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About CDRPC

The Capital District Regional Planning 
Commission (CDRPC) provides objective analysis 
of data, trends, opportunities and challenges 
relevant to the Region’s economic development 
and planning communities. CDRPC serves the 
best interests of the public and private sectors 
by promoting intergovernmental cooperation; 
communicating, collaborating, and facilitating 
regional initiatives; and sharing information and 
fostering dialog on solutions to regional 
problems.



About DWSP2
The Drinking Water Source Protection Program 
(DWSP2) is a state-run program created to assist 
municipalities with proactively protecting their 
drinking water sources. The goal is to help 
municipalities develop and implement their own 
unique drinking water source protection plan for 
the source(s) of their drinking water.

DWSP2 is a four Agency initiative co-led by DEC 
and Department of Health, in collaboration with 
the Department of Agriculture and Markets (DAM) 
and Department of State. As a result of this 
voluntary program, participating municipalities 
can use their newly developed drinking water 
source protection plan to start implementing 
protection measures.



How Does DWSP2 Benefit My Community?

The purpose of developing a long-term protection 
plan for source water(s) is to protect public 
health and safety, and the environment. Using a 
drinking water source protection plan, 
municipalities can make informed decisions to 
achieve source water protection.

• Protect public health by preventing pollutants from 
entering a drinking water supply.

• Avoid preventable drinking water treatment costs.
• Increase community confidence in their local public 

drinking water.
• Create long-lasting partnerships that support 

implementation.
• Utilize a broad array of existing funding sources to aid 

with project implementation costs.



How is this work Funded?

Funding for this report has been 
provided by a grant from the New 
York State Department of 
Environmental Conservation 
(NYSDEC) originating from a federal 
allocation from the Environmental 
Protection Agency (EPA) under 
Section 604(b) of the National Water 
Quality Act. 



Reservoir Overview

Owned by city of Watervliet (sole drinking 
water source)

Primary drinking water source for the town of 
Guilderland, wholly within the town

Created in 1915 by damming the Normans Kill

259 ft.
elevation

39 ft. water depth



Safe yield of 12 million gallons/day

Watervliet’s daily average:  2.75 million gallons

Guilderland: between 3 – 4 million gallons of raw 
water/day

City and Town have  separate intakes, treatment 
plants, pump stations and transmission lines

Reservoir Overview (cont.)



Reservoir Overview (cont.)



Water Quality Report



Specific Watervliet Reservoir Water 
Quality Issues Identified in the 2003 Report

•The Northeast Industrial Park

•School Bus Garage

•Former Town Landfill

•Proximity of Roads

•Invasive Plants

•Expansion Plans

•Gravel Quarry 

•Development in the Watershed

•Best Management Practices for Stormwater

•Erosion and Sediment control



Municipality 1990 Watershed 
Population

2000 Watershed 
Population

Net Population Change 1990 -
2000

Percent 
Population
Change 1990 -
2000

Rotterdam 8700 9102 402 4.6%

Princetown 1360 1477 117 8.6%

Duanesburg 2715 2833 118 4.3%

Guilderland 5891 6984 1093 18.6%

Knox 1646 1685 39 2.4%

Berne 250 256 6 2.4%

New 
Scotland

216 224 8 3.7%

Delanson 361 385 24 6.6%

Altamont 1524 1737 213 14%

Voorhees. 199 215 16 8%

TOTAL 22,862 24,898 2,036 8.9%



Study Update Objectives
• CDRPC will develop and implement a Drinking 

Water Source Protection Program (DWSP2) 
using the DWSP2 Framework. 

• Protect public health by preventing pollutants 
from entering a drinking water supply.

• Avoid preventable drinking water treatment 
costs.

• Increase community confidence in their local 
public drinking water.

• Create long-lasting partnerships that support 
implementation.



Water Chestnuts
Water Chestnut has long been a problem at 

the Reservoir but it’s reach has expanded. 

Today the Chestnut mats cover nearly 170 of 

the 420 acres in the water supply. The mats 

reduce dissolved oxygen levels and influence 

nutrient cycling. They provide ideal habitat 

breeding conditions for mosquitos. In the fall 

when the plants die, their decomposition 

draws down the dissolved oxygen which fish 

and other aquatic animals need to survive. 

Unaddressed, they will detrimentally impact 

water quality and fisheries in the reservoir and 

downstream resources. They can also result in 

increased water treatment costs. 



