driller report database is incomplete/inaccurate. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Mining: 

Tier 1: These goals are not site specific, but rather call for withdrawals by county and HUC 8. 
However, it will be necessary to assemble a database of all the mining facilities that fit the USGS 
description before such data can be acquired. Some facilities already report water use (>20k 
GPD, withdrawals from rivers/streams, etc) but it is not known which facilities do not currently 
report withdrawals. Some discharges will be reported to Watershed Management but it may 
require more research into the nature of water use in mining facilities to understand how the 
wastewater discharges relate to the process and the permitting requirements of the facilities.  

Tier 2: These goals are site-specific and refer to annual and monthly withdrawals as well as the 
site-specific commodity identified. As suggested in Tier 1, it will be necessary to build a 
comprehensive database of these facilities and most likely establish a regulatory change that 
would target these facilities specifically. Extraction operations in Vermont are identified in the 
US Department of Labor Mine Safety and Health Agency (MSHA) inspection lists. 

Tier 3: These goals refer to the “water use by process” and “discharge from dewatering.” A 
greater understanding of the types of facilities and their processes will be gained by the 
construction of the comprehensive database suggested above. Dewatering is regulated through 
discharge permits and underground injection control permits.   

Important note: 

Along with potential regulatory changes, it may be necessary to assist facilities with the 
installation of meters and education on reporting requirements.  

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Aquaculture: 

Tier 0: This simply calls for a list of facilities. There are federal, state and private facilities in 
Vermont. There are various reporting requirements for each, so it will likely be necessary to 
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assemble a database of all facilities before the goals of this or any higher tiers are met. Fish and 
Wildlife should be able to supply the foundation for such a database. 

Tier 1: These goals are not site-specific but do require the reporting of annual withdrawals by 
county and HUC 8. Withdrawals from rivers/streams are currently reported, as well as 
discharges for most or all facilities. It is generally assumed that discharges match withdrawals, 
so it may be as simple as using discharge data as supplied by Watershed Management. 
However, some facilities are open air, so evaporation and rainfall can cause discharge volumes 
to differ from withdrawal volumes. 

Tier 2: These call for site-specific monthly withdrawals (and general facility information which 
would be a part of the database suggested above). This would most likely require a regulatory 
change specific to hatchery withdrawals and possible metering at the facilities. 

Note that aquaculture facilities using rivers/streams as a source are considered de minimis and 
do not have a reporting requirement. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Commercial: 

Tier 1: These goals (not site-specific) call for “Annual/monthly deliveries from PWS for 
commercial use”. PWS currently report monthly water withdrawals/deliveries, but not by 
customer type. It is therefore impossible to know which PWS customer falls into this USGS 
category. It would be possible to assemble a database of known “commercial” facilities and 
determine which were served by PWS; then target them specifically with a new reporting 
requirement. Also, the regulatory change suggested in Public Supply would provide water 
withdrawal information monthly by customer type. The recently promulgated Groundwater 
Withdrawal Permitting and Reporting Rule includes both industrial and commercial withdrawals 
>20,000 GPD that are not PWS. Medalie delivered a documentation of data and estimation of 
values methods summary (Appendix A) to the DEC as part of the Medalie and Horn (2010) 
report.  

Tier 2: These site-specific goals refer to annual/monthly withdrawals for self-supplied 
establishments. Many of these commercial facilities will be NTNC (25 for greater employees) 
and will report monthly; many facilities will not. It will be necessary to identify these facilities 
and establish a means of acquiring monthly water use data – either by regulatory requirement 
or some other means. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 
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* There are several well use codes on the well driller reports that include commercial uses, but 
it is known that the well driller report database is incomplete/inaccurate.  

Hydroelectric: 

Tier 1: All the Tier 1 goals appear to be met as regulations are in place through WSMD to 
manage streamflows/river levels. Site specific data is reported. However, the information on 
each hydroelectric project is organized separately in folders, with no consistent format 
between projects. Although the data is delivered to WSMD in Excel format, it is on a periodic 
basis for most (some deliver quarterly). This process would need to be 
streamlined/standardized to improve the flow of useful and relevant information to USGS. 
General information on hydroelectric plants can also be supplied by the Vermont Public Service 
Board / FERC – Federal Energy Regulatory Commission. 

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Wastewater Treatment:  

Tier 1: These goals refer to deliveries from WWTPs to other users (by category such as 
industrial, commercial, etc). There are apparently no treatment plants delivering reclaimed 
water to other users in the state of Vermont.  

Relevant data sets: Refer to accompanying inventory spreadsheet. 

Over-Arching Work Plan Components and Priorities 

In addition to detailed work plan development, there are several over-arching criteria 
required by USGS:  

• All data must be stored in an electronic format. 
• A description of methods used to estimate values, coefficients, and/or other data 

must be provided. 
• A description of data quality assurance and control procedures must be provided. 
• Non-sensitive data, that is available for export or download from the state agency 

database, must be available to the USGS. 
• The data must be made available to the USGS at the HUC8, county level, and aquifer 

(for groundwater sources). 
• Interaction with USGS Water Science center personnel is required. 

 

All inventoried datasets will be brought into compliance with the over-arching USGS 
criteria as defined above. Surface water and groundwater will be distinguished, as will 
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groundwater from bedrock or gravel wells. Data quality assurance control and procedures will 
be developed and implemented and data will be available electronically. 

