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About the Nonpoint Source Program

The mission of the Nonpoint Source Program in the West Virginia Department of Environmental
Protection is 0 inspire and empower people to value and work for clean walée Nonpoint
Source Program coordinates medijency and noigovernment organizations efforts to address

nonpoint pollution by:

1 Providing assistance in the proper installation and maintenance of best management

practices;

1 Supporting citizen based watershed organizations;
1 Supporting partners whose activitieslage to nonpoint source pollution issues; and
1 Restoring impaired watersheds with nonpoint source pollution abatement projects.

The Nonpoint Source Program administers funds authorized through section 319 of the Clean
Water Act. If the state adds a waterbptb its list of impaired waterbodies, a Total Maximum

Daily Load analysis indicates that adjusting water discharge permits cannot restore the stream,
and a Watershed Based Plan for restoration of the stream has been approved by EPA, then the
Nonpoint Souce Program can make funds available for claprprojects.
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1 Acid mine drainage from mines abandoned before 1977, when the Surface Mining
Control and Reclamation Act was passed,

Sewage,
Stormwater, and
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Agricultural pollution, including sedimeand manure,

Streambank restoration.
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educate residents about protecting and restoring water resources.
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http://www.dep.wv.gov/nonpoint

Foreword

Fifteen years ago, those working on acid mine drainage (AD9 pushing passive treatment
with hopeful claims that projects would treat AMD for 20 years. Those claims were welcomed
by those installing passive AMD projects because government programs support only
construction, and no operation and maintenance.

Because of that optimism, many projectvere built (ittp://www2.datashed.org). Successes

and failures have led to improvements in design of treatment measures, rules for selecting and
sizing them, and methods tefurbish them when needed. Twenty year life spans are rare, but
several projects have done well for five to seven years, lost efficacy, and been rejuvenated by
some maintenance procedure. On the other hand, many projects never functioned as expected
at al.

Watershed groups (WGs) and state environmental agencies have installed many eHettiee
AMD treatment projects, but even though they seem more dependable, the lack of funding for
the ongoing costs of active treatment means that WGs will continueltoon passive

treatment in most cases.

The purpose of this report is to encourage WGs to develop plans for the operation and
maintenance (O&M) of all their projects and to gather resources to carry out those plans.
Sections include institutional pracéis supporting O&M, O&M considerations through the
project life cycle, common best management practices for AMD remediation and their
maintenance needs, post construction inspection, monitoring, and operation, and post
construction major maintenance.

It will not be easy for WGs to plan and carry out thorough O&M plans because resources are
scarce. Rising to the O&M challenge will require the hardest kinds of work WGs do. Individual
leaders must draft plans, committees must refine them, and members musiite@iunteers

and solicit contributions. This report suggests some things to try. As WGs plan, implement, and
monitor projects, they will come up with many ideas and practices beyond this document.

Addressing the need for O&M at AMD remediation projegc8 al @ Ay 3 a/ AGAT Sya v
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government to generate additional resources. Docunagioin gathered durin@&M efforts

will support that effort.

This report propses a systematic framework for not giving up on AMD projects. It is a list of
things to try when developing new projects, observing completed projects, or coming back to
projects with problems. However, the most important message is very close to thaffifteem

years ago: passive projects can restore AMD streams, but periodic maintenance will be needed.
It may be difficult to find the resources, but watershed groups have done difficult things before.


http://www2.datashed.org/
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ummary

Volunteers and watershed associations, as well as local, state, and federal agamcies
restoring streams and fisheries from pollution by acid mine drainage (AMD) that discharges
from abandoned nmes. These partners reduce pollutionstreams by building AMD treatment
projects. Due to the nature of the funding available, most AMD projects are passive and do not
require regular inputs of additional acid neutralizing chemicals. The capacity of these passive
projects to improve water gality frequently decreases over time, sometimes within months.
Partners should make plans to get the most water quality improvement out of them by
maintaining them and by repairing or replacing them when inspections or water quality
monitoring showthat iR & Yy S \3edv dveNdEnent programs support construction of AMD
remediation projects, but there are few resources for operating, maintaining, repairing, or
replacing them.

