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QUANTIFY, BUT REPRESENTS A SMALL YET 
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This flyer documents high-level results of one 
technical recommendation of the Potomac Basin 
Comprehensive Water Resources Plan’s water use 
and supplies challenge area: specifically, to “conduct 
additional studies on water uses that fall below state 
water reporting thresholds.” 

The plan explains the 
recommendation as follows:
“Each basin jurisdiction requires water use 
reporting for withdrawals that meet specific criteria 
(Palmer and Moltz 2013); however, there is a lack 
of understanding about water use that falls below 
state reporting thresholds. This volume of water 
can represent a significant portion of total water 
use in some of the basin’s interstate watersheds 
and impacts calculations of consumptive use in 
the basin…Additional evaluation of unreported 
withdrawals will supplement planning efforts for 
ensuring sustainable water use and supplies in 
watersheds throughout the basin. For a summary 
of water use reporting requirements for each 
state, see the section on state data in Palmer and 
Moltz (2013).”

To fulfill the objectives of this recommendation, 
ICPRB staff undertook an analysis of unreported 
water uses by 8-digit HUC watersheds (HUC8s) 
in the Potomac basin. Water use categories 
that may fall below state reporting thresholds 
described in this analysis included irrigation, 
livestock, aquaculture, self-supplied domestic, 
thermoelectric, mining, and unconventional oil 
and gas development. Methods and results are 
summarized below.

METHODS
Amounts for each water use category were 
estimated by gathering available data from the 
literature and the extent to which this type of 
withdrawal occurs in the basin using readily 
available geospatial or other data. Figure 1 
summarizes the data sources and methods for 
estimating unreported water uses in all sectors.

FIGURE 1.
Data sources and methods for 
estimating unreported water uses.

DATA:
U.S. Census Bureau, 2018
U.S. Catalog Data, 2017
Counties and Municipalities in VA
MD Department of Planning

METHODS:
Kenny and Juracek, 2012

Moltz and Palmer, 2012
Stuckey, 2008

DATA:
EIA, 2019b; EIA, 2019a
USGS water-use compilation data
(Maupin et al., 2014)
USGS estimated data
(Harris and Diehl, 2017)

METHODS:
Diehl and Harris, 2014
Harris and Diehl, 2017

DATA:
FracFocus, 2019
IHS Markit™, 2016 

METHODS:
Valder et al., 2018

DATA:
2017 Census of Agriculture data
(USDA-NASS)

METHODS:
Dickens et al., 2011

DATA:
2017 Census of Agriculture data
(USDA-NASS)

METHODS:
Lovelace, 2009

DATA:
State mining data sources
State permitted water use 
databases

METHODS:
Active mines not listed in state

permitted use databases
received a conservative estimate

of 10,000 gpd.

DATA:
State water use databases
Fish and Boat Commissions
Aquatic Network
(https://aquanet.com/)
Online searches

METHODS:
Active aquaculture operations 

not listed in state permitted use 
databases received a conservative 

estimate of 10,000 gpd.
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https://www.potomacriver.org/focus-areas/water-resources-and-drinking-water/water-resources/planning/basin-wide-comprehensive-plan/
https://www.potomacriver.org/focus-areas/water-resources-and-drinking-water/water-resources/planning/basin-wide-comprehensive-plan/
https://aquanet.com/
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RESULTS
Unreported water uses from all sectors combined are approximately 180 million gallons per day (MGD). 
Results are shown geographically by HUC8 watershed in Figure 2. The interstate Conococheague-Opequon 
watershed of Pennsylvania and Maryland and the South Fork Shenandoah watershed in Virginia have the 
largest amount of unreported water uses in the basin (shown in the darkest blue in Figure 2).

The Conococheague-Opequon watershed’s unreported water uses are primarily for self-supplied domestic 
and livestock purposes. The South Fork Shenandoah watershed’s unreported water uses are primarily 
for livestock. The South Branch Potomac has the smallest amount of unreported water use in the basin at 
approximately 3 MGD. The details of unreported water use by watershed and sector are available
in Table 1.

