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OBJECTIVE

• To provide a general introduction to the 
current structure of America’s water policy 
while highlighting a few key events that 
helped to shape where we are today

FRENCH & PICKERING CREEKS

CONSERVATION TRUST

DECEMBER 15, 2022



HIBERNIA DAM EAP

ORIENTATION WORKSHOP

OCT. 29, 2019

OUTLINE

• Pre-colonial Conditions

• Early Environmental Impacts

• Impacts of Industrialization

• Rise of the Conservation Movement in America

• Federal and State Regulatory Framework

• Role of State and Local Governments

• Conclusions and Questions
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PRE-COLONIAL CONDITIONS
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Thomas Cole: View on the Catskills – Early Autumn

• General belief was that the eastern North 

America was unaltered and pristine

• John Smith noted that the forest were so 

open that “a man may gallop a horse 

amongst these woods any way.” 

• Smith wrote that the area around Jamestown 

was “plaine wildernesse as God first made it” 
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NPS

Annually burning undergrowth, clearing and replanting 
forests, building canals and raising fields….Native Americans 

had been managing their environment for thousands of 
years.” Charles C Mann  in 1491: New Revelations of the 

Americas Before Columbus 

PRE-COLONIAL CONDITIONS



HIBERNIA DAM EAP

ORIENTATION WORKSHOP

OCT. 29, 2019

FRENCH & PICKERING CREEKS

CONSERVATION TRUST

DECEMBER 15, 2022PRE-COLONIAL CONDITIONS

• Clean water supply

• Flood storage and detention

• Abundant fish and wildlife habitat

• Soil conservation and fertility

• Climate regulation

The landscape present at the time of 

European arrival provided numerous 

Ecosystem Functions and Services 



• Strong drive to “tame 
American wilderness”

• Cotton Mather 
encouraged colonist 
to make the “howling 
wilderness” a “fruitful 
field”

EARLY ENVIRONMENTAL IMPACTS
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“The whole continent was one dismal 

wilderness….Now the forests are removed, 

the land covered with fields of corn, orchards 

bending with fruit, and the magnificent 

habitations of rational and civilized people.”-

John Adams, 1756
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• “Resource Conservation” 
regulations enacted as early 
as 1620’s in Plymouth Colony

• Limits on timber harvests 
(1626)

• Limits on wildlife harvests 
(1637)

• Regulations on restricting 
herring migrations (1637)

• Concept of the Commons led 
to over-exploitation and 
degradation of natural 
resources

EARLY ENVIRONMENTAL IMPACTS
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Walter and Merritts 2008

19th Century Mill Dam Locations
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Walter and Merritts 2008

EARLY ENVIRONMENTAL IMPACTS

FRENCH & PICKERING CREEKS

CONSERVATION TRUST

DECEMBER 15, 2022



HIBERNIA DAM EAP

ORIENTATION WORKSHOP

OCT. 29, 2019

Walter and Merritts 2008
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• Blocked fish migrations, including 

American shad

• Increased stream temperatures

• Lowered water quality

• Reduced aquatic diversity

These dams would have had a profound 

influence on water quality and the local 

stream ecology:
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Commercial Timber Harvesting
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Commercial Timber Harvesting
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• Between 1650 and 1900, 50% of forested 

land in the Northeast was converted to 

agriculture

• By early 1900’s, mature timber was removed 

from nearly all forested land east of the 

Mississippi
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Vivid MapsU.S. Population: 5.3 million
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https://www.vividmaps.com/2018/02/animated-map-population-density-u-s-1790-2010.html
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Vivid MapsU.S. Population: 76.2 million
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Increasing Urbanization 

and Industrialization

• 1800: 90% of US labor 
force was employed in 
agriculture

• 1850: 64%
• 1900: 41% 
• 1945: 16%

Chester County Water Resources Authority

GROWTH AND INDUSTRIALIZATION
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Philadelphia Inquire, April 6, 1899
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Water pollution became a growing topic of 

public discourse by the late 1800’s
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Slaughterhouse waste discharge in 
Philadelphia, Pa., 1928.

