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Session 1: A Review on U.S. Water Quality Management
Efforts in the Last 40 Years
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Introduction to U.S. Federal Clean Water Act
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Accomplishments and Lessons Obtained from implementing U.S. Federal
Clean Water Act

3. TR Y B

The Trend of Water Quality Management in USA

4. WP RS

Tutorial Session and roup Discussion

Note: In USA, the Clean Water ACT (CWA) and the Safe Drinking Water Act (SDWA) are the two main federal laws that
protect the nation's waters. This lecture is only in relation to CWA.



1. X BEENS A R

Introduction to US Federal Clean Water Act
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History of Water Pollution Control in U.S.

R

1987 Water Quality Act

1977 Clean Water Act Amendment

1972

Federal Water Pollution Control Act Amendments

1966
1965

1961
1956

1948

Clean Water Restoration Act
Water Quality Act
Water Pollution Control Act Amendments

Water Pollution Control Act Amendments

The Water Pollution Control Act
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Legislation 0f the 1972 Clean Water Act
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1972 Clean Water Act was a product of compromise

In the US House

In the US Senate

Congressman Blatnik (D-MN) Senator Muskie (D-ME)

|

|

A Matter of Economics

A Matter of Ecology

l

|

A 4

Compromise

1

Water Quality Standards and a Technology-based
Minimum Effluent Limits
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Water-Quality-Based and Effluent-Based Approaches in Wate
Pollution Control

Water quality approat.:l'l:f Technology-based
determine water quality needed for Cra e B i
planned uses of the river (fish :&?&oggﬁeﬁeﬂ%g&?
and wildlife, drinking water, sewage treatment plants) and
recreation, etc.) in the form of ensure that they stay within

chemical and biological standards discharge limits attaintable
which support such uses. If the under current water pollution
water does not meet.these standards, technology. This approach
develop plans for doing so. This does not consider nonpoint
approach considers pollution from sources of pollution.

point sources (factories, sewage
treatment plants) and from nonpoint
sources (farm and residential

storm runoff),
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A Synopsis of the US Federal Clean Water Act

Clean Water Act

(C D)

Title | - Research and Related Programs

Title Il - Grants for Construction of Treatment Works
Title Il - Standards and Enforcement

Title IV - Permits and Licenses

Title V - General Provisions

Title VI - State Water Pollution Control Revolving Funds
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Clean Water Act and water quality management
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Wate hdAse sment, Tracking'& Environmen tal Results

1.Every state adopts goals or standards that need to be met for its
waters, based on the intended uses of the waterbodies. Different
goals are set for different waterbody uses.
2.Scientists monitor the waters
3.give them one of the following scores: GOOD - The waterbody fully
supports its intended uses.

IMPAIRED - The waterbody does not support one or more of its
intended uses.
4.The impaired waters are then targeted by pollution control
programs to reduce the discharge of pollutants into those waters.
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The Beneficial Uses and Water Quality Standards of Receiving Waters

Class Use Quality Criteria Required Treatment

A? Water supply, recreation Coliform bacteria, color, Secondary (tertiary in some
turbidity, pH, dissolved cases to meet criteria) plus
oxygen, toxic materials, disinfection
taste- and odor-
producing chemicals,
temperature

B? Bathing, fish life, recreation Coliform bacteria, pH, Secondary plus disinfection
dissolved oxygen, toxic
materials, color and
turbidity (at high levels),
temperature

C Industrial, agricultural, navigation, Dissolved oxygen, pH, Primary and, in some cases,

fish life floating and settleable secondary

solids, temperature

D Navigation, cooling, water Nuisance-free conditions, Primary

floating material, pH
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1972 Clean Water Act and Point-Source Water Pollution Control

Design Flow (7-day 10-yr flow)

Point-Source Waste Discharge

Water Quality Modeling

\4

Receiving Water Waste
Assimilative Capacity Analysis

|

In Compliance

NO

Water Quality

I NPDE '
Standards ssue S permit

Further Treatment =\ Waste Load Allocation
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Water Quality Modellng for the Implement |on of Clean Water Act

SEPA

o e 7A 0003 5001 Evaluate the state-of-the-art
B of water quality modeling.
WOkahOD on ‘Make recommendations for

Verification of the direction of future
Water Quality

Models modeling efforts.

