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Laws & Regulations

m Clean Water Act (CWA) 1972

m Tennessee Water Quality Control Act
(TWQCA) of 1977

https://www.epa.gov/laws-regulations/summary-clean-water-act
https://www.lawserver.com/law/state/tennessee/tn-code,
tennessee code_title 69 chapter 3 part 1

Tennessee Code 69-3-102.

Declaration of policy and purpose

Recognizing that the waters of Tennessee are the property of
the state and are held in public trust for the use of the people
of the state,

it is declared to be the public policy of Tennessee that the
people of Tennessee, as beneficiaries of this trust, have a right
to unpolluted waters.

In the exercise of its public trust over the waters of the state,
the government of Tennessee has an obligation to take all
prudent steps to secure, protect, and preserve this right.




Tennessee
Water Quality Standards

m Use Classifications for Surface Waters

General Water Quality Criteria

= Anti-degradation Statement

https://www.epa.gov/wgs-tech/
water-quality-standards-regulations-tennessee

Use Classifications for Surface Waters
1200-4-4

Navigation

Domestic water supply
Industrial water supply

Fish & aquatic life
Recreation

Irrigation

Livestock watering & wildlife




General Water Quality Criteria
1200-4-3

= Numeric criteria
5 mg/I dissolved oxygen;
100 ug/|I total Chromium;

m Narrative criteria
free from toxic pollutants in toxic
amounts;

Anti-degradation Requirements

» Maintains existing uses and level of quality
necessary to protect the use

m Protects high quality waters-high quality water
is that which exceeds levels necessary to
support uses

m Provides special protection for Outstanding
National Resource Water (ONRWSs)
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Guiding
Principles
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A healthy river is an ecosystem that is
sustainable and resilient,

maintaining its ecological structure
and function over time

while continuing to meet
societal needs and expectations
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Watershed Management Cycle

Draft Permits Planning
and
Watershed Plans

Issue Permits (year 6)

Stakeholder

Geographic
Management
Units

Wasteload
Allocation

Involvement
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Watershed Management Groups

Mashyille EAC Cook
Jackson EAC ¢ 5_ s OO_)

o

Memphis EAC

Columbia EAC Chattanooga EAC

- Group 1 (1996) I:' Group 3 (1998) - Group 5 (2000)
| | eroup2(1997) [ | Groupa(1999) /NS EAC Boundary
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Watershed Management
Short-Term Objectives

Point Source
= Issuance of watershed-based discharge permits
= Watershed-based wasteload allocation

Nonpoint Source

= Coordination with Department of Agricultural &
other agencies on nonpoint source issues

15

Watershed Management
Long-Term Objectives

Conservation

Pollution prevention

Innovative treatment technologies
Best management practices
Pollution trading
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Watershed Management
Expected Benefits

m Efficient-administratively;
m Effective-ecologically;
= Equitable and consistent;
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Watershed Management
Top Ten List

10. Think small

Bring everyone to the table

Great leaders plant seeds and nurture them

Ask for free advice and in-kind services

Encourage teaching

Seek common interests, not positions

Celebrate your successes

Ask not “do you like it?” but ask “can you live with it?”
Conflict can be healthy - if managed positively
Patience. Patience. Patience.

PNW RU N W
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Eco-Region Based
Reference Stream Concept
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Eco-Regions

relatively homogenous areas
defined by similarity of
climate, landform, soil,

potential natural vegetation,

or other ecologically relevant
variables

20
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Reference Streams

A least impacted, but

representative waterbody within an
ecoregion that can be monitored
to establish a baseline

to which other waters can be compared
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Tennessee @ East

Middle

Ghost Creek
Clear Creek

South Harpeth River

22
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Tennessee’s Level lll Ecoregions
from West to East

73 Mississippi Alluvial Plain
74 Mississippi Valley Loess Plains
65 Southeastern Plains

71 Interior Plateau

68 Southwestern Appalachians
69 Central Appalachians

67 Ridge and Valley
66 Blue Ridge Mountains

23
Ecoregion Level Il
&
Sub-Ecoregion Level IV
24
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Level lll & Level IV Ecoregions

8 66f
68e 67h

65b i 68c 68b 67g
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Watershed-Ecoregion Boundary

2

LEVEL 3 ECOREGION

26
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Some Sensitive Organisms in Streams
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Some Tolerant Organisms in Streams

