
Port Henry Stream Study
A multi-year investigation of Mill, McKenzie, and Stony Brooks



New York State has Soil and Water Conservation Districts in every county

Organization Mission Statement: Essex County
SWCD is dedicated to the preservation of soil and
water resources. The District’s goal is to work with
landowners, municipalities, agricultural producers
and the public toward the improvement of water
quality, resource protection, and the implementation
of best management practices. The District will
implement projects and programs to further this goal
and to enhance the quality of life in Essex County.

Alice Halloran - District Manager

Noah Weber – District Technician

Daniel Berheide - Senior Technician
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Reason for study

• HABS concerns

Aims and Objectives
• Water quality 
• Sources of problems
• Potential projects and 
solutions
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Phase 1

A wide lens approach to get an overview of the streams utilizing existing information.

Aerial photographs
GIS

Existing maps
Windshield surveys

Other plans or studies

.



Phase 1

• Vermont Stream Assessment Protocols
• Step 1 – Reach identification using GIS
• Step 2 – Determine stream type
• Step 3 – Investigate geology and soils
• Steps 4-6 –Land cover, reach hydrology, channel & floodplain 
modifications

• Impact Rating assigned to each reach





Parameters

• Watershed Land Cover/Land Use
• Corridor Land Use
• Riparian Buffer
• Flow Regulation and Water Withdrawals
• Bridges and Culverts
• Channel Straightening
• Berms, Roads, Improved Paths, Railroads



Scoring 
Criteria

Each parameter was given it’s own rubric to derive an 
individual impact rating for that category.  That rating 
was converted into a numeric score of 0, 1 or 2.  
Ratings were tallied to find the total impact score.
• Example for Riparian Buffer:

0-2.0% unforested = 0

2.1-10% unforested = 1

10.1-23% unforested = 2









Phase II

Rapid Stream Assessment Results and Corridor Planning

14



ArcGIS Collector App





Ramboll

DEBRIS 
JAMS



Ramboll

GRADE 
CONTROLS



Rapid Stream Assessment Field Note 
Worksheets

Key to the Rosgen Classification of Natural Rivers

Reach Stream type

M1a B3c

M1c B4a

M1d B3

M1e F3

M1f B3

M2a B2

M2b A1

M2c C3b

K1T3 B



Step 1 and 2
1. Valley and River Corridor

2. Stream Channel



Step 3, 4, and 5
3. Riparian Banks, Buffers and Corridors

4. Flow Modifiers

5. Channel Bed and Planform Changes



Step 6
Rapid Habitat Assessment



Reach Habitat Assessment

Reach Score (%) Condition

M1a 64 Fair

M1c 67 Good

M1d 83 Good

M1e 64 Fair

M1f 72 Good

M2a 81 Good

M2b 79 Good

M2c 78 Good

K1-1 74 Good

K1T3 74 Good



Step 7
Rapid Geomorphic Assessment



Ramboll

CHANNEL 
EVOLUTION



Mill Brook – M1d



Water Quality Monitoring and 
Data Collection
Results



Port Henry Watershed
Water quality analysis of 3 
tributaries of Lake Champlain:

– Mill Brook

– Stony Brook

– McKenzie Brook

Total of 6 sites, with an upstream 
and downstream site on each 
stream

27 field days sampling water
– Goal was to conduct at least half of 
the sampling days after a rain 
event…



Achieved!

• 24 of the 27 collection days occurred 
within 72 hours of a rain event

Example of post-rain event time of concentration 
saturation within a watershed
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Post Rain Event Sedimentation and Turbidity

McKenzie Brook

Stony Brook

Hospital 
Creek

Wards Creek

Mill Brook

Current



• These pictures were taken on the same day, 4 miles 
apart after a rain event

• Some streams are affected more than others by runoff

• Land use, riparian buffers, and marsh filtration make a 
difference

• What is in that water?

La Chute River

Ward Creek



Water Quality Sampling

Field data collection:
1. YSI Pro 1030 Probe
2. Water samples to Endyne
3. Endyne data then sent to 

LaBella Labs for analysis



Data! 
Now 
what?

Stadia Rod measurements of water depth



Water Level

• Lower water levels
– Concentrate pollutants

– Summer = hotter water

– Winter = potential for complete freeze

• Higher water levels
– Greater velocity

– Increased erosion, turbidity and 
sedimentation



pH
• Optimal pH for aquatic organisms 
between 6.5 and 8.0
– Streams are buffered by geology

– Maintain equilibrium unless impacted 
by external sources

– Most pollutants increase acidity and 
drop the pH

– Agricultural nutrients, mining 
byproducts, stormwater runoff from 
developed lands

– A few do the opposite

– Oils, agricultural lime, limestone gravel 
leachate



Conductivity

• A measure of how easily a water 
body can conduct an electrical 
current (indirect measure of 
salinity/salt)
– Also, how fish sense their environment



Specific Conductance
• The calculated conductivity of the river at a 

standardized temperature of 25⁰C (77⁰F) 

• This calculation is necessary to allow 
comparison of one or more bodies of water 
as temperatures fluctuate throughout the 
day, season, or year

