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TERMINOLOGY

• MS4 = Municipal Separate Storm and Sewer System

• BMP = Best Management Practices

• NPDES = National Pollutant Discharge Elimination System

• PRP = Pollutant Reduction Plan

• PAG-13 = Pennsylvania General Permit #13
(NPDES General Permit for Stormwater Discharges from Small MS4’s)

• FIRM = Flood Insurance Rate Map

• Rainfall Intensity = in/hour

• 100yr Storm Event = 1% chance/year

• Volume vs. Peak rate of runoff



TERMINOLOGY



LEGISLATION

Federal

•Clean Water Act (1972) – 33 U.S.C. §1251

•Section 404 – Regulates discharges of sediment into waters of the United States.

•Section 402 – Regulates NPDES

•Title 44 CFR - FEMA

State

• Act 167

•Title 25 – Environmental Protection

•Ch. 102 – Erosion and Sediment Control – PCSM (Act 167)

•Ch. 105 – Dam Safety and Waterway Management

•Ch. 106 – Floodplain Management

Local
•Municipal Ordinances – Can be more restrictive but must meet the minimum of State and Federal regulations

BCCD

Title 44 CFR §60.3.C.10

https://www.epa.gov/cwa-404/overview-clean-water-act-section-404
https://www.epa.gov/cwa-404/clean-water-laws-regulations-and-executive-orders-related-section-404
https://www.govinfo.gov/content/pkg/CFR-2002-title44-vol1/pdf/CFR-2002-title44-vol1-chapI.pdf
http://www.pacodeandbulletin.gov/Display/pacode?titleNumber=025&file=/secure/pacode/data/025/025toc.html&searchunitkeywords=&operator=OR&title=null


• Areas void of FEMA 

delineated Floodway; 

the Floodway is 

assumed 50ft from top 

of bank



PA DEP MS4 PROGRAM
History:

• Federal EPA started back in 1990’s under Clean Water Act

• Main focus to be improving the water quality of waterways

• Stormwater runoff is largest contributing factor to water quality.  

Compliance:

• Based on US Census Urbanization Mapping

• NPDES permits regulate point source discharges to streams
• Point Source = Any stormwater that is collected or channeled

• Non-Point Source = Sheet flow from roads, buildings, ect. – not regulated

• 6 Control Measures
1. Public education and outreach

2. Public involvement and participation

3. Illicit discharge detection and elimination

4. Construction site stormwater runoff control

5. Post-construction stormwater management

6. Pollution prevention/good housekeeping for municipal operations

• Municipalities have 5 years from time of notification to become compliant

• Municipalities can choose from list of approved BMP’s from DEP (PA DEP 

BMP Effectiveness Values)

• EPA has fined municipalities found not in compliance.   EPA MS4 fines article

1” of rain on 1 Acre =

27,154 gallons

113 Tons

http://www.depgreenport.state.pa.us/elibrary/GetDocument?docId=53605&DocName=13%20BMP%20EFFECTIVENESS%20VALUES.PDF%20%20%3Cspan%20style%3D%22color%3Agreen%3B%22%3E%3C%2Fspan%3E%20%3Cspan%20style%3D%22color%3Ablue%3B%22%3E%3C%2Fspan%3E
https://www.mcall.com/news/local/mc-lehigh-valley-epa-storm-water-crackdown-20150425-story.html


BUTLER COUNTY
URBANIZED AREA

2000 US Census Urbanized 

Areas

2010 US Census Urbanized 

Areas

2020 US Census Urbanized 

Areas
TBD

Impaired Streams



CONNOQUENESSING
WATERSHED



BUTLER MS4 
COMMUNITIES

• PA DEP MS4 Guidelines

What to Expect:

• Existing waivers will not continue through next 

Census more than likely

• Additional municipalities will be added based on 

census urbanized area.  

• Some municipalities are implementing 

stormwater fees.   