FIGURE 2.
Total unreported water uses 
by 8-digit HUC watersheds in 
the Potomac basin (MGD).

Interstate Commission
on the
Potomac River Basin
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Overall, self-supplied domestic water use represents almost half (47.6%) of the unreported water uses in 
the basin, followed by agricultural irrigation and livestock uses (23.3% and 28.5%, respectively) (Figure 3). 
Mining and aquaculture represent only 0.6% of unreported water uses. There were no identified unreport-
ed water uses for the thermoelectric and unconventional oil and gas development water use sectors in the 
Potomac basin.

NEXT STEPS
State-reported water use data are currently being collected under the sustainable water use and supplies 
challenge area of the basin-wide plan. That recommendation is to develop a report on basin-wide water 
uses, projected demands, and consumptive demands. In combination, the assessment of unreported and 
reported water uses is expected to provide a thorough picture of water use in the basin. It will further 
provide an opportunity to compare the magnitude of unreported and reported water uses in each 
watershed and across the basin. The final report on water use is expected to be complete by 2023.

HUC8 SELF
SUPPLIED 
DOMESTIC

AGRICULTURE
MINING AQUACULTURE TOTAL

Number Name Irrigation Livestock

02070001 South Branch Potomac 1.94 0.14 0.93 0.04 0.04 3.09

02070002 North Branch Potomac 4.25 1.19 3.05 0.08 0.01 8.58

02070003 Cacapon-Town 2.53 0.45 2.47 0 0 5.44

02070004 Conococheague-Opequon 17.21 5.11 12.02 0.23 0.04 34.60

02070005 South Fork Shenandoah 9.32 9.59 14.63 0.09 0.01 33.64

02070006 North Fork Shenandoah 5.11 5.30 6.89 0.06 0.03 17.39

02070007 Shenandoah 4.47 0.83 2.82 0.01 0 8.13

02070008 Middle Potomac-Catoctin 10.08 7.48 0.17 0.04 0.03 17.80

02070009 Monocacy 9.18 2.90 2.99 0.04 0.04 15.15

02070010 Middle Potomac-Anacostia-Occoquan 9.77 2.89 2.46 0.07 0.04 15.24

02070011 Lower Potomac 12.15 6.15 3.09 0.12 0.02 21.53

TOTAL 86.01 42.01 51.53 0.78 0.26 180.60

47.6%

23.3%
28.5%

0.45%

0.15%

Self Supplied Domestic Agricultural Irrigation Livestock Mining Aquaculture

FIGURE 3.
Percentage of unreported water use by sector in the Potomac basin.

TABLE 1.  Unreported water use by HUC8 and sector (MGD).



5Potomac Basin Unreported Water Use

ICPRB PROJECT TEAM
In alphabetical order

Heidi Moltz, Ph.D.
Andrea Nagel, M.S.
Erfaneh Sharifi, Ph.D.
Carlington Wallace, Ph.D.

ACKNOWLEDGMENTS
This effort would not have been possible without the collaboration of basin jurisdictions. ICPRB staff 
would like to thank all those who have contributed to this effort.



6Potomac Basin Unreported Water Use

REFERENCES
Dickens, J.M., B.T. Forbes, D.S. Cobean, and S. Tadayon. 2011. Documentation of methods and inventory of irrigation 
data collected for the 2000 and 2005 U.S. Geological Survey Estimated use of water in the United States, comparison 
of USGS-compiled irrigation data to other sources, and recommendations for future compilations. USGS Scientific 
Investigations Report 2011–5166, 60 p., http://pubs.usgs.gov/sir/2011/5166/, accessed 22 October 2020.

Diehl, T.H. and M.S. Harris. 2014. Withdrawal and consumption of water by thermoelectric power plants in the United 
States, 2010: USGS Scientific Investigations Report 2014–5184, 28 p., http://dx.doi.org/10.3133/sir20145184, accessed 
22 October 2020.

EIA. 2019a. Annual Electric Generator Report. https://www.eia.gov/electricity/, accessed 13 May 2019. 