Non-profit organizations, including watershed organizations, have the potetatiavercome

the lack of resources by securing donations of volunteer labekind resources, and funds to
support their work. Good governance and focused effort by the watershed group, as well as
supportive partners among state and federal agenciesjraportant for using resources as
effectively as possible.

Operation and maintenance of a project should be kept in mind thraughS LINRIR SO G Q &
cycle. A project will be easier to maintain if it is obviously important to the health of a stream
and if the landowner is a fullinvolved partner. All possible sources of information should be
reviewed when developing the project. Engineers designing the project should be
knowledgeable and experienced concerning AMD remediation. Construction must be
consistent with plans and specifications. Any trouble spots during construction should be
revisited during operation and maintenance.

A small number of techniques, known as best management practices, are usually used in AMD
remediation. Each has a proper fdion, rules to determine how big it should be, and ways to
assess performance. Each one also has one or more typical ways in which performance
degrades and typical repairs that can be performed to rejuvenate them.

Once a project is built, a watershed grosipould keep projects safe, effective, neighborly, and
tidy. Projects should be attractive so that additional landowners will be willing to host them.

A watershed group can perform needed maintenance either with volunteer labor akiddn
donations, or wih funding from partner agencies.

Running a consistent, effective operation and maintenance plan will be difficult or near
impossible without any fitting source of funding, but projects must be maintained if streams are
to be restored Any modifications texisting funding programs or new funding programs that
support operation and maintenance of existing AMD remediation projects will help keep
formerly polluted waters clean.



Summaryl: O&M, as well as AMD remediation, is up to watershed gsguyCs)

WGsconduct AMD remediation in a matrix of government laws or agencies, but it is their ¢
commitment that makes the work happen. O&M is a central part of a WGs mission!

Set O&M goals for AMD projects, including:

Projects should be safe

Projectsshould effectively decrease pollutant loads.
Projects should make landowners and neighbors proud.
Project should be kept tidy.
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Keep an inventory of and budget for O&M needs

1 Regularly scheduled inspections, monitoring, and operation and repairsais4y
1 Additional repairs as needed (Section 5)

Resources for O&M

Volunteers

Community and small business support
Grants

Donations
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A. AMD remediation relies on NGOs and their resources

Acid mine drainage (AMD) is a solution of sulfuric acidraetils that forms when mining

exposes pyrite to air and water. AMD pollutes streams in many areas where coal was mined
before passage of the Surface Mining Control and Reclamation Act (SMCRA, 30 U.S.C. 81201 et
seq.). These polluted streams, includingeatdt 5,200 miles of streams in West Virginia, may

have pH values or concentrations of aluminum, iron, or manganese that interfere with their
designated uses (WVDEP, 2011)



Picturel: Citizens clean up waterwagysuch as the Che&iver,to improve the economywand
satisfy the law of the land, and because they like clean water.

Both the Clean Water Act (CWA, 33 U.S.C. 81251 et seq.) and SMCRA have the purpose of
improving water quality that is damaged by mines abandoned before #®&yul977. However,
neither law forces any party to undertake remediation projects. Both laws provide resources for
those clearups, but because no one is compelled to perform remediation, the work is usually
left to non-governmental organizations, espalty watershed groups (WGs). Both laws,

however, provide support for remediation. Under CWA 8319, EPA can fund state efforts to
clean up nonpoint source pollution (including AMD from abandoned mines), and states can
enter into agreements with other entitge such as noprofit WGs, to carry out the work.

Similarly, SMCRA can fund rpirofit organizations undertaking water remediation through
h{aQa 21 G4SNAKSR /22LISN}GAGBS ! ANBSYSY (G t NRBINIY
periods of only a few yeardh¢ time it should take to construct a project. Neither supports
operation and maintenance (O&M).



