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Project Funding 

Project funded by Pennsylvania Growing Greener – 
Environmental Stewardship and Watershed Protection Grant 

Program awarded to the Cooks Creek Watershed 
Association (CCWA)



Project Goal & Scope

 Goal  - Update Cooks Creek Watershed Conservation 
Plan developed in 2002

 Scope
• Task 1 – Historical Data Review, Analysis, Summary
• Task 2 – Update Watershed Characteristics
• Task 3 – Watershed Survey and Best Management Practices 

(BMP) Recommendations
• Task 4 – Final Report, Meetings, & Management



Cooks Creek 
Key Watershed Characteristics



Watershed 
Characteristics
• Watershed size ~30 square 

miles
• Majority lies in Durham and 

Springfield Townships, 
Bucks County 

• ~75% of land use is  
agriculture/forest

• ~33% preserved open 
space



Cooks Creek – State Designations
 PADEP Chapter 93 

Exceptional Value – Cold 
Water Fishery 
• Exceptional Value afforded 

highest degree of 
environmental protection in 
Pennsylvania 

 PAFBC Class A Wild Trout 
Stream
• Support population of 

naturally produced trout to 
support and long-term and 
rewarding sport fishery 



Class A Wild 
Trout Stream

PFBC Wild Trout Reproduction 
Streams 16.47 linear miles

PFBC Class A Wild Trout Streams 
8.42 linear miles



PADEP Stream 
Water Quality
• PADEP routinely evaluates 

state waterways under Section 
305b of Clean Water Act

• Impairments
• Recreational use due to 

pathogens
• Aquatic life due to habitat 

alteration / stormwater
• Aquatic life due to habitat 

alterations / agriculture 



Bedrock Geology 

• 3 major physiographic 
provinces
• Reading Prong 
• Great Valley
• Piedmont

 Bedrock geology dictates 
water abundance, 
geochemistry, erosion 
potential and therefore 
water quality. 



Soils



Depth to Water 
Table

Depth to Water Table (Feet) Watershed Area 
Square Miles

Watershed Area 
%

4 - 5 0.11 0.4%
3 - 4 0.00 0.0%
2 - 3 2.28 7.7%
1 - 2 4.27 14.4%
< 1 2.28 7.7%

Undefined 20.65 69.8%



Septic Tank Absorption 
Rating

Septic Tank Absorption
Field Rating

Watershed Area 
Square Miles

Watershed Area 
%

Not limited 0.13 0.4%
Somewhat limited 3.14 10.6%

Very limited 26.20 88.6%
Not rated 0.10 0.3%



Cooks Creek Watershed Land 
Use

1990 1995 2000 2005 2010 2015 2023 1990-2023 
Non-Urban 86.37% 86.29% 83.60% 83.07% 81.86% 77.31% 76.41% -9.97%
Agriculture 49.34% 49.27% 45.69% 45.78% 44.80% 36.68% 35.80% -13.54%
Recreation 0.13% 0.13% 0.14% 0.14% 0.14% 0.20% 0.23% 0.09%
Wooded 36.65% 36.64% 37.38% 36.75% 36.52% 39.82% 39.72% 3.08%

Water 0.26% 0.26% 0.39% 0.40% 0.40% 0.62% 0.66% 0.40%
Urban 13.63% 13.71% 16.40% 16.93% 18.14% 22.69% 23.59% 9.97%

Residential 9.48% 9.57% 12.22% 12.68% 13.49% 16.59% 17.44% 7.96%
Commercial 0.39% 0.39% 0.60% 0.56% 0.49% 0.27% 0.26% -0.13%

Community Services / Institutional 0.26% 0.26% 0.25% 0.25% 0.25% 0.38% 0.38% 0.13%
Industrial 0.07% 0.07% 0.07% 0.07% 0.07% 0.23% 0.23% 0.16%

Transportation 1.36% 1.37% 0.01%
Utility 1.33% 1.33% 1.83% 1.83% 1.83% 2.12% 2.08% 0.76%

Other Developed 0.01% 0.01% 0.04% 0.04% 0.04% 0.03%
Vacant/Undeveloped 2.09% 2.09% 1.40% 1.49% 1.97% 1.72% 1.82% -0.26%

Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 0.00%

Not  dist inguished

Watershed Area %

Not  dist inguished

DVRPC Land Use
(Only within Bucks County)





Impervious Cover 
(2021 NLCD)

Impervious 
Surface Cover %

Watershed Area 
Square Miles

Watershed Area 
%

0 26.21 88.67%
1 - 20 2.80 9.48%
21 - 40 0.34 1.15%
41 - 60 0.14 0.47%
61 - 80 0.05 0.18%

81 - 100 0.01 0.04%



Protected Open 
Space

Protected Open Space Watershed Area 
Square Miles

Watershed Area 
%

County-owned 0.34 1.2%
Municipal-owned 0.13 0.4%

Nonprofit/Private-owned 3.23 10.9%
Preserved Farmland 6.18 20.9%

Total 9.87 33.4%



Wetlands

National Wetlands Inventory Feature Watershed Area 
Acres

Watershed Area 
%

Freshwater Emergent Wetland 57.65 0.3%
Freshwater Forested/Shrub Wetland 201.31 1.1%