Other Invasives
Eurasian milfoil has been 
observed throughout the 
Reservoir, particularly in locations 
where Water Chestnuts have been 
found in abundance. Milfoil also 
grows in dense mats and reduces 
the amount of sunlight able to 
penetrate the water’s surface 
early in the growing season, 
contributing to declines in native 
macrophytes. Fish and  
macroinvertebrates populations 
were also found to be negatively 
impacted by the presence of 
Milfoil.





Acute conditions are severe and sudden in onset. 
This could describe anything from a broken bone 
to an asthma attack. A chronic condition, by 
contrast is a long-developing syndrome, such as 
heart disease or diabetes.

Water Chestnuts are an Acute condition, a critical 
issue that necessitates an immediate intervention 
such as harvesting or chemical treatment. 

Pollution, from nutrients, sediment and 
contaminants is a chronic concern – one that 
requires changes in land use policy, pollution 
controls and engineered solutions. 

Addressing the Acute conditions without the 
Chronic conditions does not adequately provide a 
long-term solution the problems at the reservoir. 



Study Update Timeline
• August 

• Finalize Stakeholder Group Membership
• Develop Goals and Vision
• Complete review of prior study objectives and 

performance measures
• Complete review of maps and sampling data

• September 
• Review findings of Code Audits and provide 

feedback, corrections
• October Review first draft of Code Audit 

recommendations
• November 

• Review Draft of Report recommendations
• December 

• Review Final Report and code recommendations
• Develop an implementation timeline and designate 

a plan management team using the DWSP2 
Framework to keep the protection program on 
track. 



Task 1: Assemble a Stakeholder Group
Select municipalities within Watershed
• Town of Guilderland
• Town of Rotterdam
• Village of Voorheesville
• Town of New Scotland
• Village of Altamont
• City of Watervliet (as owner of resource)

Agencies and Organizations
• Hudson Mohawk Land Conservancy
• Albany County Department of Health
• Siena College Department of Environmental Studies and Sciences
• Albany County Department of Natural Resources
• Stormwater Coalition of Albany County
• Albany County Soil and Water Conservation District
• Hudson River Watershed Alliance
• New York State Farm Bureau, Albany County Section
• Schenectady County WQCC and SWCD



Question for Stakeholders

• What individuals or organizations are 
critical to the success of this initiative 
and not represented?

• What concerns do you or your organization 
have for this resource?

• What resources does your organization have 
to offer this study effort?

• How can partnerships be strengthened 
between the resource owner, communities 
surrounding the reservoir, advocacy 
organizations, landowners and businesses?



Task 2: Establish goals and formulate a vision. 

Work with the stakeholder 
group to establish goals and 
formulate a vision to guide 
development and 
implementation of the 
protection program. Collect any 
relevant source water 
assessment and protection 
information needed for the 
selected community. 



Model Plan Goals
• Increase stream buffers, working with willing landowners to 

purchase easements through grants or restrict encroachment

• Identify and address sources of pollutants of concern

• Focus development and minimize impacts, limit potential for 
harm to waterbodies feeding the reservoir

• Identify and address causes of nutrient loading and turbidity

• Purchase or protect land of significant environmental 
protection value to the reservoir with the aid of willing 
landowners

• Remove invasives and work to ensure they do not return

• Ensure, if recreational access around or in the reservoir is 
allowed, that water quality is not impaired as a result



Questions for Stakeholders

• Do these goals remain relevant? 

• Are these goals sufficient?

• Are any goals missing?

• Are any goals too lofty?

• How is success measured for this project?

• In what ways can this study yield 
measurable results?



MODEL Vision

“Through a comprehensive analysis of 
threats – existing and potential – to 
the Watervliet Reservoir, and the 
development of potential solutions, 
policies, and regulatory guidelines 
that can mitigate these threats, this 
program will enable, encourage and 
support municipal and third party 
efforts within the watershed to 
protect this valuable resource and 
ensure the the reservoir remains a 
quality drinking water source.”



Questions
• Does this vision sufficiently 

summarize the goals and desired 
outcomes?

• Does this vision inspire 
involvement from stakeholders?

• What concerns do you or your 
organization have for this 
resource?



2003 Report
Recommendations



1. PROTECT SENSITIVE 
ENVIRONMENTAL AREAS:  

Prevent development from occurring 
in floodplains, wetlands, steep slopes, 
mature forests, critical habitat areas, 
and along stream banks ( conservation 
subdivisions, “design with nature”) 

In addition, on site septic systems 
should not be allowed on soils that 
can’t adequately filter septic 
effluent. 