Midges Snails

Leeches

28
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Level Ill Eco-region

# EPT
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Level IV Ecoregion 71
NO2+3 concentrations (mg/l)

351 %
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ECO71E ECO71F ECO71G ECO71H ECO71I
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1 Native or natural condition

Minimal loss of species;
some density changes may
occur

Naural]

Some
replacement of
sensitive-rare

3

Some sensitive species
maintained but notable
replacement by more
tolerant taxa; altered

pecies; functions
aintained

Biological
Condition

Tolerant species show
increasing dominance; 4§

sensitive species are rare;
Degraded| ~ functionsGitered) o

structure and

4 distributions; functions
Clargely maintained

function
Low Stressor Gradient

32
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Tennessee Landuse and Nutrient Impairment

~e— Nutrient Impaired Waters 2010 ~~—— Streams ’ Waterbodies
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Management Tools

34
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EPA BASINS

BETTER ASSESSMENT SCIENCE
INTEGRATING
POINT AND NONPOINT SOURCES
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Integrated
GIS, Data Analysis & Modeling System

designed to support
watershed-based analysis

https://www.epa.gov/ceam/

better-assessment-science-integrating-point-and-non-point-sources-basins

36
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BASINS Overview

oTARGET

®ASSESS ~
eData Mining
oWs Delineation
eReporting
elmport local data
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EPA BASINS
Base Cartographic Data
Environmental Background Data
o Land use and land o Drinking water supply
cover sites
o Urbanized areas o Damsites
locations o County boundaries
o Reach file 1 o DEM
o Reach file 3 o Ecoregions
o Major roads o Managed area
o Hydrologic unit database (Federal and
o Soil (STATSGO)
38
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Watershed & In-stream Models

QUAL2K
WASP
HSPF/LSPC
SWAT
GWLF

o Datainput through the GIS Interface
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USGS SPARROW
SPAtially Referenced
Regression On
Watershed Attributes
https://www.usgs.gov/mission-areas/water-resources/science/
40
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SPARROW Model Concept

Land-to-water
transport

Monitored load
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Mean Values of Bed-Sediment
\_I?hosphorus Concentration

(11}
g8

Terziotti, Silvia, Hoos, A.B., Harned, D.A., and Garcia, A.M, 2010, USGS
Scientific Investigations Map 3102
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Regional SPARROW Models

https://pubs.er.usgs.gov/publication/70202393
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Recovery Potential
Screening Tool
(RPST)

Watershed Assessment
for
Prioritization & Restoration

https://www.epa.gov/rps
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Recovery Potential Screening Tool

Index Scores Stressor Indicators:
¢ Stream Corridor-% U-Index;

RPI Score For Tennessee HUC12 Watersheds

* Empower Density;

Legend
RPI Score:
1822 - 3451
3451 - 4098
40.98 - 4552
4652 - 4895
48.95 - 5649
56.43 - 7428
7428 - 7873
7673 - 6238
B82.39 - 8463
8463 - BBT3
Not Analyzed

Ecological Indicators:

* Unimpaired Stream Length;
* % Nature Cover;
* NFHAP-Local Disturbance Index;

Social Indicators:
* % Area notin MS4;
* Jurisdictional Complexity;
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Lower French Broad River Watershed

Lower French Broad River
(06010107)

CQ HuC 8 Watershed Boundaries
(23 HUC 10 Watershed B
(C3 HUC 12 Watershed B
Streams.

46

23



Recovery Potential Scores Bubbles Plot
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Stressor Index
Note: Circle size increases with Social Index score
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Watershed Approach

Partnership
Partnership
Partnership

48
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Where is the Water

= 97% Saltwater
m 2% Trapped in icebergs
s 1% Fresh water
49
Water
Liquid Asset
50
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New Vision

One Water
is the future of the water industry.
Many benefits are realized when the barriers
traditionally separating water, wastewater,
stormwater and reuse are broken down

-Robert C. Renner
CEO Water Research Foundation
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Current Thinking

m Drinking Water
-most essential use

m Wastewater
-most hidden resources

m Stormwater
-rain today, drinking water tomorrow

52
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The pessimist complains
about the wind;
the optimist expects
it to change;
the realist adjusts the sails

-William Arthur Ward
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THE END

sherry.wang@tn.qgov
615-532-0656
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