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Introduction

e Environmental Flows
e Definition
* Concepts
e Tools

e Water Quality
e Clean Water Act

* Impairments
e Total Maximum Daily Loads (TMDLs)



Presenter
Presentation Notes
Managing environmental flows includes multiple components include water quality, water quantity, and timing of flows.  This presentation will discuss water quantity first and then move into water quality regulation and management.



Environmental flows

Environmental flows can be defined as the quality,
quantity and timing of water flows required to
maintain the components, functions, processes, and
resilience of aquatic ecosystems that provide multiple
goods and services to people.

(Cummins et al., 2010)

Photo courtesy of
J. Willoughby, ICPRB



Presenter
Presentation Notes
As provided in this slide, the purpose of managing environmental flows is both to protect the aquatic ecosystems and the goods and services to people.


Environmental flows (cont’d)
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Presenter
Presentation Notes
Traditionally, flow management included only a low flow standard to ensure that at least a minimum low flow is maintained.  However, the ecological integrity of a system depends not only on maintaining low flows but the full range of flow conditions.  Variation in flows are needed to provide the conditions for various life stages of organisms calling the ecosystem home.  Further, not only is the full variation necessary but it needs to occur at the right time to correspond with the appropriate organism life stages.

Anthropogenic activities such as impoundments and withdrawals can influence the availability and timing of flows.


Environmental flows (cont’d)

Linear Projection of Flow for the Potomac River
at the USGS Point of Rocks Gage, MD.
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Presenter
Presentation Notes
This figure demonstrates the historic variability of flows for each day of the year at Point of Rocks in Maryland.  
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Environmental flows (cont’d)
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Presenter
Presentation Notes
This figure contains the same data as shown on the previous slide; however, it is shown on a log scale.  At the bottom, the life cycle of 3 species are shown to provide an example of the need for appropriate timing of flows and flow variability.


Environmental flows (cont’d)
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Presentation Notes
One approach to protecting flow variability is the percent of flow approach.  That is to say that flow alteration is acceptable to a given percentage of the “natural” flow condition.


Environmental flows (cont’d)

West Virginia Water Withdrawal Guidance Tool (www.dep.wv.gov)
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Presenter
Presentation Notes
The West Virginia Department of Environmental Protection (DEP) developed a Water Withdrawal Guidance Tool to protect environmental flows by facilitating decision-making regarding new water withdrawals.  The tools is available through the DEP Water Use section website.

http://www.dep.wv.gov/�

Environmental flows (cont’d)

West Virginia Water Withdrawal Guidance Tool
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Presenter
Presentation Notes
The guidance tool is non-regulatory and is meant for guidance purposes only.  The tool is GIS based and organized by areas (outlined in black on the map) that are represented by a common USGS gage.


Environmental flows (cont’d)

West Virginia Water Withdrawal Guidance Tool
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Presenter
Presentation Notes
By clicking on an area, withdrawal guidance is produced.  The most recent USGS gage reading is given for the area.  Recommendations are given for various flow ranges and, when compared to the current flow conditions, conclusions can be drawn about the environmental effects of potential withdrawals under current flow conditions.  Again, this tool provides guidance only and is not permitted or regulated.


Environmental flows (cont’d)

 Water use thresholds determined using the Tennant
method, developed in 1976

e The Tennant method

e assumes that some percentage of the mean flow is needed
to maintain a healthy stream environment

e environmental quality of different flows determined by the

quality of the physical habitat provided (stream width, depth,
and velocity)

(Jowett, 1997)



Presenter
Presentation Notes
This slide describes the method utilized to develop the water guidance tool withdrawal recommendation thresholds.


Water quality

e US Clean Water Act (1972) Goal: "to restore and maintain the

chemical, physical, and biological integrity of the Nation's
waters”
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Presenter
Presentation Notes
Protecting water quality in the US falls under the regulatory authority given by the Clean Water Act.  Designated uses are assigned to each body of water (e.g. agricultural, drinking water, irrigation, etc.).  For each designated use, water quality standards are assigned for pollutants or water quality parameters of interest.  For example, dissolved oxygen often must be above a certain numeric threshold, phosphorus and nitrogen below a certain numeric threshold, etc. 

Once standards are developed for each designated use, each waterway is monitored and assessed to determine whether the standards are exceeded.  If a waterway does not meet its water quality standards, it is listed on the 303(d) list as an impaired waterway.  For each waterway on the 303(d) list, a Total Maximum Daily Load (TMDL) must be developed.


Water quality (cont’d)

West Virginia Impaired Waters

of WV rivers
and streams
assessed

57%

Of those, 56% are

impaired



Presenter
Presentation Notes
This map shows in red the West Virginia waterways currently listed as impaired.  To date, only 57% of the waterways in the state have been assessed.