A fishkill in Philadelphia, Pa., circa 
1929

Philadelphia Water Department

Temple University Archives
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Chester County Water Resources Authority

BACKGROUND

If I have seen further, it is by standing 

upon the shoulders of giants.”- Isaac 

Newton, 1675

Henry David Thoreau

(1817-1862)

Publishes Walden in 

1854

John Muir

(1838-1914) founded 

the Sierra Club in 1892

Teddy Roosevelt

(1858-1919) founded 

Boone and Crockett Club 

in 1887

RISE OF THE CONSERVATION

MOVEMENT
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Chester County Water Resources Authority

BACKGROUND

• 1864: George Perkins Marsh publishes Man and Nature

• 1872: Yellowstone National Park Protection Act

• 1899: Rivers and Harbors Act first federal env. regulation

• 1905: US Forest Service created by Teddy Roosevelt and 

led by Gifford Pinchot

• 1933: Civilian Conservation Corps established 

“A thing is right when it tends to preserve the integrity, 

stability and beauty of the biotic community. It is wrong 

when it tends otherwise.” – Aldo Leopold, A Sand County 

Almanac (1948)

Beginnings of the Conservation 

Movement in America

RISE OF THE CONSERVATION

MOVEMENT
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Chester County Water Resources Authority

Dust Bowl: 1930-

1936
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Chester County Water Resources Authority

Dust Bowl: 1930-

1936

GROWING EVIDENCE OF DEGRADATION
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• 5.2 million acres of native grasslands were plowed and 

planted in the 1910s and 1920s

• Resulted in the loss of about 7.5 inches of top soil from 

23.5 million acres of the Great Plains 
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“Nature has introduced great variety into the landscape, but man has 
displayed a passion for simplifying it. Thus he undoes the built-in 
checks and balances by which nature holds the species within bounds.”

1962

FRENCH & PICKERING CREEKS

CONSERVATION TRUST

DECEMBER 15, 2022GROWING EVIDENCE OF DEGRADATION
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Cuyahoga River Fire
“Chocolate brown, oily, bubbling with 

subsurface gases, it oozes rather than flows.”-

Time, 1969
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Persistent Fish Kills
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• 26.5 million fish killed in one event in Plant City, Florida 

in 1969

• Over 41 million total fish killed that year from pollution 

events across the country
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BACKGROUND
Public Demand for Federal Action Increases

• 1948: Federal Water Pollution Control Act 

• 1965: Water Quality Act required states to set water 

quality standards for interstate waters 

• 1970: National Environmental Policy Act (NEPA) 

signed into law and EPA established

• 1972: Federal Water Pollutions Control Act re-written 

and dubbed Clean Water Act (CWA), the primary 

federal law governing water pollution

FEDERAL LEGISLATION

FRENCH & PICKERING CREEKS

CONSERVATION TRUST
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Clean Water Act (CWA)

• Sought to improve water 

quality by managing 

point source discharges

• Established NPDES

permit program 

• Allowed for monetary 

penalties and criminal 

and civil actions

FEDERAL LEGISLATION
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1987: Water Quality Act 

• CWA did not address non-

point source pollution or 

stormwater runoff

• WQA directed states to 

develop non-point pollution 

management programs 

(Section 319) and directly 

addressed stormwater 

discharges

FEDERAL LEGISLATION
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BACKGROUND

FEDERAL LEGISLATION

Stormwater: storm water runoff, snow melt 

runoff, and surface runoff and drainage [40 CFR  

§122.26(b)(13)]
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BACKGROUND
• NPDES permits: Required for any discharge to waters 

of the Commonwealth. Issued by PA DEP’s Bureau of 
Clean Water

• Construction Stormwater - Erosion and sediment 
control (earth disturbance 1 acre or more) – Call 
CCCD to report construction site with failing E&S

