We are asking support from scientists for the development of sustainable groundwater
management principles and practices on National Forests and Grasslands. NRDC recently
highlighted the importance of high quality, abundant groundwater from National Forests and the
threats it faces. Proper groundwater management on our National Forests would help maintain a
clean source of drinking water and a sustainable supply of water to keep forests healthy,
wetlands wet, and streams flowing.
The proposed US Forest Service Groundwater Directive is the first comprehensive set of
guidance from the Forest Service on groundwater resources and could be one of the first national
policies to protect groundwater quality and quantity for ecosystems. The Directive outlines the
Forest Service’s definition of sustainable use, making the assumption that surface and
groundwater systems are interconnected. It establishes high level criteria to ensure that any entity
proposing to access groundwater will need to develop monitoring and mitigation strategies to
protect surface and groundwater from degradation of quantity or quality.
We have reviewed the Directive and believe it to be a good first step, but are concerned that the
Forest Service does not adequately address the need for scientifically supported comprehensive
groundwater management which includes baseline assessments, sustainable groundwater
standards, and a comprehensive monitoring and mitigation program. We also see a need for
stronger protection groundwater dependent ecosystems and aquifers from adverse impacts of
mineral extraction and energy development.
In coordination with 55 other conservation groups we submitted technical comments on the
Directive to the Forest Service. We’ve also drafted a shorter letter (below) focused on scientific
elements that we believe would support more effective sustainable management of groundwater
resources and the ecosystems that depend on them. We see your support from experts in the field
as invaluable. If you are interested in signing on to this letter, please send a confirmation of your
interest to Jake Sahl (jsahl@nrdc.org) by COB October 2, 2014.
Best,
Marcus Griswold, Ph.D.
Water Resources Scientist
Natural Resources Defense Council
111 Sutter St., San Francisco, CA, 94104
mgriswold@nrdc.org
Office: 415-875-8213
Christina (Tina) Swanson, Ph.D.
Director, Science Center
Natural Resources Defense Council
111 Sutter Street, 20th Floor, San Francisco, CA 94104
Office: 415-875-6103
cswanson@nrdc.org
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October 3, 2014
The Honorable Thomas Vilsack
Secretary, U.S. Department of Agriculture
1400 Independence Avenue SW Washington, DC 20250
The Honorable Thomas Tidwell
Chief, U.S. Forest Service
Yates Building, 5th Floor, NW Wing
201 14th St, SW
Washington, DC 20250
Also sent as official comments via email to: fsm2500@fs.fed.us
RE: U.S. Forest Service Proposed Groundwater Directive
Dear Secretary Vilsack and Chief Tidwell,
We, the undersigned scientists, support sustainable groundwater management and the protection
of groundwater dependent ecosystems on National Forests and Grasslands, as well on other
lands. For sustainable management of our natural resources and water supplies, it is critical to
protect groundwater resources from excessive withdrawals and contamination, to keep sufficient
water in streams and wetlands, and to provide reliable water supplies to local and downstream
water users. We support the U.S. Forest Service’s important efforts to develop comprehensive,
science-based monitoring and management of these resources with their proposed Groundwater
Directive (Directive). The proposed Directive is an excellent first step, but it could be improved
in several elements. With this letter, we write to offer some comments and suggestions for how
the Directive could be improved and to urge the Forest Service to finalize and adopt the
Groundwater Directive.
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Outside of glaciers and ice caps, groundwater is our largest bank of fresh water on the planet, yet
we currently lack an adequate accounting system for this resource. 1 Services provided by
groundwater include water storage, contribution to streamflows, natural water purification, and
erosion regulation and flood control. 2 However, insufficient groundwater monitoring and
management has led to severe groundwater level declines in many parts of the U.S. For instance,
from 1900 – 2008, approximately 810 million acre feet of groundwater volume has been
depleted in the United States. 3 U.S. Geological Survey studies have also demonstrated the
impacts of declining groundwater levels on land subsidence, water quality, water supply costs,
and streamflows. 4 A wide range of surface-disturbing activities on and near national forests and
grasslands pose risks to groundwater quality as well. If groundwater is contaminated, it can
negatively impact drinking water sources and the health of groundwater dependent ecosystems.