O&M activities and nonprofit watershed associations

Picture2: The River of Promise group includes watershed group activists, state and federal
agency personnel, experts and researchers from academia, engineers, and others. The group
has collaborated to install moihan a dozen water remediation projects fitve Cheat River.

A. Organizationalgovernance

Environmental laws do not compel the state or the nation to clean up any streams impaired by
nonpoint source pollution, but a desire for clean water compels citizens to undertake such
cleanrups. Citizens usuallyodhis by formingvatershed groups (WGs) that anen-profit
corporatiors. Nonprofit status gives the organization a way to raise funds, hire staff, and
purchase items without paying some taxes. Incorporasind organizing allows the people in

the groupto divide labor and do more work.

Working through CWA and SMCRA to fund and carry out water remediation projects requires a
number of skills from WGs. They must be able to

1 Hold meetings with focused discussjomake decisionsand keep records of those
dedsions,
91 Adopt clear rules for governance,



Operation and maintenance of passive AMD treatmemijects

Delegate work to individuals or committees who then carry out their assignments,
Satisfy all laws concerning finances and taxes,

Satisfy all requirements given by funding agencies,

Budget and correctly account feunds,

Identify and obtain any permits their work may require,

Hire and hold accountable contractors to carry out work that volunteers cannot
perform, and

1 Establish communication with town councils, county commissions, the press, and the
community.

= =4 -8 4 -8 9

It takes time for any group of people to attain such organization. If a group must develop so

many skillgo install AMD treatment projectwith substantial support from government

agencies, the group must run even more efficiently if it is going to carryro@&M program

largely without the financial support of those agencies. WGs should use every resource they can

find to make their own operations more efficient. River Network (RiverNetwork.org) has a
number of resource¥ 2 NJ 2 Da> Ay Of dzZRAYBR&ZHAGR2PINYBUTOS NP 7
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Every aspect of the WG must accommodate the need to carry out O&M. O&M should be

Consistent with the mission statement,

Explicitly includd in a strategic vision statement,

Reviewedegularlyby the Board of Directors,

Allocated resources in the budget,

Performed by staff, contractors, or volunteers,

A target for fundraising,

A reason for outreach to potential volunteesipportive busiessesand major donors

= =4 4 -4 -8 -4 -9

1. Mission statement

Restoring streams is usually a fundamental part of the missidf@$ Some WGs undertake to
manage water remediation projects themselves by seeking fundlingg engineering and
construction contractors, andverseeing the entire process. Some choose to restore streams
by advocating that garnment agenciebuild remediation projecs. Regardlesstreams

cannot be restored unless someone takes responsibility for making sure that remediation
projects work. An manizationthat manages its own remediation projects will probabhoose

to take onthe O&Mrole. If a WG works primarily through advocacy, it must make sure that
whoever carries out the remediation project operates and maintains it so that it contitaues
improve water quality. In either case, O&M of AMD remediation projects must be an
acknowledged part of the mission.

2. Strategic vision statement

Some organizations adopt strategic vision statements, which give more precise guidance for
day-to-day decision than a broad mission statement. Strategic vision statements give an

10



A framework for watershed groups

opportunity for the Board of Directors to agrea particular approaches to achieving the
mission, such as what an organization does-waglay, how big it might get, and so on. A
strategic vision statement that includes O&M might state:

As the organization installs more AMD remediation projects, the
need for O&M will increase. It is likely that in five years, raising
funds for and doing O&M will account for a large portion of staff,
volunteer, and fundraising effort of the organization.

3. Board of Directors

TheBoard of Directorss the steward of the mission. Thayay carry out the WGs work as
volunteers, othey may hire and oveee paid staff. The Board is ultimately responsible for
O&M of AMD remediation projects. It should set goals for O&M, inventory the O&M needs,
allocate available resawoes to meet those needs, and plan for gathering additional resources
for unmet needsRiver Network provides several resources to help Boarsissastheir own
strengths and weaknesses and improve their effectiveness
(http://www.rivernetwork.org/category/resourcdibrary/organizationaidevelopmeni.