• Wastewater Management
• Concentrated animal feeding operation (CAFO)
• Pesticide application
• Sewage treatment
• Industrial waste
• Industrial stormwater
• Municipal stormwater since 2003 – Managed under the 

MS4 Program

National Pollutant Discharge 

Elimination System (NPDES)

ROLE OF STATE AND

LOCAL GOVERNMENTS

FRENCH & PICKERING CREEKS

CONSERVATION TRUST
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Chester County Water Resources Authority

US EPA Clean Water Act (1972) prohibited 
discharge of pollutants to waters, unless 

authorized by a…

National Pollutant Discharge Elimination 
System (NPDES) Permit

Stormwater Management: In PA, DEP is 
Authorized to Administer NPDES Permits; they 

delegated partial oversight to Conservation 
Districts

A Framework for Managing Stormwater 

ROLE OF STATE AND

LOCAL GOVERNMENTS

FRENCH & PICKERING CREEKS

CONSERVATION TRUST
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BACKGROUND

• Municipalities are required to develop a Stormwater 
Management Program to be approved for their MS4 permit

• Must develop a “Pollution Reduction Plan” (PRP) if discharging 
to the Chesapeake Bay or to an “impaired stream”

• Some watersheds have a Total Maximum Daily Load (TMDL) 
which specifies the maximum amount of specific pollutants that 
are allowed to enter the watershed

Municipal Stormwater Management 

Programs

ROLE OF STATE AND

LOCAL GOVERNMENTS

FRENCH & PICKERING CREEKS

CONSERVATION TRUST

DECEMBER 15, 2022



HIBERNIA DAM EAP

ORIENTATION WORKSHOP

OCT. 29, 2019

• Section 303 (d) of the Clean Water 
Act requires states to compile a list 
of impaired streams

• PA DEP classifies streams in 3 
broad categories: Attaining, 
Impaired, and Unassessed

• Assess streams using a variety of 
data: 
• Benthic marcoinvertebrates
• Bacteria samples
• Fish tissue samples
• Water chemistry

Determining If a Stream is 
Impaired

ROLE OF STATE AND

LOCAL GOVERNMENTS

FRENCH & PICKERING CREEKS

CONSERVATION TRUST
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• Designated Uses
• Aquatic Life (cold water 

fishes, migratory fishes)
• Water Supply (potable, 

industrial, etc.)
• Recreation (boating, fishing, 

water contact sports)
• Fish Consumption 

• Special protection 
• High Quality Waters 
• Exceptional Value Waters

PADEP Stream Classifications

Michael Lawrence

ROLE OF STATE AND

LOCAL GOVERNMENTS
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ROLE OF STATE AND

LOCAL GOVERNMENTS

Pennsylvania Impaired Streams
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27,886 miles of impaired streams
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BACKGROUND
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• PA Stormwater Management Act (Act 167 of 1978) requires 
each county to adopt stormwater management plans for each 
watershed

• Each plan must include: 
• Survey of runoff characteristics
• List of any flood control projects
• Standards for development 

• Infiltration volume, water quality requirements, etc. 

Municipal Stormwater Management 
Ordinances

Michael Lawrence

ROLE OF STATE AND

LOCAL GOVERNMENTS
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• Delineates areas where 
certain uses are allowed

• Can designate 
development density

• Zoning should reflect 
existing natural resources

• By law, all municipalities 
must allow for all types 
of uses

Zoning Ordinances

ROLE OF STATE AND

LOCAL GOVERNMENTS
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Michael Lawrence

Delaware River Basin Commission

Delaware River Dissolved Oxygen Concentrations 

1965-2016

PROGRESS
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Michael Lawrence

Chester County Water Resources Authority

PROGRESS
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CONCLUSION

• Significant improvements in water quality across the nation since 
passage of the Clean Water Act

• Continued challenges include discussion of property rights,  funding, 
changing precipitation patterns, and increasing urban and suburban 
sprawl

Looking Forward…

Michael Lawrence
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