Water quality (cont’d)

e WV Impairments

Size of Assessed Waters with Listed Causes of
Impairment
Rivers and Streams Lakes, reservoirs, and
Cause of Impairment Group (miles) ponds (acres)
Ammonia 5.4
Cause unknown - impaired biota 5,152.1
Dioxins 359.2
Flow alteration(s) 44.3
Mercury 669.0 12,018.0
Metals (other than Mercury) 4,455.6 54.0
Nutrients 30.7 100.0
Organic enrichment/Oxygen depletion 23.4 8.0
Pathogens 4,152.8
pH/Acidity/Caustic conditions 1,378.1
Polychlorinated Biphenyls (PCBs) 1,056.4 9,198.0
Salinity/Total dissolved
solids/Chlorides/Sulfates 21.6
Sediment 193.0
Temperature 178.7
Toxic inorganics 0.2



Presenter
Presentation Notes
Impaired biota, metals other than mercury, and pathogens are the most common impairments (in terms of miles of rivers and streams).  Mercury and PCBs are the most common impairments in lakes, reservoirs, and ponds.


Water Quality (cont’d)

e A Total Maximum Daily Load (TMDLs) must be
developed for each impaired water body

e ATMDL is “a calculation of the maximum
amount of a pollutant that a waterbody can
receive and still safely meet water quality
standards.”

“Waste Load Allocation”
Point sources

“Load Allocation”
Non-point
& background sources  “Margin of Safety”

vDL=wia+ta+mos (¥



Presenter
Presentation Notes
The allowed pollution loadings to a particular waterway equal the amount allowed from point sources plus the amount allowed from non-point and background sources plus a margin or safety to account for uncertainty and ensure that the water quality standard is met.


Water Quality (cont’d)

* TMDL process:

— ldentify pollutant of concern
— Estimate waterbody loading capacity
— Estimate pollutant loading from all sources (pt and nps)

— Quantify pollutant reductions needed to meet water
quality standards

— Allocation (+ margin of safety) of pollutant load among the
sources to meet water quality standards

— Public review and comment




Water Quality (cont’d)

e WV TMDLs for
selected pollutants

— Cumulative
since October
2005

Number of
Pollutant TMDLs
Iron 716
Aluminum 454
Fecal Coliform 450
Manganese 397
pH 289
Sediment 83
Biological 80
Acid 27
Organic
Enrichment 13
Selenium 13
Chloride 7
PCBs 7
Phosphorus 6




TMDL example - Morris Creek, WV

January 2005
e Located in Kanawha County,

25mi. SE of Charleston

e Listed since 1996 as impaired for
metals and pH due to acid mine
drainage from abandoned coal

TMDLs for Selected Streams mines

in the Upper Kanawha
Watershed, West Virginia

FINAL APPROVED REPORT



Presenter
Presentation Notes
The next several slides present a case study of a TMDL that was developed for Morris Creek in West Virginia.  Morris Creek is an example of a TMDL “success story” on the EPA website.


TMDL example - Morris Creek, WV

Morris Creek designated uses:
— warm-water fishery

— drinking water

— contact recreation

Morris Creek declared impaired
due to lack of aquatic life and
deposits of iron and aluminum

on the Streambed Acid mine drainagggzracér:itéuptzryto Morris Creek




TMDL example - Morris Creek, WV
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TMDL example - Morris Creek, WV

e Restoration efforts: anaerobic and
aerobic wetlands, open limestone
channels, and polishing ponds at four
sites in the watershed

e Water quality improved immediately
after treatment system installation

Limestone lined drainage channel
Source: EPA

 Expected to be de-listed in 2010

* Treatment system maintenance ongoing



Presenter
Presentation Notes
Although restoration efforts have been quite successful in the Morris Creek watershed, an important aspect of this and any restoration project is ongoing monitoring and maintenance to ensure continued effectiveness.  


TMDL example - Morris Creek, WV

Possum Hollow 3.5/6.7 390.55 47.45 102.2
Blacksnake Hollow | 4.4/5.0 84.45 76.65 36.86
Lower Mainstem 4.0/6.3 1,759.3 9,249 1,098.65
Upper Mainstem 4.2/5.4 |31,006.75|276,483.85| 31,119.9
Total Reductions -- 33,248 285,857 32,320
TMDL Allocations -- 5,900 8,007 4,444

Source: EPA




summary

[
e Environmental flows

Essential to maintaining ecosystem integrity in West Virginia

Assessment/protection methods: % of flow, WV water withdrawal
guidance tool

ICPRB/TNC/CoE 2.5 yr project to quantify environmentally
sustainable flows in the Potomac Basin (www.potomacriver.org)

 Water quality

Regulated under the US Clean Water Act

57% of WV rivers and streams assessed, 56% of which are
impaired

TMDLs developed for many impaired waters, with some success
stories, but more work remains



http://www.potomacriver.org/�
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