Freshwater Pond 55.99 0.3%



Township Area 
PA Townships Intersecting 
Cooks Creek Watershed

Watershed Area 
Square Miles

Watershed Area 
%

Durham Township 5.72 19.3%
Riegelsville Borough 0.005 0.0%
Haycock Township 0.13 0.4%
Richland Township 0.22 0.8%
Springfield Township 20.83 70.4%

Williams Township 0.59 2.0%
Lower Saucon Township 2.01 6.8%

Upper Saucon Township 0.07 0.2%
Total Watershed 29.58 100.0%

Lehigh County

Bucks County

Northampton County



Population 

2000 2020 Change

Durham Township 1,313 1,094 -219
Riegelsville Borough 863 847 -16
Haycock Township 2,191 2,200 9
Richland Township 9,920 13,837 3,917
Springfield Township 4,963 5,175 212

Williams Township 4,470 6,581 2,111
Lower Saucon Township 9,884 11,094 1,210

Upper Saucon Township 11,939 16,973 5,034

Northampton County

Bucks County

Lehigh County

Municipalities Population



Stream Evaluation 
Rapid Assessment Protocol



Stream Evaluation 

 Field evaluation of two (2) discrete stream reaches with 
volunteers

 Methodology – Pennsylvania Riverine Condition Level 2 
Rapid Assessment Protocol

 Utilize this information to broaden watershed scale 
evaluation of stream reaches



Riverine Condition Level 2 Assessment
 Five (5) Criteria 

• Channel condition
• Riparian vegetation
• Riparian zone of influence
• In-stream habitat
• Channel alteration

 Scoring – Scale of 1 (Poor) to 20  (Optimal)

 Standardized scoring of stream resources



Cooks Creek Assessment 
 Conducted over two days 

in January 2024
 Princeton Hydro engineers 

and fluvial 
geomorphologists

 Representatives from the 
CCWA and townships



Upstream Reach 
Confluence with Silver Creek downstream to Route 212 bridge 

 Approximately  1/3 
mile surveyed

 3 discrete segments 
/reaches surveyed



Upstream: Reach 3, Cross Section 2-2



 Approximately 1 
mile was surveyed

 7 stream segments 
identified and 
surveyed within 
entire reach

Downstream Reach
 
Durham Road to Scouts Valley Road



Upstream: Reach 4, Cross Section 1-2



Upstream: Reach 7



Overarching Observations
 General lack of connection to floodplain in areas with 

steep banks
 Upstream Reach

• General instability derived from potential higher flows, increased 
upstream erosion, or both. 

• Riparian vegetation generally in good condition
 Downstream Reach

• Exhibited signs of instability with eroded banks and areas of 
embeddedness suggestive of high flow and sediment input

• Riparian impacts greater as result of nearby residences / farm 
fields



Recommendations &  
Implementation Projects



Original CCWCP Recommendations

 Five broad categories
• Water management and monitoring
• Stormwater and land use management
• Water quality protection
• Habitat and ecosystem protection
• Public education and Outreach 



Water Management and Monitoring

 Continue to update groundwater safe yield studies 
accounting for climate change, current usage, 
forecasted population trends

 Continue and expand stream gauging and aquifer 
monitoring

 Particularly important due to sensitive karst geology, role 
of aquifer, and land use changes 



Stormwater and Land Use 
Management
 Focus on retrofitting existing stormwater infrastructure in 

more urbanized portions of watershed
 Incorporate changing design storm guidelines to meet 

increasing severity of storm events
 Utilization of green infrastructure BMPs
 Encourage utilization of agricultural BMPs including cover 

cropping, nutrient management, winter ground cover, 
livestock exclusion from streams



Water Quality Protection 

 Expand water quality monitoring through community 
programs
• Nutrients / sediments
• Pathogens / coliforms
• Temperature, oxygen, pH, and specific conductance

 Foster septic system improvements and maintenance 
outreach



Habitat & Ecosystem Protection

 Conduct periodic biological inventories
 Enhance / restore riparian buffers
 Maintain open space protection initiatives and increase 

number of protected sites
 Implement systemic invasive species management 

program



Stream Channel & Riparian 
Restoration 
 Target restoration at high priority sites
 Implementation of hard structures including use of 

wood/stone to arrest head cutting and erosion
 Improve bank stability through utilization of rootwads / 

soil wraps combined with live plantings
 Improve riparian buffers at high priority sites 
 Improve floodplain connectivity via bank grading to 

reduce in-stream shear stress and increase flood storage



Project 
Implementation 
Types



Project 
Implementation 
Types



Project 
Implementation 
Types



Next Steps

 Updated Watershed Conservation Plan available via 
CCWA for review and comment for next 4 weeks

 Comments will be reviewed and integrated as 
appropriate into final plan



QUESTIONS?

Michael Hartshorne
Director of Aquatics
Princeton Hydro, LLC
mhartshorne@princetonhydro.com
908-237-5660
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