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INTRODUCTION 

The City of Peekskill’s watersheds include the Annsville Creek, Sprout Brook, the Peekskill 
Hollow Creek (aka “Hollowbrook”), MacGregory Brook, Park Brook, Dickey Brook and Hudson 
River Basins.  The water features within the borders of the city also include Travis Brook, Lake 
Mitchell, and the lake at Westchester County’s Blue Mountain Park.1  The source of Peekskill’s 
water supply, the Peekskill Hollow Creek, lies mostly outside the municipal boundaries of the 
City, in the towns of Cortlandt, Yorktown, and Putnam County. 

The need to protect the health and cleanliness of Peekskill’s land, water, and air stems from the 
need to preserve the city itself.  The Depew, Pugsley, Thompson, Franklin, Monument, Charles 
Point, and Fort Hill parks are all protected by the law, but many other green spaces are not, and 
neither are the few remaining farmlands located throughout the city.  However, they play a 
crucial role in keeping the air clean, and providing natural habitat and recreational space.  

Within the City of Peekskill, the Annsville Creek, Dickey and MacGregory2 Brooks are 
responsible for a large percentage of the stormwater conveyance and resulting discharge into 
the Hudson River.  Additionally, both brooks support a variety of aquatic organisms; however, 
the City currently is without a green infrastructure plan to regulate and filter the stormwater 
discharge into these three brooks from the contiguous impervious cityscape. The lack of a 
Watershed Protection Plan, with emphasis on the use of Green Stormwater Infrastructure, can 
lead to wildlife habitat destruction, reduced fishing opportunities, loss of aesthetic and 
property value, and further contamination of the Hudson River.  The development of a green 
infrastructure stormwater management plan within the City of Peekskill would benefit the 
conditions of both brooks on the basis of both flow regulation and water quality, and could also 
create new employment opportunities and jumpstart local economies.   Note that this urban 
watershed report’s primary focus is on watersheds within Peekskill’s city limits.  Discussion of 
the City’s water supply watershed is beyond the scope of this report, but is important to 
consider.  The Hollowbrook Water Watch (HWW) was formed in 2003 by concerned residents 
from Peekskill, Putnam Valley, Cortlandt and Yorktown so that residents and government 
officials of all municipalities could work together on a regional basis to protect the Hollowbrook 
watershed.  Their mission is to “protect and preserve the pure quality drinking water from the 
Hollowbrook watershed and Wiccopee Reservoir.”3 
 

HISTORICAL BACKGROUND 
 

Native American Life: 

Originally, Peekskill was home to the Kitchawanks, a Native American  nation of the loosely 
organized Wappingers Confederacy, part of the greater Algonquin cultural group.  The 
Kitchawanks were primarily a fishing and hunting community and lived along the Kitchewan, 
“Great  Tributary”, now known as  the Croton River, but also around Peekskill Bay and the 
Annsville Creek, an area which they referred to as “the Sacchoes”  (“Where Water Flows  Out”).  
Peekskill Creek was known as Pa-qui-tuck, in reference to a small waterfall where fresh water 

                                                           
1
  www.clearwater.org/wp-content/uploads/2011/03/CBEJI_FINAL-_DRAFT-1-30-11-for-printing.pdf 

2
  Also spelled “McGregory” and “McGregor” in different contexts 

3
  www.hollowbrookww.org/program-mission  

http://www.hollowbrookww.org/program-mission
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falls into the estuarine waters linking it to the Hudson.  The Hudson River was called Mo-hican-
ituck (“Greatest of Estuaries that Flows Both Ways”).  Today’s Route 9 circles around to the east 
of Peekskill Bay, following the course of the old “Mohican Trail” (known by other names as 
well).  Division Street and Main Street can be said to have been built upon trails of the 
Kitchawank as well. 