2.  ESTABLISH STREAM and WETLAND 
BUFFERS:

Establish vegetative buffers adjacent to the 
stream channels and large unregulated 
wetlands (50 – 200 ft.).

Restrict structures and clearing in buffer 
zones. 

A stream buffer overlay zone could be 
incorporated into the local zoning codes. In 
cases where no viable use is left for a parcel, 
the municipality should purchase the land.



3. CONTROL EROSION FROM CONSTRUCTION ACTIVITY:

Sediment accumulation and soil movement – erosion – are influenced by 
the following primary factors: 

- soil erodibility
- vegetative cover
- topography
- climate and season

Planning boards should examine these factors by requiring the 
submission of an erosion and sedimentation plan when one or more 
acres of land will be disturbed (Phase II SPDES permit )



4. MANAGE AND TREAT POST-CONSTRUCTION RUNOFF

Require a post-construction stormwater 
management plan for development activity 
that disturbs one or more acres of land 

Attempt to replicate predevelopment 
stream hydrology

Institute an inspection and maintenance 
program



5. Implement Post-development “Good 
Housekeeping” Practices

• Lawn Chemicals

• Household Waste
•
• Septic Tanks

• IDDE



6. Consider purchase of the Gravel 
Quarry

The land, once reclaimed, could be 
converted into a public park with 
hiking and cross-country skiing 
trails. There are numerous existing 
trails the traverse the land adjacent 
to the reservoir. Some of this land is 
already owned by the city of 
Watervliet, and some of the land is 
private property. A plan could be 
created to purchase easements 
from private property owners, 
improve the public trails, and 
create new trails on the reclaimed 
mine land that link with existing 
trails. The park and trails could also 
be used as an outdoor classroom to 
teach students and interested 
citizens about water quality issues. 



7. REDUCE IMPERVIOUS SURFACES:

Less impervious cover means less stormwater 
runoff, less downstream flooding, and lower 
pollutant loadings. 

Cost of development reduced. 

Open space preserved and community becomes 
more walkable.

Healthy watersheds usually have no more than 
10 to 15% of their area covered by impervious 
surfaces. At 30% imperviousness, stream 
degradation becomes severe.



Subdivision and zoning code modifications to 
reduce impervious surfaces and improve 

water quality

1. Reduce road width standards for roads within new 
housing developments.

2. Reduce the size of parking lots and require shared 
parking (particularly in commercial areas).

3. Reduce building setbacks, which reduces driveway 
length.

4. Reduce minimum lot size, which lessens road 
length/cost.

5. Drainage easements and sedimentation controls.



6. Cluster at the town scale: interconnected, higher density, mixed-
use centers (Traditional Urbanism).

7. Limit infrastructure expansion in outlying areas.

8. Establish Stream and Wetland  buffers 

9. Preservation and Protection of Natural Areas

10. Steep slope and watercourse 
setback

Specific Code Recommendations

within the 2003 Report can be 
found on pages 50-68.

Code modifications (cont.)



Questions for Stakeholders
• Do you believe these 

recommendations are still valid? 

• For those that are still valid, but 
unaddressed, why haven’t they been 
advanced, and what may be done to 
modify or encourage the 
recommendation, so it is adopted?

• What protection strategies not in 
place today would you like to see 
proposed?



Maps



Watervliet Reservoir Watershed

115 sq. miles
11 municipalities
3 counties



12% imperviousness
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Questions for Stakeholders
• Do these maps sufficiently 

communicate the potential threats to 
the Reservoir?

• Are these maps complete? What data, 
if any, is missing?

• For the next slides, view 
https://cdrpc.org/programs/water-
quality/604b-water-quality-
program/watervliet-reservoir-
watershed-protection-study-update
for raw data



The following slides, 
presented here for the 
committee to review 
after the meeting, 

present summaries of 
sampling data



Sampling 
Data – 1987 –

2020
What is sampled?

Why?
What do these results 

tell us?