Setting goals Most O&M programs will sharfour basic goals:

1 Projects should be safe. They should thweaten neighboring properties (e.g., because
earthenberm holding water back may fail). They should not be dangerous to people
who enter the site.

1 Projects should achieve the water remediation goals set for which they were designed.

1 Projects should & viewed as neighborhood assets. Neighbors should be proud that the
projects are there, both for the improvement in water quality, and for how they look.
They should not detract value from neighboring properties.

1 Because projects should be kept in a safedition, should look goodind should not
turn off neighborsprojects should look cared fand tidy:.

Assessing O&M needsdt is difficult to predict what any given site will need in a year. The
following categorieswhich are discussed further in thesteof this document,must be
considered:

1 Inspection, monitoring and operation (IMO) tripsegular visits to assess site condition
and water quality remediation performance and to perform any adjustments needed to
keep the project in good condition. A reasble baséne is four IMO trips per year.
Additional time for preparation and recording observations, measurements, and
operations must also be included.

1 Contacting neighbors callsto identify any problems that might be occurring on the
site, and to confm that they still see the project as a source of pride.

11



Operation and maintenance of passive AMD treatmemijects

1 Rainyday inspectiom one purpose of normal inspection is to determine whether
earthworks are holding up or eroding. Observing a site during or immediately after a
heavy rain will provide more evidence than dwgather visits. One such trip a year is
prudent.

1 Landscaping to keepa site looking cared for, one or two landscaping trips might be
needed each year, in which staff and volunteers remove dead branches or other debris,
cut vegetation where it is interfering with any goals, and keep it looking good.

1 Other site work from time to time, staff and volunteers may make small repairs to the
site,for example, by digging shallow French Drains to manage surface water at the site.
One such trip each year might be needed.

1 Addition of materials or mmor repair requiring heavy equipmentsome operations can
be done quickly with a small amount of heavy equipment, but not so muchhihiaty
an operatorwill require bids and elaborate procuremeptocedures Hopefully, a
project will not require this mag than once every five years or so.

1 Major repair many projects will eventually require partial or complete replacement,
and may require all the stepsproposals, permits, engineers, bidshat went into the
original construction. One hopes that such measwrél not be needed more than once
every fifteen to twenty years.

In summary, dypical project, therefore, might requirdive days of staff time for IMO trips
(including preparation and data recording), three days of staff time with volunteer groups for
landscaping and minaepairs, and, ideally, a contribution to a contingency fund for minor
repair. Major repairs will most likely rely on funditigough programsimilar tothose which
funded theoriginal construction.

Allocating resourcg& in an organiation with no staff, one Board member might take
responsibility for O&M needs. If there is staff, it will probably become a staff responsibility. The
responsible person will probably soon determine that the resources of the organization do not
meet the O&Mneed. Fundraising, volunteer recruitment, and outreach to businesses might fill
in some of the resource gap.

B. Staff

If the WG has staff, the Boawdll most likely charge them toarry out the O&M goals by
inventoryingand prioritizingD&M needs, assesg what can be accomplished using currently
available resourcegatheringadditional resources, and finally, perfommgthe needed tasks.

12



A framework for watershed groups

C. Volunteers

Volunteerscanplay a vital role in O&M. Volunteers can participate in or even direct ns&iy
activities The following general advice about volunteers can apply to volunteers for:O&M

1 Treat volunteers as professional&din and end activities on time; prepare so they do
not have to stand around while they are there to work.

1 Make sure tasks are clear, ancetle is instruction and support for any complicated
parts.

1 Recognizandﬂthankvolunteersin newsletters, in the newspaper, and at the
2NBI YAT I (A 2y &avelllaklmoperso® SOSy (&
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organization (which the volunteers probably support)

1 Give them a voice in the project (they may have volunteered because they have
applicable skills and experience

T YSSLI GNIY Ol 27F @2t dzyiSSNBRQ | Ol xtthheidars & @ 2 A (I K
teach to newer volunteers. Volunteer hours are also a crucial resource for matching
grants or other contributions.