As reported in the Phase 1A Cultural Resources Survey, West Point Transmission Project 
Southern Converter Station and Associated Land Components, Town of Cortlandt and Village of 
Buchanan, “At the time of European contact (ca A.D. 1600) the lower Hudson River Valley was 
inhabited by 15,300 to 32,300 people predominantly Munsee to the west, and their close 
cousins the Wappingers to the east. 4  There were major river crossings at Dobbs Ferry, Indian 
Point, Beacon/Newburgh, Poughkeepsie, and Kingston/Rhinecliff, with active ‘ferry’ activity 
utilizing dugout canoes made of tulip tree wood (moo-xool in Munsee) at these crossings.  

“The Munsee tended to live in dispersed family households surrounded by agricultural fields, 
and occasionally small hamlets as did their Wappingers cousins. 5  The area from present day 
Croton Point north to Peekskill and eastward towards Connecticut was the territory of the 
Kitchawank.6   Kitchawank settlements included the village of Sackus or Sackhoes at Peekskill, 
and a fort and village between Annsville and Peekskill Creeks  . . . “ 7    

“Europeans and Native Americans in the Lower Hudson River valley came in conflict with each 
other throughout the seventeenth century, and Indian populations were greatly reduced both 
by colonial warfare and the spread of infectious diseases.8   Many Native peoples abandoned 
the area and joined Mahican groups in the Middle and Upper Hudson River valley.  Subsequent 
European encroachment farther up the Hudson River resulted in some Mahican groups being 
removed to western Massachusetts and central New York in the late seventeenth and 
eighteenth centuries.9   The relationship between European colonists and Native Americans was 
never entirely peaceful and despite Mahicans allying with the colonists in the Revolutionary 
War, most Native Americans were forcibly removed from the region by the close of the colonial 
period.” 10 
 
Colonization and Early Development 

Peekskill was officially established as a European locale in the 1600’s by the Dutch fur trader Jan 
Peeck, traveling up the Hudson River from his home in New Amsterdam, modern day 
Manhattan.   His initial trips in the 1650s were primarily trade related and involved a mutual 
exchange of various manufactured goods with the Kitchawank tribe; this trade relationship 
would survive through the British annexation of the New Amsterdam Region in 1664. 

                                                           
4
    Snow (1980:33) 

5
    Brasser (1978); Snow (1980) 

6
    Beauchamp 1900:159; Ritchie and Funk 1973:3; Shonnard and Spooner 1900:26 

7
    Beauchamp 1900:159; Parker 1920:710 

8
    Shonnard and Spooner 1900:34; Snow 1980:34 

9
   Shonnard and Spooner 1900:37-38 

10
  Phase 1A Cultural Resources Survey West Point Transmission Project Southern Converter Station and Associated   

  Land Components, Town of Cortlandt and Village of Buchanan Westchester County, New York; June, 2103. 
  documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId.. 
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Figure 1:  Painting of Peekskill Landing at the time 
of early European settlement.  Note the Dutch 
sloops and other tall ships dotting the river. 

At a time where large empires were competing for territory and many Native American and 
European interactions were violent in nature, Peeck managed to briefly carve out a legitimate 
and successful trading partnership with Kitchawanks at Annsville Creek, which culminated in 
1685, when Peeck and his colleagues entered into an agreement with leading representatives 
of the Kitchawank Tribe called “the Ryck’s Patent.”  The official legal deed of the Ryck’s Patent 
still exists and records an exchange of 1,800 acres of the Sacchoes land for a massive supply of 
European tools and equipment, including a variety of cooking and fishing tools, weapons, beer 
and tobacco.11, 12  These 1,800 acres formed the original distinct location for the city and would 
come to be known as “Peeck’s Kill”, a combination of the founder’s name and the Dutch word 
“kill,” meaning creek.  Soon after the deal was made Peeck returned to New Amsterdam and 
then disappeared from public record, leaving the district only his namesake, which over the 
centuries would eventually change to become “Peekskill.”  In 1691 the King of England 
expanded the territory with a land grant of another 1,500 acres given to Hugh Magregere.  The 
boundary line for the new territory was named the Magregere Brook, which is known in the 
modern day by the Scottish spelling, MacGregory Brook.  