Watervliet Reservoir Tributary 
Stream Sampling Sites

#3) Black Creek at Route 158 
(Guilderland Rd.)
#4) Normans Kill at Route 20 
(Western Turnpike)
#8) Bozen Kill at Route 397 
(Dunnsville Rd.)
#9) Bozen Kill downstream of 
Altamont Wastewater Treatment 
Plant
#10) Black Creek at Weaver Road
#7) Watervliet Reservoir Intake
#1) Shoreline of Reservoir at 
Unnamed Stream (rerouted in 2001, 
sampling suspended in 2004) 



Criteria Tested
Temperature
Dissolved Oxygen
Oxygen Saturation
pH
Chlorides
Fecal Coliform
Nitrates
K-Nitrogen
Organic Nitrogen
Total Phosphate
Total Organic Carbon
Turbidity



What Factors Influence 
Temperature?

Increased turbidity - Suspended particles absorb 
heat from solar radiation more efficiently than 
water as heat is transferred from the particles to 
water molecules, increasing the temperature of 
the surrounding water.
Thermal pollution - commonly comes from 
municipal or industrial effluents. There are several 
significant consequences of thermal pollution, 
including diminished dissolved oxygen levels, fish 
kills and influxes of invasive species.
Deforestation - Water that is shaded by vegetation 
and other objects will not absorb as much heat as 
sunlit water. When trees or riparian canopies are 
removed, a body of water can become unusually 
warm.



Impacts of Abnormal 
Temperature

Critical link between temperature and the survival of native 
plants and animals.  

The metabolic rates of aquatic organisms increase as the 
water temperature increases.

Temperature influences chosen habitats of a variety of 
aquatic life   Some organisms, particularly aquatic plants 
flourish in warmer temperatures, while some fish such as 
trout or salmon prefer colder streams.

For most fish, a 10°C increase in water temperature will 
double the rate of physiological function. Increased 
respiration rates at higher temperatures lead to increased 
oxygen consumption, which can be detrimental if rates 
remain raised for an extended period of time. 

Temperature fluctuations can also affect the behavior choices 
of aquatic organisms, such as moving to warmer or cooler 
water after feeding, predator-prey responses and resting or 
migrating routines.



What Factors Influence 
Dissolved Oxygen?

Oxygen enters a stream 
mainly from the 
atmosphere. This dissolved 
oxygen is breathed by fish 
and zooplankton and is 
needed by them to survive.
Rapidly moving water, such 
as in a mountain stream or 
large river, tends to contain 
a lot of dissolved oxygen, 
whereas stagnant water 
contains less. 



Impacts of Low Dissolved 
Oxygen

Bacteria in water can consume oxygen as organic matter 
decays. Thus, excess organic material in lakes and rivers 
can cause eutrophic conditions, which is an oxygen-
deficient situation that can cause a water body to "die." 

Aquatic life can have a hard time in stagnant water that 
has a lot of rotting, organic material in it, especially in 
summer when dissolved-oxygen levels are at a seasonal 
low. Water near the surface may be too warm while 
water near the bottom has too little oxygen.

Conditions may become especially serious during a period 
of hot, calm weather, resulting in the loss of many fish. 

Healthy water should generally have dissolved 
oxygen concentrations above 6.5-8 mg/L and between 
about 80-120 %.



What Factors influence pH?
pH is a measure of how acidic/basic water is. The range 
goes from 0 to 14, with 7 being neutral. pHs of less than 
7 indicate acidity, whereas a pH of greater than 7 
indicates a base. The pH of water is a very important 
measurement concerning water quality. 

The pH of water determines the solubility (amount that 
can be dissolved in the water) and biological availability 
(amount that can be utilized by aquatic life) of chemical 
constituents such as nutrients (Phosphate, nitrogen, and 
carbon) and heavy metals (lead, copper, cadmium, etc.). 

For example, in addition to affecting how much and what 
form of Phosphate is most abundant in the water, pH also 
determines whether aquatic life can use it. In the case of 
heavy metals, the degree to which they are soluble 
determines their toxicity. Metals tend to be more toxic at 
lower pH because they are more soluble. 



Impacts of pH Imbalance
High pH causes water pipes and 
water-using appliances become 
encrusted with deposits, and it 
depresses the effectiveness of the 
disinfection of chlorine, thereby 
causing the need for additional 
chlorine when pH is high. 
Low-pH water will corrode or 
dissolve metals and other 
substances.
Abnormal pH can seriously harm 
animals and plants living in the 
water. 