1 Feedthem! Food nourishes camaraderie.

1 Educate them! Give them as much information as they want to absorb. They might have
the next great idea.

Conducting O&M with a group of volunteergho get to know each other and work together
repeatedly builds teams and friendships. Volunteers often cite meeting people and making
friends as a main reason volunteering is satisfyiflgose whdiave a positive experience
volunteering are more likely to contribute more to the organization, including money, time, and
leadership.

D. Fundraising

Include O&M among the items that you explicitly raise fundsdoen though raising funds for
O&M is not eay. Nevertheless, et goak for O&M fundraising, and ake O&M aspecifictarget
of aparticular fundraising event

E. Communicate with local landscaping companies

Businesses are often most comfortable makingimd donations of the serviddat the
businesffers. As you are building your volunteer baaed your business membershiggach

out to locallandscapingontractors. Let them know what your needs will be. Keep a list of such
contractors and make sure they have an opportunity to bid on any largstiwenion projects

13



Operation and maintenance of passive AMD treatmemijects

that you might haveBut be careful to prevent the appearance of a conflict of interest. A
company can never receive a project because of its gifts to the organiz@tetk with funding
agencies about angonflict of interest concernsegardinga contractor who has donated
services to you in the past.

F. Learn, attend conferencespntactthe experts

The field of AMD remediation is changiMgidenyour horizons. ReadAllocate resources that
encourage staff or volunteers to attend conferences where AMD remediation using passive
treatment is discussed, such as

1 The West Virginia Mine Drainage Task Force Symposium, held during the last week of
March in Morgantown, WV. Ségtp://wvmdtaskforce.com/.

1 The Pennsylvania Abandoned Mine Reclamation conference, held sometime during the
summer somewhere in Pennsylvania. Find this conference through the Western
Pennsylvania Coalition for Abdoned Mine Reclamatiomivw.WPCAMR.o)opor the
Eastern Pennsylvania coalition for Abandoned Mine Reclamétiomn.EPCAMR.0)g

G. Educate all levels of government

The need to opera and maintain AMD remediation projects may exceed the capacity of WGs,
and they should ask for and receive help from every level of government. Make sure the
governments of towns, cities, or counties that contain or are downstream from AMD projects
know what the needs are. Request use of any heavy equipment they may own from them when
it is needed! Enligheir engineers for expertise.

Summary2: O&M through the project life cycle

Identify a good project:

1 Partners are more likely to support a project thiscrucial for restoring substantial
lengths of an accessible stream. NPS funds target removing pollutant loads from
subwatersheds (SWSs).

Landowner cooperation:

Landowners should share commitment to the mission.

Landowner must tolerate all levetd O&M (routine trips, landscaping groups, minor
repairs, possible replacement).

Landowner must accommodate O&M schedule.

Landowner must allow use of roads or driveways to site.

Landowner must be satisfied with protection from liability for those imedlin O&M.
Landowner and neighbors may have knowledge about the site.

= =4
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Site and source characterization

14


http://wvmdtaskforce.com/
http://www.wpcamr.org/
http://www.epcamr.org/

A framework for watershed groups

Summary 2 continued

1 Make many load measurements to estimate average load and maximum flow.
1 Observe site for problems (intermittent springs, vegiots).

Good engineering:

Make sure engineer is experienced and knowledgeable.

WSPASE SYyaIAYySSNRa NIYaGA2y I fS F2N GNBI
What size project does the load require?

Is the engineer experienced in siting and designing sugtoject?

Engineer should prepare an O&M manual for the project.

Design should make for easy monitoring.

Engineer or Contractor should provide anlaslt drawing of the project.

Protect treatment components from sediment.

E N

Construction:
1 Notetrouble spots that appear during construction such as soil slips, ephemeral
springs, and muddy areas.

O&M through the project life cycle

Projects take a long time to plan and buiBktween initial identification of an AMD source and
completion of a project there may be many years. It is important to think ahead to the O&M
phase of the project from the very earliest part of project development.

