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Introduction to US Federal Clean Water Act

EBIKEG AR EENER

History of Water Pollution Control in U.S.

o

L - =>

1987 Water Quality Act

1977 Clean Water Act Amendment

1972

1966
1965

1961
1956

1948

Federal Water Pollution Control Act Amendments

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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Water quality approach:
determing wate‘:yqua‘l)it‘; needed for Techndog_y'ba_sed
planned uses of the river (fish approach: identify point
and wildlife, drinking water, source polluters (factories,
recreation, etc.) in the form of sewage treatment plants) and
chemical and biological standards ensure that they stay within
which support such uses. If the discharge limits attaintable
water does not meet these standards, under current water pollution
develop plans for doing so. This technology. This approach
approach considers pollution from does not consider nonpoint
point sources (factories, sewage sources of polluti P
treatment plants) and from nonpoint .

A sources (farm and residential ——
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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

l:l No Waters Listed

<5%

"

IBA NE

5-10%

10-25%

>25%

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

y

47% 43%

10%0

m Nonpoint Sources Only

m Point Sources Only

1 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 poIIution problem.

« Water Pollution Control Act --- Pre-1987 (NPDES)

* Clean Water Act of 1987

« Stormwater Discharge Permit - Phase | (1990)

« Stormwater Discharge Permit - Phase Il (1998)

« Farm Act of 1998 (USDA Programs)

e Other Federal Agency Programs -- USGS,FHWA,COE
 State Nonpoint Pollution Control Programs - Virginia

» Local or Regional Programs -- Chesapeake Bay, Puget Sound
« (Grass Root Programs -- 1zaak Walton League, Friends of --



HEB
Total Maximum Daily Load (TMDL)

RS
« TMDL Define (TMDL z. 7_%)
« TMDL =WLA + NPS + MOS
* TMDL = Total Maximum Permissible Load(-k 8 /& % sc # )
* WLA = Point Source Allocation (B:ik 75 % 4 fiz & )
* NPS = Nonpoint Source Allocation (ZL8tik 5 4 4 iz & )
* MOS = Margin of Safety (£ > £ j¢#)

« TMDL isa “water-quality” based process, which is
more cost-effective than “performance” beased

ones (TMDL &1 -k FiE# 5 A A% E 3)
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Elements in the TMDL Process
RE AL pE
» Define Water Quality Problem (-k & * 48 2. # %)
« Set Water Quality Goals (kK =K F P %)
e Calculate TMDL (3* & 54 3Fv & &
 Consider Design Conditions (& Jg 3% 3+ % i#
*Point Source Allocation (BLik 5 4 4 fi)

*Nonpoint Source Allocation (#£8LikR 75 % 4 fi2)
*MOS Determination (% > £ ,,xfa)

* Promote Public Participation (éi/]% ENRA -

TATlg'CEI: K] = %ﬁbﬁijﬁ;—kg WRC’JK%%JEH?“J "
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TI\/IDL Computation
ARREZ

* Design Low Flow Gk 3+ M/ &)
*7QL0 (- #HEF = p THEME)
*Qu (F A 2= 41 Kind)
Storm Conditions (& & 5/=)
*No design storm yet defined (% % 37 T 3K 3 & %)
*Small storms are more important (-] ] & & & & &)

*Suggest assuming a 7Q10 river flow, combining with a small
storm such as a 1-year storm for TMDL computation (fi" &+
£- =, - TR E A - A Rk, do- EAES —ﬁ) %
3 ﬁTMDL
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Nonpoint Source Pollution Loading
Methods of Estimation

* The Simple Method
L=P+P;+{0.05+0.009(I)} -C-A

where L = pollutant loading (kg/yr)
P = average annual rainfall depth
P; = correction factor for rainfall that produce no runoff
e.g., 0.9 can be used for Washington, D.C.
| = percent imperviousness
C = flow-weighted mean pollutant concentration, mg/L
A = area of site

] |
7 3 o .
TAIPEL B) > ALl b L A WRC k&HZEFT P



Nonpoint Pollution Loading Estimate

» Unit Loading Functions

For each land use pattern, a unit loading function is

derived, e.g., L = 5 kg/yr/hectare of BOD; for a
residential area with medium density

* Modeling Analysis

Many stormwater management models are available, e.qg.
SWMM, HSPF, AGNPS, STORM, VANTU (developed by

UVa/NTU). More recently, the USEPA is promoting the use of
BASINS
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Tools for TMDL Computation
TMDL3 ¥ 2 1 & (#37%)

« Nonpoint Source Computation ( 2-2L/kh 5 4

2 «}J."")
2% B

» Water Quality Models ( -k & 4 47 #-5¢ )
*QUAL2K
*EUTRO5
*WASP5
*CE-QUAL

*BASINS
HE
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Best Management Practices

* Non-structural BMPs
Nutrient Management
Pesticide Management
Land Use Planning
 Structural BMPs
Detention Basins - Dry, Extended, Wet
Infiltration Practices
Porous Pavement
Swales and Filter Strips & #BMPIIF2EZFEM
Constructed Wetlands
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2 Sl i ay/ o 8}7/
(Kinematic wave) - H%x + %x -g(s;—s)=0 (14)
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i1 T/ng T &R chStreeter-Phelpstit £, ez 4] = 42

u® 4k L-k,D=0
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1941 Fair ~ Moore % Thomas#f3ti7 "' Ak £ % 2 2 F o
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(ha) (%) (%) (%) (kg/yr)
S01 | 7,990 9.4 74.5 3.3 4,089
S02 | 2,436 4.9 90.1 2.0 1,199
S03 | 340 8.9 68.8 7.8 225
S04 | 2,698 2.3 93.1 0.8 1,064
S05 | 1,878 2.1 90.9 1.4 612
S06 | 2,394 33 95.0 0.5 584
S07 | 4,961 2.6 91.0 1.0 2,528
S08 | 1,884 10.9 85.5 1.8 1,075
S09 | 2,659 5.0 92.3 0.8 1,293
S10 | 7,920 5.2 86.6 1.6 2,635
S11| 426 4.7 77.9 2.5 120
S12 | 341 12.6 76.2 4.6 256
S13 | 3,498 0.1 91.2 0.3 1,001
S14 | 1,113 7.6 88.0 15 674
S15 | 3,014 2.6 94.1 0.2 1,395
S16 | 1,494 4.8 89.4 0.8 584
S17 | 8,183 2.1 92.5 0.5 2,318
S18 | 1,422 0.0 98.3 0.2 354
S19 | 758 6.4 85.1 1.4 303
S20 | 3,239 0.1 93.6 0.1 821
S21| 973 25 93.4 0.5 242
S22 | 1,916 4.2 91.7 0.5 615
S23 | 9,450 0.0 94.1 0.0 2,608
S24 | 1411 0.0 98.8 0.0 229
S25 | 2,290 0.0 93.3 0.0 223

74,689 27,044
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