Aside from Peeck, the other pivotal figure for Peekskill was “Stephanus Van Cortlandt, who in 
1665 built a fort and hunting lodge at the mouth of the Croton River.  In 1677 Stephanus Van 
Cortlandt received a license from British Governor Andros to acquire ‘such lands on the east 
side of the Hudson’s River as have not yet been purchased of the Indian proprietors’. 13   In 1683 
Van Cortlandt purchased the peninsula on which the proposed Southern Converter Station will 
be located, a peninsula that the Kitchawank called Meanagh, meaning ‘Oysters.’  Massive shell 
mounds built up over thousands of years mark the area between Peekskill and Croton Point, 
indicating significant human as well as oyster population.  The archaeological record suggests 
thousands of years of continued human occupation as well.  

“Between 1683 and 1697, Van Cortlandt 
acquired holdings of approximately 200 square 
miles extending from the Croton River north to 
Anthony’s Nose, and east to Connecticut 
(essentially obtaining all of the former territory 
of the Kitchawanks), and a tract of about 1,500 
acres on the west bank of the Hudson River 
north of the Dunderberg.14   Van Cortlandt 
Manor was one of the two largest manors in 
Westchester County and encompassed most of 
the present Town of Cortlandt.” 15 
 

Peeck’s and Van Cortlandt’s early 
establishments marked the beginning of European settlement in the local area and comprised 

                                                           
11

  Curran, John. "Peekskill-Cortlandt Patch: Who Was Jan Peeck?" Patch.com. Patch Network, 14 Jan. 2012. Web. 
11 June 2015. 

12
  "Peekskill History Summary." PeekskillMuseum.org. The Peekskill Museum: History and Events in Peekskill, n.d. 
Web. 11 June 2015. 

13
    Shonnard and Spooner 1900:165 

14
  Northshield 1988:14; Shonnard and Spooner 1900:166 

15
  Phase 1A Cultural Resources Survey, Town of Cortlandt and Village of Buchanan, op cit. 
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the body of what is now the City of Peekskill.  In the 1700’s settlers started to flood in; large 
portions of the land were sold off for residential and commercial development and initial 
incoming families assumed such roles as carpenters, ship builders and blacksmiths.  The 
Annsville Creek and McGregory Brook allowed for the development of industry within the city; 
saw mills, grist mills grinding mills and initial factories were developed along these creeks, small 
dams called millponds were constructed that allowed the water flow to be used as a power 
source and then finished goods were transported down the channels to the River.16  Peekskill 
Bay functioned ideally as a port and with the territory now controlled by Europeans; trade 
between Peekskill and other areas of New York along the river grew rapidly.  Business thrived 
and Peekskill became a successful manufacturing and shipping community. 
 

Revolutionary War and the Industry Boom 
 

During the Revolutionary War Peekskill acted as an important military base, with five barracks, 
two forts and multiple river fortifications, consistently housing 1000 Continental troops 
throughout the war. Peekskill’s control of the bay and its naturally hilly topography, which 
allowed for easy defense, made the area of prime importance to the Continental army.  In 
November 1776, George Washington designated the city as the military headquarters and 
command center for the Hudson Valley, a role which it would serve off and on from 1776 
through 1782.  Washington’s headquarters was located at the original Birdsall House, then a 
grocery store with apartments.17  Generals Washington, Lafayette, Putnam, and other 
Continental Army officers stayed there on occasion (Lossing’s, page 169-170).  The original 
Birdsall House no longer stands, but some of the planks were incorporated into another house 
located elsewhere in the City.  In recent years, the Birdsall House reappeared as a Peekskill 
restaurant; a plaque stands across the street commemorating the original location on Main St. 
  