• Temperature changes can resemble 
pollutant discharge if not disassociated in 
the data



Temperature

• Rising temperatures yield:
– Decrease in dissolved oxygen

– Increase in 

– Photosynthesis

– Chemical reactivity

– Total dissolved solids

– Conductance 

– Geologic dissolution

– HABs



Quality Analysis



Endyne Labs

• Water bottle analysis results



LaBella Associates

• Took raw data from 
Endyne and 
prepared water 
quality graphs to 
show change over 
time to be able to 
infer or draw 
conclusions from



Alkalinity



Chloride



McKenzie Brook:  Total Calcium, Magnesium, 
Potassium and Sodium

McKenzie Brook Upstream McKenzie Brook Downstream



Stony Brook:  Total Calcium, Magnesium, 
Potassium and Sodium

Stony Brook Upstream Stony Brook Downstream



Mill Brook:  Total Calcium, Magnesium, 
Potassium and Sodium

Mill Brook Upstream Mill Brook Downstream



Nitrate/Nitrite

McKenzie Brook

Stony Brook

Mill Brook



Mean TKN

McKenzie Brook

Mill Brook

Stony Brook



Total Nitrogen

McKenzie Brook

Mill Brook

Stony Brook



Total Dissolved Phosphorus

McKenzie Brook

Mill Brook

Stony Brook



Total Phosphorus

McKenzie Brook

Stony Brook

Mill Brook



Total Suspended Solids

McKenzie Brook

Stony Brook

Mill Brook



Mean Concentration Ranking Of Streams



How Can We Assist Our Municipalities? 

• Identify and create a 
prioritized replacement 
list of culverts and 
bridges

• Help with grant-funded 
upgrades to crossings

• Get nuisance crossings 
into County Hazard 
Mitigation Plan
– Will enable faster response 
and greater likelihood of 
FEMA assistance for future 
destructive events



Aquatic Crossings
• How is our aging infrastructure faring?

• Are the crossings that were built 100 years ago still doing their intended job? Have 
we learned anything that we can change as we repair and replace structures

• As flood events impact the county with greater frequency, are we keeping up with 
the changing needs for these structures?

– When a culvert is replaced, are we making it easier for aquatic organisms to 
pass by and continue up/downstream? 

– If we replace our manmade barriers with better ones, the Brook Trout and 
Atlantic Salmon have a greater chance of returning



How do we know?



What Did We Find?



Prioritization of Crossing 
Replacements



• QAPP – Quality Assurance 
Project Plan

• ELAP – Environmental 
Laboratory Approval 
Program (Endyne)

• VT Stream Protocols

• Technical Advisory 
Committee
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Potential Projects Identified by Staff
• Implement more permeable surfaces in and around Moriah to reduce surface water runoff
• Remove impermeable structures from the streams where feasible ex: concrete, old metal pipes
• Improve riparian buffers in the more developed sections of the watershed 
• Along streams/beaches in the watershed post signage showing what common invasive species look like and how to ID them compared to native species 
• Continue to support boat washing/boat inspection initiatives in the ADK Park 
• Remove invasive/non-native species along stream banks, start a yearly program to identify, monitor and remove dense beds of invasive vegetation 
• Plant more native species along stream banks 
• Educate and place signage along Mill and McKenzie Brook next to the campground to encourage people not to pollute the lake/stream 
• Educate Town officials and landowners along the streams in this study on ecological benefits of not mowing right up to the stream/brook 
• Restoration and protection of wetlands inside the PHSS watershed area
• Address and potentially replace any undersized culverts
• Promote cover crop and soil health practices to the farmers located within the watersheds to reduce erosion and soil run off from farms down to the streams and lake
• Implement best management practices in roadside drainage maintenance to prevent sediment loading into waterways and Lake Champlain.
• Continue long-term water quality monitoring across the watershed
• Completion of Certified Nutrient Management Plans (CNMP) for farms located within the watershed and implement best management practices identified in the those plans.
• Install catch basins to remove debris and sediment around railroad bridges 
• Create and complete a hamlet stormwater assessment and management plan for the Town of Moriah in the Port Henry area
• As part of a NYS Local Waterfront Revitalization Program grant, develop a watershed wide green infrastructure plan to address open space protection, also advocate for 

low impact development going forward 
• Continue to coordinate conservation and cleanup efforts between the Town/public and private landowners
• Restore spawning fish habitat where possible in Lake Champlain’s tributaries
• Work to protect and secure vernal pools that exist in the transitional areas between the wetlands and wooded areas
• Where feasible, maintain consistent water levels during peak freshwater bird nesting season 
• Promote the use of the “NY iMapInvasives” app to the public for mapping and identifying potential invasive species.  Also educate the public on how the app works and how 

to use it properly 
• Set up a flow monitoring gage at the downstream sample locations to track changes in water level and water flow 
• The Town could consider local standards for stormwater management 



Programs

• Obstruction Investigation and Removal

• Riparian Buffer Program

• Invasive Species Management

• Education and Outreach

• Disadvantaged Community Engagement



QUESTIONS?
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