What are Chlorides?
Chlorides are salts resulting from the 
combination of the gas chlorine with a metal. 
Some common chlorides include sodium 
chloride (NaCl) and magnesium chloride 
(MgCl2). 
Chlorides may get into surface water from 
several sources including:

rocks containing chlorides;
agricultural runoff;
wastewater from industries;

Oil well wastes;
effluent wastewater from wastewater treatment 
plants, and;
road salting



Impacts of Chlorides in 
Streams

Chlorides can corrode metals and affect the taste 
of food products. Fish and aquatic communities 
cannot survive in high levels of chlorides. 

Chlorides are not usually harmful to people; 
however, the sodium part of table salt has been 
linked to heart and kidney disease.

Public Drinking Water Standards require chloride 
levels not to exceed 250 mg/L. 

Criteria for protection of aquatic life require 
levels of less than 600 mg/L for chronic (long-
term) exposure and 1200 mg/L for short-term 
exposure.



What is Fecal Coliform?
Coliforms are bacteria that are always present in the 
digestive tracts of animals, including humans, and are 
found in their wastes. They are also found in plant and 
soil material.
Water pollution caused by fecal contamination is a serious 
problem due to the potential for contracting diseases 
from pathogens (disease causing organisms). Frequently, 
concentrations of pathogens from fecal contamination are 
small, and the number of different possible pathogens is 
large. As a result, it is not practical to test for pathogens 
in every water sample collected. Instead, the presence of 
pathogens is determined with indirect evidence by testing 
for an "indicator" organism such as coliform bacteria.
Coliforms come from the same sources as pathogenic 
organisms. Coliforms are relatively easy to identify, are 
usually present in larger numbers than more dangerous 
pathogens, and respond to the environment, wastewater 
treatment, and water treatment similarly to many 
pathogens. As a result, testing for coliform bacteria can 
be a reasonable indication of whether other pathogenic 
bacteria are present.



Impacts of Fecal Coliform in 
Streams

If coliform bacteria are present water humans drink or come 
into contact with, your risk of contracting a water-borne illness 
is increased. A positive total coliform sample should be 
considered an indication of pollution.

Where do high levels of Fecal Coliform stem from?

In streams near septic systems a high Fecal Coliform count could 
be the result of pollutants entering the stream from a missing or 
defective well cap, broken pipes or seals, cracks or holes in the 
well casing that allow water that has not been filtered through the 
soil to enter the well, or well flooding - a common problem for 
wellheads located below the ground in frost pits that frequently 
flood during wet weather.

High concentrations of animals near the stream, such as 
agricultural operations , where stormwater runoff from manure 
can wash into the stream

High concentrations of waterfowl 

Failing or leaking public sanitary sewers



What Factors influence Nitrogen 
Loading?

Nutrients, such as nitrogen and Phosphate, are essential for plant and 
animal growth and nourishment, but the overabundance of certain 
nutrients in water can cause several adverse health and ecological 
effects. 

Nitrogen is used in agriculture to grow crops, and on many farms the 
landscape has been greatly modified to maximize farming output.  If 
excess nitrogen is found in the crop fields, the drainage water can 
introduce it into streams where excess nitrogen can lead to hypoxic 
conditions (lack of oxygen). Chemical fertilizers or animal manure is 
commonly applied to crops to add nutrients. It may be difficult or 
expensive to retain on site all nitrogen brought on to farms for feed 
or fertilizer and generated by animal manure. Heavy rains can 
generate runoff containing these materials into nearby streams.

Wastewater-treatment facilities that do not specifically remove 
nitrogen can also lead to excess levels of nitrogen in surface or 
groundwater.

Nitrate can get into water directly as the result of runoff of fertilizers 
containing nitrate. Ammonia and organic nitrogen can enter water 
through sewage effluent and runoff from land where manure has been 
applied or stored.

Nitrate can also be formed in water bodies through the oxidation of 
other forms of nitrogen, including nitrite, ammonia, and organic 
nitrogen compounds.



What Factors influence 
Phosphorous  Loading?

Phosphate is a common constituent of agricultural fertilizers, manure, 
and organic wastes in sewage and industrial effluent. It is an essential 
element for plant life, but when there is too much of it in water, it can 
speed up eutrophication (a reduction in dissolved oxygen in water 
bodies caused by an increase of mineral and organic nutrients) of rivers 
and lakes. 

Soil erosion is a major contributor of Phosphate to streams. Bank erosion 
occurring during floods can transport a lot of phosphorous from the 
riverbanks and adjacent land into a stream, lake, or other water body.