List of Butler County MS4 Communities

https://www.dep.pa.gov/Business/Water/CleanWater/StormwaterMgmt/Stormwater/Pages/default.aspx


STREAM HISTORY



STREAM RESTORATION 
AS MS4 BMP

BEFORE AFTER

35ft minimum

Bank Height 

Ratio = 1.0

Both sides of stream when “need to do so”



STREAM RESTORATION 
AS MS4 BMP

Big Spring Run, Lancaster, PA:
Sediment Removed = 25,955 lbs

Annual Sediment Reduction = 109 Tons

Linear Feet Restored = 3,000 ft

- In 4 - 7 years targeted BSR-type restorations in 

Lancaster County alone would meet the PA State 

phosphorus and sediment load reduction goals for 2025

Stream 

Restoration

Stormwater
Nutrient 
Reduction

Erosion 
Control

Habitat 
Improvement

Multi-Faceted:





ADAMS TWP. STREAM 
RESTORATION PROJECT

Why:

• Controlled sediment 

removal.

• Nutrient reduction

• Restored 

floodway/floodplain   

• Habitat improvement

• Stormwater control

• Future 

recreation/education

Project Area

• 4,695 linear feet of 

stream bank.

• Estimated 210,710 

lbs/yr of sediment is 

be removed



ADAMS TWP. STREAM 
RESTORATION PROJECT

• ~ 6 Acres of Wetlands on site

• ~ 20 Acres of Wetland will be created from the project

• Dominated by invasive wetland species

• Poor wetland habitat



ADAMS TWP. STREAM 
RESTORATION PROJECT

• Wetlands are the “filters” of an ecosystem

𝑁𝑂3
−

𝑃𝑂4
3−

Sediment

Dense wetland vegetation

Bank Stabilization vegetation

Channel



ADAMS TWP. STREAM 
RESTORATION PROJECT

0.5

1.0

1.5

2.0

• Stream Bank Erosion Potential

Natural Stream Velocities Profile

• Breakneck Creek 5-6-foot-high 

banks

• Sediment soils

• Lack of deep root vegetation

• Bank angle = 90°



ADAMS TWP. STREAM 
RESTORATION PROJECT

• Project determined to be “Legacy Sediment” site



ADAMS TWP. STREAM 
RESTORATION PROJECT

Sandy Sediment Organic Layer

Gleyed Layer



Extreme bank 
erosion

N

Facing Upstream

Facing DownstreamFacing West Bank

Facing East Bank

Photo 

Point



Textbook stream bank erosion

POINT BAR
Slower moving water on inside 

bend deposits sediment

CUT BANK
Faster moving water on outside bend 

erodes bank and undercuts vegetation, 
exposing raw roots



Large chunks of soil 
fall off into creek due 
to bank undercutting.

Shallow root structure



• Watershed = 20.7 sq. miles or 13,248 Ac.

• Avg. Annual Precipitation = 39 in.

• Avg. Bankfull Depth = 2.41 in.

• Avg. Bankfull Area = 137 ft^2

• Flow Data:

STORMWATER STATISTICS

Storm Flow

1.25-YR 817 ൗ𝑓𝑡3
𝑠𝑒𝑐

2-YR 938 ൗ𝑓𝑡3
𝑠𝑒𝑐

5-YR 1570 ൗ𝑓𝑡3
𝑠𝑒𝑐

10-YR 2060 ൗ𝑓𝑡3
𝑠𝑒𝑐

50-YR 3290 ൗ𝑓𝑡3
𝑠𝑒𝑐

100-YR 3880 ൗ𝑓𝑡3
𝑠𝑒𝑐



STORMWATER IMPACTS

DIGITAL 

ELEVATION 

MODELS

2006 LiDAR 

SURFACE 

CONDITIONS

EXISTING  & 

PROPOSED 

CONDITIONS

Low High



STORMWATER IMPACTS

OUTLET DESIGN AND VOLUME CONTROL

• 51 Mill Gal. 

capacity

969 ft

970 ft

971 ft

972 ft

973 ft

974 ft

Elev.

968 ft

Normal Flow

OUTLET WEIR
Existing Ground Elev.

969 ft
970 ft

971 ft



STORMWATER IMPACTS

Existing Conditions

• HEC-RAS Stream Modeling

• Base Flood Elevation

Proposed Conditions

1.25-YR Storm

80% Chance Each Year

100-YR Storm

1% Chance Each Year

0.15 0.15



PLANNING CONSIDERATIONS

Source: PA DCNR Source: NRCS Stream Design Manual 

• Easements – time

• Field Investigations – seasonal

• Survey’s – weather dependant



QUESTIONS???
Phil Gryskewicz

pgryskewicz@olsencraft.com

(724) 282-4786

mailto:pgryskewicz@olsencraft.com