STATE-OF-THE-ART REPORT

of the

Dissolved Oxygen/Temperature Committee

Clarence Velz - Chairman

Members
Joe M. Dietzel John T. Marlar
. 5. Fang Ronald E. Rathbun
James M. Greenfield Peter G. Robertson
Charks C. K. Liia Daniel S. Szumski

Introduction

Our committee was composed of modelers working in govern-
ment, academia, and private practice, and even though there was
considerable discussion during the deliberation of the issues,
there was a surprising consensus of opinion. This gives us
cause to believe this report reflects a relatively accurate
assessment of the state-of-the-art in DO/TEMP modeling.
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Waste Assimi atlve Analysis and Waste Load Allocation
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HIERARCHY OF CWA Planning Provisions

The Basin Plan
(Section 303e)

Areawide Planning
(Section 208) P .

v

A 4

Facilities Planning
(Section 201)

\4

v

River Basin
> Planning
(Section 209)
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Basin Planning, Section 303 (e)

303 (e) Plan deals with ariver basin to arrive at a
strategy for bringing substandard waters in compliance
with the established water quality standards.

Water Quality Assessment
(Monitoring and Intensive Survey)

Waste Assimilative Analysis
g (Modeling)

Waste Load Allocation and
Segment Classification

Stream Segments Classification:

1. Effluent Limiting: Water quality standards is expected to meet after the application of
minimum level treatment.

2.  Water Quality Limiting: Water quality standards is not expected to meet after the
application of minimum level treatment.
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Area Planning — Section 208

The 208 planning is generally confined to those areas

of the basins where there are complex
urban/industrial and nonpoint source water quality
problems. The Governor of each State designates
areas for the areawide planning program.

Technical contents of a 208 plan:

1.

2.
3.

The identification of priority water quality problems in the
area.

Recognition of any constraints in dealing with the problems.
Development of alternatives to achieve water quality goals.
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astewater Facilities Plannlng ection 201

The 201 Wastewater Facilities Plan deals with the actual
facilities needed to achieve water quality
Improvement and maintenance.

Major activities:

Establish water quality management goals.
Initiate a public participation program.

Develop a detailed inventory of existing wastewater treatment
systems.

Prepare an environmental inventory.

Estimate future wastewater flows and wasteloads.
Develop technical alternatives.

Develop implementation arrangements.

Prepare a cost-effective analysis.

O Select a 201 plan from the alternatives.

= O DY) =
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Wastewater Treatment Goals Established by 1972 Clean Water Act

Zero Discharge
of Pollutants
ZERO DISCHARGE by 1985

Best Available 3
Treatment (BAT)

Best Practicable |
Treatment (BPT)

Treatment )

Level

Secondary
Treatment

|
|
|
|
|
|
|
|
l
|
|
[
|
(
l
J

Current Level feial R (SRR S | 1 1 T N Ll
1972 1977 1983 1985
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1977 CWA amendment 301(h)

Secondary waiver for Marine Discharge of Municipal Wastewater

open
coas{
estuary

Alternatives of Wastewater effluent disposal

158° 10W 158° 0SW 158° 00W 157° 55W 157° S0W 15
L]
Legend
Honouliuli Qutfall 9 Kewalo Basin

Sand Island Qutfall 10 Sand Island Beach
Queens Surf Beach 11 Honolulu Harbor

Waikiki Beach 12 Keehi Lagoon
Manoa Stream 13 Honolulu Airport
Tavern Beach 14 Iroquois Beach
Ala Wai Canal 15 Ewa Beach

00 N O\ B WD =

Ala Moana Beach 16 Oneula Beach

Honouliuli and Sand Island Wastewater Disposal on Oahu
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Accomplishments and Lessons Derived by Clean Water Act

L

|

Implpmpntatinn Since 1972 _

| erosion waters be fishable and
swimmable by 1983
Livestock Excessive remains unmet.
was[e 'Bﬂ"izer

application  Deforestation Marine
Irrigation Storm-water chemical waste
runoff 4o plication Sewage- Mine-waste pond

Siltation toparks  treatment plant | construction | Industrial
and lawns erosion emission

Crop dusting

Waterlahle—_ R
Saturated zone ——"‘—

Waler well

SOURCES OF
WATER POLLUTION

nto lakes and rivers. With such point-source pol- Road-sall
lutants partly curbed, the most critical remaining  Waler-bearing runoff
problems are proving far more difficult to con- sandstone Deep-well
trol—nonpoint sources such as runoff from farms, waste disposal
‘ ties, construction sites, and mines. Landfill
|
Freshwater aquiler Municipal-

The enemy was an easier target when the U. S.
aunched its war on water pollution in the 1970s:

) = Y : Limestone
actories and cities piped their untreated wastes

sewage
discharge
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Completion of ' Municipal Wastewater Collection/Treatment Systems