Phosphate gets into water in both urban and agricultural settings. 
Phosphate tends to attach to soil particles and, thus, moves into 
surface-water bodies from runoff.  Since groundwater often discharges 
into surface water, such as through streambanks into rivers, there is a 
concern about Phosphate concentrations in groundwater affecting the 
water quality of surface water.

Phosphate is an essential element for plant life, but when there is too 
much of it in water, it can speed up eutrophication (a reduction in 
dissolved oxygen in water bodies caused by an increase of mineral and 
organic nutrients) of rivers and lakes.. Additional control of Phosphate 
from non-point sources (such as applications of lawn fertilizers and 
disposal of animal wastes) may be useful to maintain or improve the 
water quality in streams and lakes near growing urban areas. 



Impacts of High Nutrient 
Loading

Excess nitrogen can cause overstimulation of 
growth of aquatic plants and algae, such as toxic 
harmful algae blooms.
Excessive growth can clog water intakes, use up 
dissolved oxygen as they decompose, and block 
light to deeper waters. Lake and reservoir 
eutrophication can occur, which produces 
unsightly scums of algae on the water surface, 
can occasionally result in fish kills, and can even 
"kill" a lake by depriving it of oxygen. The 
respiration efficiency of fish and aquatic 
invertebrates can occur, leading to a decrease in 
animal and plant diversity, and affects our use of 
the water for fishing, swimming, and boating.
Nitrogen and Phosphate loading can contribute to 
the grown of invasives such as Water Chestnut. 



Impacts of Total Organic 
Carbon

Organic contaminants (natural organic substances, insecticides, 
herbicides, and other agricultural chemicals) enter waterways in 
rainfall runoff. Domestic and industrial wastewaters also contribute 
organic contaminants in various amounts. 
The larger the carbon or organic content, the more oxygen is 
consumed. A high organic content means an increase in the growth 
of microorganisms which contribute to the depletion of oxygen 
supplies. 
The source of organic material could be a wastewater treatment 
plant releasing treated sewage into the stream.  Industrial waste 
effluent may contain carbon-containing compounds with various 
toxicity levels. Both of these situations can create unfavorable 
conditions for aquatic life, such as the depletion of oxygen and the 
presence of toxic substances.
As a result of accidental spills or leaks, industrial organic wastes 
may enter streams. Some of the contaminants may not be 
completely removed by treatment processes; therefore, they could 
become a problem for drinking water sources. It is important to 
know the organic content in a waterway.
The amount of carbon in a freshwater stream is an indicator of the 
organic character of the stream. 



What Factors influence 
Turbidity?

Turbidity is the measure of relative clarity of a liquid. It is an 
optical characteristic of water and is a measurement of the 
amount of light that is scattered by material in the water when 
a light is shined through the water sample. The higher the 
intensity of scattered light, the higher the turbidity. 

During high flows, water velocities are faster and water 
volumes are higher, which can more easily stir up and suspend 
material from the stream bed, causing higher turbidities.

During a rainstorm, particles from the surrounding land are 
washed into the river making the water a muddy brown color, 
indicating water that has higher turbidity values. This can occur 
from:

Natural erosion

Deforestation or removal of streambank vegetation

Silt and soil in the stormwater flowing off active construction sites



Impacts of High Turbidity
Material that causes water to be turbid include clay, silt, 
very tiny inorganic and organic matter, algae, dissolved 
colored organic compounds, and plankton and other 
microscopic organisms.

Sediment may destroy fish habitat through blanketing of fish 
spawning and feeding areas and elimination of certain food 
organisms; directly impact fish through gill abrasion and fin 
rot; and reduce sunlight penetration, thereby impairing 
photosynthesis of aquatic plants. 

Suspended sediment decreases recreational values, reduces 
fishery habitat, adds to the mechanical wear of water supply 
pumps and distribution systems, and adds treatment costs 
for water supplies.

Nutrients and toxic substances attached to sediment 
particles are transported to water bodies and may enter 
aquatic food chains, cause fish toxicity problems, impair 
recreational uses, or degrade drinking water sources. 



Areas of 
Concern



Areas of Concern in 
Subwatersheds – the Black Creek 

at 158
• Fecal coliform average, non geomean levels had increased sharply 

between 1987 and 2002, rising from 150 colonies /100mL to more than 
300 colonies /100mL. 

• pH in the Black Creek has risen slightly from 7.5 to 8 on average. The 
normal, healthy range of pH for supporting aquatic life is between 5 
and 7. An increase in pH could be due to contribution of lime, a 
neutralizer of acid soils in agriculture. Areas with a lot of limestone 
may also have more alkaline waters naturally. 