Typical stages for an AMD remediatioroject include identifying the AMD source, meeting
landowners and assessing the possibility of developing a project, characterizing the AMD to
determine what kind of project to build, quantifying the AMD load and gathering site
information, hammering outhe design (with landowner, engineers, and funding agencies), and
constructing the projectSection IV discusses the phase after construction, when O&M is the
central activity.

A. Design and initiate a comprehensive monitoring plan

Identifying the AMD sourcthat will bethe target of the project requires water quality
monitoring. Once the project is complete, demonstrating that it is meeting its water quality
goals will require more monitoring. Comparisons of bef@med afterconstruction data will
make moe sense the more consistent the monitoring is. One of the first steps in a project is
developing a good monitoring plafBefore construction, water quality monitoring has a
number of purposes:

1 Identify a treatable source of AMD
1 Demonstrate that the AMD swmce has a substantial negative impact on the stream

15



Operation and maintenance of passive AMD treatmemijects

1 Determine the quality of the pollution to determine proper pollution control measures
1 Determine the quantity of the pollution to determine the size of the necessary pollution
control measures.

After congruction, water quality monitoring still has more than one purpose:

1 Determine whether the constructed measures are indeed decreasing pollution loads
1 Get people to the site to make sure it continues to operate safely and effectively.

To accomplish all theogls, three different kinds of monitorgnlocations must be identified

First, the decrease in the pollutant load should be measured in a downstream location that will
be the same before and after construction, so that the measurements are as comparable as
possible. Second, the quality and quantity of AMD must be monitored at the location where it
will be treated, most likely right at the source or sources. Sources must be monitored not only
to choose the kind and size of the treatment project, but alsddétermine whether changes in
performance of the project are the result of changes in the project or changes in the input.

2137 Y pre -
2137
2150
Accounting for Sources

Sample other sources in 2152
farther the subwatershed
downstream

Project

Outlet from Outlet
TMDL sub-
watershed
Stream
downstream

from project

2153
2157

.

Figurel: Typical monitoring locations to consider for a comprehensive monitoring plan.

The third set of monitoring locations shidlbe selected to assess the impact of the project on
the watershed as a whole. For the sake of the Nonpoint Source program, the watershed in
guestion should be theubwatershed (SW¥)r whicha Total Maximum Daily Loadas
calculated. If additional res@oes for monitoring are available, they can be used to
demonstrate effects even farther downstream, or to make sure the change in the {SWy&
was not caused by changes in upstre3Wv's.

As important as where to monitor are what, how, and how often tonar.
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A framework for watershed groups

What Measurementdaken should include flow, paihd alkalinity dissolved aluminum,

dissolved iron, and dissolved manganese. These measurements together supply the data for a
GOFf Odzf SR | OARAGE f 21 R 0l|GadishitheYiasbliied@ metalg.R / NI
Water quality standards for iron and manganese in West Virginia are based on total, rather

than dissolved loads, but concentrations of the dissolved metals will demonstrate how much

acidity has been reduced, which is the keyemoving the metals. Many labs offer a direct,

titrated, measurement of hot acidity which should be very close to the calculated value.

However, labs commonly report erroneous hot acidities, possibly because of slow response of

pH probes connected to aortitrators. If resources allow, other measurements of interest

include benthic macroinvertebrate communities or other biological indicators.

Figure 2 To determine the effect of the AMD remediation project, AMD loads at the outlet
from SW77 intoSWS 276 should be measured, and also the loads at the cuilein SWS
278 and 281 (or SW&9, 280, and 281).

How. Chemicameasurements should follow standard methods. In very small streams (<30
gpm) the assumptions behind flow meter measurements (esfigdizat flow in the water

column reaches an average rate-w@xths of the distance from the surface to the streambed)
are often violated because of obstructions in the stream or an uneven streambed. If possible,
stations for bucket and stopwatch readingjsould be established for monitoring small flows.
Installing a flowpipe can enable flow measurements that are speedier and more accurate th
those made with a flowmeteA-notched or rectangular weirs can also accelerate flow
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