High Priority, Years 1-4: Review and Update of the USGS Vermont Water Use Database, 2010 

 In 2010, USGS delivered a report and a MS Access relational database to the State of 
Vermont which provided an estimate of water use drawn from numerous data sources and 
from estimated values (Medalie and Horn, 2010). Since that time, surface water use was 
substantially reduced due to the closure of the Vermont Yankee Nuclear Power Plant in Vernon, 
VT. Total water withdrawals are now roughly the same between surface water and 
groundwater.  

The VWU contains over 36,000 records of site-specific data for public and non-public 
water supply facilities. A top priority for Vermont is to conduct a complete review of data and 
update of values in the USGS VWU database, to re-design the database to be readily compatible 
with other in-house systems, and to extract data in the compatible USGS water use categories. 
As examples, seasonal surface water use in snow-making areas is available and can be tracked; 
a recent requirement to report groundwater withdrawals in exceedance of 20,000 gallons per 
day can be tracked and could be included in the appropriate categories. A review will highlight 
areas where data is now reported instead of estimated, provide for numerous updates to 
properties and uses (commercial, industrial and population served), and when combined with 
the recent well interference study (2009) for 203 public community water systems will allow us 
to update locations, water source (surface water or groundwater) and groundwater aquifer 
type (bedrock, gravel, or spring) for each well in the system. The inventory of self-supplied 
industrial facilities will be updated and maintained. Details related to data improvement for 
USGS categories are provided below: 

Primary costs are for salary and benefits to conduct the data review, update/edit data, 
and manipulate the database. We anticipate the project to be equivalent to 0.5 fte for two 
years or 1 fte for a two year grant period ($92,000).    

High Priority, Years 1-2: Well Completion Report Database and GIS derivatives 

A primary source of sub-surface and groundwater information for the State is the well 
completion report database. The water well database contains records from more than 105,000 
wells completed between 1966 and the present. The database includes data for 64 different 
fields, including why the well was drilled (ex. new, replace existing supply, deepen existing), 23 
different well use codes (ex. domestic, heating, industrial, agricultural), well statistics such as 
yield, depth, casing length, and screening, date completed, well type (gravel or bedrock), and 
location information. The dataset also includes depth drilled and types of materials drilled 
through. This information is key to understanding porosity and permeability of sub-surface 



16 

materials and in the development of water budget analyses. However, the data was derived 
from well driller reports and the accuracy of the data is varied.  

In the 2005-2006, the Vermont Legislature passed Act 144 which directed the Agency of 
Natural Resources to provide a compilation summary of water well log completion data. The 
VGS reviewed the data and developed a derivative data set in ArcGIS in order to view the data 
geographically and with the associated surficial and bedrock materials. Work done to date with 
the data was summarized in an Open File Report in 2014: Gale, M., Springston, G., Van Hoesen, 
J. and Becker, L., 2014, A GIS-based approach to characterizing Vermont's groundwater 
resources: VGS Open File Report VG14-3. During the process of working with the data, 
numerous errors and issues with the data were discovered. However, time constraints did not 
allow us to conduct a full review of the database.

A key component of the water use work plan is to complete the work to obtain more 
accurate well locations for 9 remaining counties, to correct errors in the database, and to 
provide metadata related to data quality.  The dataset provides the information about sub-
surface materials which allow us to interpret infiltration rates within small watersheds and to 
eventually develop accurate water budget data. Location data will also allow us to assign both 
HUC 8 and the 12 digit WBD code. Understanding flows within the smaller watersheds is 
important in a geographically and geologically diverse state such as Vermont. 

We have completed the well location project in 5 Vermont counties; 9 counties remain. 
Completion of the well location work will mark significant progress towards the State goal to 
produce a reliable water well dataset and subsequently use the data for groundwater 
favorability maps, water budgets, and drought resistance.  

Work in each county requires salary and benefits plus some travel to meet with Town 
Listers or Clerks. Estimated time to produce the revised well location data per county is 5-7 
weeks for a total of approximately 54 weeks and estimated mileage is 45,000 miles. We 
anticipate using contractual labor, state employees and student interns for portions of the 
project over a two – three year time period. 

High Priority: Capture of Flow Protection Program Data and Database Construction 

Hourly streamflow data and gallons pumped is reported annually or periodically as part 
of permit conditions for several programs (see Table 1). Construction of a standardized 
spreadsheet or database and summary of the information on an annual and monthly basis by 
HUC 8 or 12 digit WBD code would allow us to capture and report roughly 3000 records which 
date back to 1998.  Due to the small geographic area for most of the recharge areas and 
watersheds in Vermont, reporting by both 12 digit WBD and HUC 8 is preferable.  

http://dec.vermont.gov/sites/dec/files/geo/OpenFile/GWStatewide/GaleNEGSAsmWater.pdf
http://dec.vermont.gov/sites/dec/files/geo/OpenFile/GWStatewide/GaleNEGSAsmWater.pdf
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List of Acronyms 

CWS Community Water System 
DWGWPD Drinking Water and Groundwater Protection 

Division 
GEC_WS Global Environmental Consulting_Water Supply 
NTNC Non-Transient Non-Community Water System 
SCADA System Control and Data Acquisition 
SDWIS Safe Drinking Water Information System 
SWWU Safe Water Water Usage 
TNC Transient Non-Community Water System 
VGS Vermont geological Survey 
WBD Watershed Boundary Dataset 
WSMD Watershed Management Division 
WWInv Waste Water Inventory 
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