• Total Phosphate has remained stable, and high, at .5 ppm. For 
protection of ecological health phosphate levels should be <.05 ppm. 
Levels of phosphates in excess of .1 ppm usually indicate organic 
pollution and may lead to explosive algae growth. Levels as low as .5 
ppm are considered unsafe for drinking. Levels above 0.1 ppm usually 
indicate human-influenced pollution sources. This includes runoff into 
waterways from: wastes produced by poultry, dairy and other animal 
farming operations that are not properly managed, concentrations of 
droppings from nuisance animals (e.g. Canada geese) and even 
household pets, seeping of sewage wastes from improperly-sited or 
poorly-maintained home septic systems, and inadequate sewage 
treatment plants. 



Areas of Concern in Subwatersheds –
the Black Creek at Weaver Rd.

• Oxygen Saturation Levels 
have held steady, but are 
very low, just below 80%, the 
threshold for supporting a 
healthy, diverse ecosystem in 
the creek.

• Total Phosphate has
remained stable at roughly 
.08 ppm.



Areas of Concern in 
Subwatersheds – the Normanskill

• Dissolved Oxygen levels have remained steady at just 
above 10pp, which is slightly high, but will sustain a 
healthy diversity of plants and animals in the water. 

• pH in has held steady, at just under 8 on average. The 
normal, healthy range of pH for supporting aquatic life 
is between 5 and 7. An increase in pH could be due to 
contribution of lime, a neutralizer of acid soils in 
agriculture. Areas with a lot of limestone may also have 
more alkaline waters naturally. 

• Chlorides have risen sharply from 100ppm levels in 
1987 to a roughly 125ppm average in 2019. Chloride 
concentrations of between 1 and 100 ppm (parts per 
million) are normal in freshwater. This could be an 
indication that road salt application is impacting the 
stream 



Areas of Concern in 
Subwatersheds – the Normanskill

• Total Phosphate has remained stable, and high, at 
roughly .4 ppm. For protection of ecological health 
phosphate levels should be <.05 ppm. Levels of 
phosphates in excess of .1 ppm usually indicate 
organic pollution and may lead to explosive algae 
growth. Levels as low as .5 ppm are considered unsafe 
for drinking. Levels above 0.1 ppm usually indicate 
human-influenced pollution sources. This includes 
runoff into waterways from: wastes produced by 
poultry, dairy and other animal farming operations 
that are not properly managed, concentrations of 
droppings from nuisance animals (e.g. Canada geese) 
and even household pets, seeping of sewage wastes 
from improperly-sited or poorly-maintained home 
septic systems, and inadequate sewage treatment 
plants. 

• Turbidity has increased sharply from 1987, from 
roughly 1 to slightly above 5 NTU. 



Areas of Concern in 
Subwatersheds – the Bozen Kill

• pH in has risen slightly from at just 
under 7.5 to 8. The normal, healthy 
range of pH for supporting aquatic life 
is between 5 and 7. An increase in pH 
could be due to contribution of lime, a 
neutralizer of acid soils in agriculture. 
Areas with a lot of limestone may also 
have more alkaline waters naturally. 

• Dissolved Oxygen levels have steadily 
increased from 11pp to 12pp, which, 
while high, will sustain a healthy 
diversity of plants and animals in the 
water. 



Areas of Concern in The Reservoir

• Oxygen Saturation Levels have 
held declined steadily since 
1987 from just above 80% to just 
above 60%.

• Total Phosphate has risen 
slightly from roughly .04 ppm to 
roughly .05 ppm

• Turbidity has steadily increased 
from 1987, from roughly 5 NTU 
to more than 20 NTU.



Questions for Stakeholders

• What other concerns does this 
data raise?

• What are the most effective 
ways to communicate this 
data to elected officials? 
Planners? The public?



Status of Defense Environmental 
Restoration Program for
Formerly Used Defense Sites (DERP-
FUDS)

Federal program to investigate and clean up 
environmental condition resulting from the 
DOD’s past activities at installations now 
privately owned.

Citizen Restoration Advisory Board formed 
(RAB)

Army Corp of Engineers conducting the work



The Northeast Industrial Park (AKA 
“SADVA” site)

• The Park is located approximately 1-mile from the reservoir and 
directly adjacent to the Black Creek. 

• Now privately owned, the park was once owned by the federal 
government and used as a military depot from 1941 to 1969.