Without a comprehensive and sustainable groundwater management framework in place, these
impacts will not be detected until it is too late.
One of the most promising aspects of the proposed Directive is the assertion that our rivers and
lakes are physically connected to the waters underground. Shallow aquifers maintain direct
hydraulic connection to surface ecosystems, which is crucial to sustaining river flows, springs,
and wetland viability. 5,6 For small and medium sized streams, particularly prominent on
National Forest lands, estimates are that between 40% and 50% of stream baseflow is from
groundwater discharge. 7 Groundwater input to rivers and streams is also an important
determinant of spawning habitat for trout and other salmonids and regulates temperature and
baseflow during the summer. 8 However, groundwater pumping can intercept flow that would
normally end up in surface waters, increase the rate of loss from surface waters, and lower
groundwater levels below the depth that streamside or wetland vegetation needs to survive. 9
The Forest Service has the opportunity to develop a sustainable groundwater management 10
framework, but will first need to develop a comprehensive plan and implementation strategy that
encompasses protection, outcomes-based monitoring, and mitigation. In particular, monitoring
can provide critical baseline data to assess changes due to human activities and seasonal
variation. Developing a scientifically robust, comprehensive monitoring program that addresses
long term impacts, including climate change and drought preparedness is a necessary step. Initial
implementation of the Directive should include baseline groundwater monitoring programs on
National Forests to assess aquifer characteristics, groundwater dependent ecosystems, and
groundwater quality and to develop an understanding of available resources and potential threats.
Monitoring of impacted systems should recognize the lag time between groundwater use and
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surface water depletions, which may range from months to years and should continue until any
adverse impacts have been fully and permanently mitigated.
In the proposed Directive, the Forest Service applies lesser protections to groundwater when
mineral and energy development is involved than for other surface-disturbing activities. The
proposed Directive should be revised 11 to require mineral and energy development to meet the
same monitoring and mitigation standards as other uses and those outlined above. Numerous
examples demonstrate the need for such an approach. Oil and gas exploration and production in
the United States has left behind a legacy of pollution and environmental impacts, from both
conventional and newer, unconventional development. 12 For example, a multi-year,
interdisciplinary study of produced water releases at an oil production site in Oklahoma
undertaken by the U.S. Geological Survey found that soil and groundwater at the site were still
polluted after more than 60 years of natural attenuation. 13 Impacts of oil and gas production
include degradation of soils and water caused by releases of hydrocarbons and co-produced
brine, known as “produced water”, which can contain toxic chemicals such as benzene and other
volatile organic compounds, heavy metals, and radioactive materials. 14,15 Coal mining also poses
a serious threat to groundwater resources through a number of avenues. In many cases coal
seams are aquifers themselves, which are often dewatered to access the coal; this dewatering
draws in water from nearby aquifers as far as three miles away, having a domino-like effect. 16
Contamination caused by these impacts can be technologically and financially difficult to
remediate, if it is not impossible to do so.
The importance of informed, sustainable management of our groundwater resources is becoming
increasingly apparent. We applaud the Forest Service’s work to develop the proposed
Groundwater Directive and are pleased to provide these comments to support finalization and
adoption of the Directive. Thank you for consideration of our views.
Sincerely,
Supporters (in alphabetical order):
Note: Affiliations are for identification purposes only and do not constitute an endorsement on
the part of the institutions of information contained in this letter.
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First, the Directive should be amended to remove the exemption for minerals and energy development in Section 2561.4. Additionally, the proposed Section 2561.4 appears to exempt mineral
and energy development from appropriate monitoring and mitigation measures. The Directive should require the assessment of geological and hydrogeological conditions in all areas proposed
for mineral or energy development rather than shallow natural gas sites.
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