EIA. 2019b. Form EIA-923 Database, Power Plant Operations Report. https://www.eia.gov/electricity/data/eia923/, 
accessed 13 May 2019. 

FracFocus. 2019. FracFocus Chemical Disclosure Registry. https://fracfocus.org, accessed 13 May 2019.

Harris, M.A. and T.H. Diehl. 2017. A comparison of three federal datasets for thermoelectric water withdrawals in the 
united states for 2010. JAWRA Journal of the American Water Resources Association, 53(5), 1062–1080.

IHS Markit™. 2016. US Well History and Production Database: Englewood, Colo., IHS Markit™, https://www.ihsenergy.
com, accessed August 2016. [Available from IHS Markit™, 15 Inverness Way East, Englewood, CO 80112.]

Kenny, J.F. and K.E. Juracek. 2012. Description of 2005–10 domestic water use for selected U.S. cities and guidance 
for estimating domestic water use: USGS Scientific Investigations Report 2012–5163, 31 p. https://pubs.usgs.gov/
sir/2012/5163/, accessed 22 October 2020.

Lovelace, J.K. 2009. Method for Estimating Water Withdrawals for Livestock in the United States, 2005: USGS Scientific 
Investigations Report 2009-5041, 13 p.

Maupin, M.A., J.F. Kenny, S.S. Hutson, J.K. Lovelace, N.L. Barber, and K.S. Linsey. 2014. Estimated Use of Water in the 
United States in 2010. U.S. Geological Survey Circular 1405, 56 p., http://dx.doi.org/10.3133/cir1405, accessed 22 
October 2020.

Moltz, H. and J. Palmer. 2012. Critical Area Resource Plan for the Marsh and Rock creek watersheds of Adams County, 
Pennsylvania. Prepared by ICPRB for PA DEP. ICPRB-12-2. 295 p. 

Palmer, J.B., and H.L.N. Moltz. 2013. Potomac Basin Water Withdrawals. ICPRB 13-8, Revised 2015.

Stuckey, M.H. 2008. Development of the Water-Analysis Screening Tool used in the initial screening for the 
Pennsylvania state water plan update of 2008. USGS, Reston, VA. 9 p.

U.S. Catalog Data. 2017. Data Catalog. https://catalog.data.gov/dataset/public-water-suppliers-pws-service-areas, 
accessed 13 May 2019. 

U.S. Census Bureau. 2018. Unites States Census Bureau. https://www.census.gov/cgi-bin/geo/shapefiles/index.
php?year=2018&layergroup=Blocks+%282010%29, accessed 22 October 2020. 

USDA NASS (National Agricultural Statistics Service). 2017. Census of Agriculture. Available at www.nass.usda.gov/
AgCensus, accessed 31 May 2020.

Valder, J.F., R.R. McShane, T.B. Barnhart, R. Sando, J.M. Carter, and R.F. Lundgren. 2018. Conceptual model to assess 
water use associated with the life cycle of unconventional oil and gas development: USGS Scientific Investigations 
Report 2018–5027, 22 p., https://pubs.er.usgs.gov/publication/sir20185027, accessed 22 October 2020.

Editorial Design: DeeDee Hunter

http://pubs.usgs.gov/sir/2011/5166/
http://dx.doi.org/10.3133/sir20145184
https://www.eia.gov/electricity/
https://www.eia.gov/electricity/data/eia923/
https://fracfocus.org
https://www.ihsenergy.com
https://www.ihsenergy.com
https://pubs.usgs.gov/sir/2012/5163/
https://pubs.usgs.gov/sir/2012/5163/
http://dx.doi.org/10.3133/cir1405
https://catalog.data.gov/dataset/public-water-suppliers-pws-service-areas
https://www.census.gov/cgi-bin/geo/shapefiles/index.php?year=2018&layergroup=Blocks+%282010%29
https://www.census.gov/cgi-bin/geo/shapefiles/index.php?year=2018&layergroup=Blocks+%282010%29
www.nass.usda.gov/AgCensus
www.nass.usda.gov/AgCensus
https://pubs.er.usgs.gov/publication/sir20185027