• NYSDEC identified the industrial park as a Class 2 Inactive Hazardous 
Waste Disposal Site - posing a “significant threat to the public health 
or environment – action required.” 

• A Restoration Advisory Board (RAB) had been formed to facilitate 
communication and make recommendations to the Corps about 
activities at the site. The RAB was composed of interested community 
members, representatives from local and state agencies, and the 
Corps. 

• A final Remedial Investigation Report was completed in 2007. 

• Remediation work has concluded, and the site was reclassified in 
2017.





Impacts of Contamination at the Park on 
the Black Creek

Surface water sample concentrations from Black Creek met the 
Class C standards or were less than the upstream concentrations. 
These results indicate that water quality in Black Creek has not 
been adversely affected by the SADVA site.

Sediment concentrations at the Black Creek exceeded the range 
of concentrations found upstream of the site and NYSDEC 
screening criteria for semi volatile organic compound (SVOCs), 
pesticides and metals. 

The NYSDEC sediment criteria are not enforceable standards, 
but rather are guidelines to be considered along with other 
information, such as the site’s industrial setting and the use of 
the stream. 

A human health risk assessment was performed and found no 
unacceptable risk exists for surface water or sediments. 

An ecological screening level risk assessment was performed and 
concluded that although there are chemicals in various media 
onsite that pose a potential risk to aquatic and terrestrial 
wildlife, the SADVA site appears to support wildlife typical for 
the area and for the commercial/industrial setting that the site 
has retained for over 60 years.



The Northeast Industrial Park 
Remediation Status

• At Area of Concern 1 (Southern 
Landfill) & AOC 7 (Triangular 
Disposal Area): a cap and cover was 
constructed in 2013 for the AOC 1 
landfill and an environmental 
easement was granted to prohibit 
the potable use of groundwater in 
the vicinity of AOCs 1 & 7

• Annual sampling and testing of 
groundwater is underway. 

• Constituents of concern in 
groundwater have registered as 
“non-detect” in recent testing, 
indicating that natural 
degradation is taking place.



Next
Steps



Task 3
Use the DWSP2 Framework to update 
the drinking water source protection 
map.

• Performance measure: 
Completed map(s) and GIS 
shapefiles showing delineated 
source water protection areas 
and potential contaminant 
sources (PCS) within the 
watershed. Provide to DEC with 
Quarterly report.



Task 4
Work with community to conduct a PCS 
inventory and identify protection 
methods that the community deems 
appropriate using the DWSP2 Framework 
and updated maps.

• Performance measure: Completed 
PCS Inventory table according to the 
DWSP2 Framework. 

• Performance measure: Regulatory 
and/or non-regulatory protection 
methods are selected. Provide to DEC 
with Quarterly report. 



Task 4
Work with community to conduct a PCS 
inventory and identify protection 
methods that the community deems 
appropriate using the DWSP2 Framework 
and updated maps.

• Performance measure: Completed 
PCS Inventory table according to the 
DWSP2 Framework. 

• Performance measure: Regulatory 
and/or non-regulatory protection 
methods are selected. Provide to DEC 
with Quarterly report. 



Task 5

Develop an implementation timeline and 
designate a plan management team using the 
DWSP2 Framework to keep the protection 
program on track. 

• Performance measure: Implementation timeline 
table is completed using the table included in 
the DWSP2 Framework as a model. Provide to 
DEC with quarterly report

• Performance measure:  Identify members of the 
Plan Management Team. Using the DWSP2 
Framework create a list of protection methods 
and how the measures will be completed (e.g., 
funding source, parties involved, obstacles and 
needs, etc.). Provide to DEC with Quarterly 
report



Task 6

Once the Drinking Water Source Protection 
Program (DWSP2) has been finalized, it will be 
shared with DEC for review. 

• Performance measure: The DWSP2 is 
submitted to DEC for review



Task 7

Facilitate education and outreach and source 
water related trainings to elected officials and 
municipal staff. Potential topics include:
importance of source water protection, 
available resources to develop a DWSP2, and 
existing protection strategies for sources of 
drinking water.

• Performance measure: 
Trainings/Presentations held on 
importance of source water protection 
with municipal officials.

• Performance measure: Trainings held with 
municipal officials regarding protection 
strategies.



This Project was Made 
Possible by Support from 
a NYSDEC “604b” Clean 
Water Act Section 604(b) 
Water Quality Planning 

Grant 