Water treatment
Purifies the water
for the consumer

Water pollutlon control
Restores the quality
of the water

Factories S
= Businesses Pl K%
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Re-b th of Dead Rivers, akes and Estuaries
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1972 Clean Water Act: A Partial Successful Story

National Inventory of Impaired Waters, 2003

Percent of Impaired
Waters by 8-digit
Hydrologic Unit Code

E No Waters Listed

<5%
5-10%

10-25%

<
BROL

>25%

http://www.epa.gov/owow/tmdl/atlas/
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Catises of Water Quality Impairment

47% 43%

y
I

10%

m Nonpoint Sources Only
m Point Sources Only

0 Combination of Point &
Nonpoint Sources
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1987 Clean Water Act and Non-Point Pollution Control

Section 319 was added to 1987 Water Quality Act. It
directs states to develop and implement
management programs targeting their major
nonpoint sources. Federal grants, covering up to 60
percent of the program costs, also were authorized
to assist states in tackling this difficult pollution
problem
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onpomt -Source Pollution Management an

Total MaX|mum Daily L

(TMDL)

47%

10%

43%

B Nonpoint Sources Only
H Point Sources Only

O Combination of Point &
Nonpoint Sources

Sources of Impairment by Category from the

1998 Water Quality Survey

FINAL
2004 LIST OF IMPAIRED WATERS IN HAWAII
PREPARED UNDER CLEAN WATER ACT §303(d)

.
Krekooshua Szeam below Wabiawa Reservess

Prepared by Linda Koch, June Harrigan-Lum and Katina Henderson
Hawaii State Department of Health
Environmental Planning Office

June 16, 2004
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EPA TMDL Equation

Citizens
Politicians Managers and Engineers
and
Scientists
TMDL = WLA + LA+ MOS
(total max. (point source waste (nonpoint load (margin of
daily load) load allocation) allocation) safety)
State water
guality standard
for the pollutant
given the TMDL development phase
stream’s
designated

beneficial use
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TMDL Implementa

F',

il =

b \> F]
and Transforrnatlonri

Stream Interacﬂons’

-Soillbtera‘cﬂpn\* --} -

> Dy andrrimfo:mmorh L UL

k e

’ﬁanspﬁn :},_";‘ IR
\ln{nreems ¥

5 "\ ‘ | R Vel S 0, Tet iy 1
X : 1 x %
PLI S Y » D%

problem.

Section 319 of the 1987 legislation,
Congress authorized measures to
address these diffuse sources of
pollution by directing states to
develop and implement
management programs targeting
their major nonpoint sources.
Federal grants, covering up to 60
percent of the program costs, also
were authorized to assist states in
tackling this difficult pollution
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TMDLs Completed

Number of TMDLs
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4500

4000

3500

3000

2500

2000

1500
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1996 1998 2000

Fiscal Year

2002

2004

2006
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The Trend of Water Quality Management in USA

A. The long-term goal of the elimination of discharge
of pollutants is to be kept.

B. A balance between effluent-based and water-
guality-based approaches is to be maintained.

C. An integrated water quality management plan
centered on Section 303 (d) is to developed.

D. Wastewater reuse and Resources recovery.
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The long-term Goal of thé elimination of discharge of pollutants should
be kept

Clean Water Act Sec. 101: “The objective of this Act is to restore and
maintain the chemical, physical, and biological integrity of the

Nation’s waters.”
b 'x't}—a e
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A Integrative Control of Point and Non—point Pollut Controll:

Point-source

*| Waste Loadi '
aste Loadings Design Flow

Nonpoint-source

Waste Loadings _
Water Quality

Modeling

\4

Receiving Water Waste
Assimilative Capacity Analysis

'

Water Quality Issue NPDES permit

Standards

Y

In Compliance

No

Best Management

A

Practices

Establish TMDL
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An integrated water quality management plan centered on TMDL

Water Quality Standards
(Section 303)

|

NPDES Permit

US Clean Water Act

|

Water Quality Management Planning

(Section 303e, 201, 208, 209

A 4

(Section 402)

Establishment and implementation of
Total Maximum Daily Load (TMDL)

(Section 319)

Elimination of Point and Nonpoint source
waste Discharge
(Section 101)

Water Quality Monitoring

and Assessment
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wastewater reuse and resources recovery

A wind-driving Aquaculture Wastewater Treatment System with Water

Reuse and Nutrient Recovery

Windmill

Pressure
Tank

T -

Prefilter

QOccasional
Brine Discharge

\

.

R

Duckweed-covered

...........

Piston
Pump

E2N

-

Fish Tank

Recirculated Concentrate

Reactors

Nutrient

Permeate Recovery

s

Tap Water
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Tutorial Session and Grou cussion