 

 

 

 

 

 

 

 

 

 

 

                                                           
16

  "Peekskill: Historic Preservation Program: Peekskill's History and Development." Mon. Rev. Monthly Review 1.6 
(2002): n. pag.Johngtesta.com. City of Peekskill. Web. 11 June 2015. 

17
  The Pictorial Field-book of the Revolution: Or, Illustrations, by Pen and ... By Benson John Lossing 
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Throughout the war Peekskill endured severe attacks from the British forces, including an 
artillery bombardment from a warship housing 500 British soldiers.  Many of Peekskill’s 
industrial mills and factories were destroyed in the raid, along with barracks and areas 
containing supplies of wartime provisions.  The continental army held strong through the 
onslaught and managed to drive the British forces away. 

The city survived these attacks and made dramatic recoveries in the following decades, 
becoming increasingly urbanized.  In 1816 Peekskill was legally recognized as a village in the 
Town of Cortlandt under the New York State Legislative Act and began to rapidly develop.  
Peekskill established an official town council made up of five trustees, set up elections and 
determined a new tax structure for the village. Industry grew and the City began to far surpass 
its pre-revolutionary output of goods.  Brick making thrived, iron casting foundries and wire 
factories were built and Peekskill began to specialize in the production of stoves and farm 
equipment, even producing and selling off over 200,000 stoves each year in the 1890s.   
 

 

Figure 2:  MacGregory Brook:  top = 1867; bottom = 1893.   The MacGregory Brook changed with increasing 
urbanization.  It rapidly became piped and adjacent sprigs and ponds filled in.  MacGregory is currently highly 
impervious and steep – a great candidate for green infrastructure in the 21

st
 Century! 

18 

Major fire companies were organized during this period along with several large businesses, 
including the Columbian Engine Company in 1826 and the Peekskill Hook and Ladder, later to 
be known as the Cortlandt Hook and Ladder, in 1831.  In 1833 the Peekskill Military Academy 
was built and remained a functioning institution until 1968. In 1833, Westchester County’s first 
bank was founded and in 1849 Peekskill became part of the Hudson River Railroad, which ran 
the entire length between Albany and New York City only a year later in 1850.  President 
Lincoln himself stopped at the Peekskill train station in 1861 on the day of his inauguration to 
address the gathered citizens of Peekskill. This occasion marks the only speech he ever 

                                                           
18

  www.davidrumsey.com/luna/servlet/detail/RUMSEY~8~1~272973~90046798  

http://www.davidrumsey.com/luna/servlet/detail/RUMSEY~8~1~272973~90046798
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Figure 3:  Peekskill AME Zion 

Church built in 1852. 

delivered to Westchester County.19  Growing population, fire companies, businesses and the 
railroad all increased water usage in the City.  
 

The Underground Railroad 

New York City and the Hudson River Valley together possessed a natural combination of 
resources and geographic advantages that allowed for the creation of major routes for the 
Underground Railroad, the network of houses and secret passages that allowed runaway slaves 
to covertly move North towards freedom.  There are many well-established connections to the 
historical Underground Railroad in the Hudson Valley area.  However, the secrecy and 
misdirection that was necessary due to the very nature of the Underground Railroad makes it 
difficult to research. Information was kept hidden in order to serve its purpose and to be 
successful in helping escaping slaves to their freedom. Thus, much of the history has been 
forgotten and lost. One community where a fortuitous combination of circumstances allowed 
actual structures and oral history to survive is Peekskill, New York.  The City of Peekskill is the 
most historically significant place in the Hudson River Valley for understanding the history of 
slavery and especially the Underground Railroad because of the unique presence of historic 
Underground Railroad sites. 

As Timothy McDonnell wrote: 

“Harriet Tubman escorted her charges to Canada through Philadelphia and New 
York State, developing an extensive support system of friends and associates 
(Station Masters) in the Hudson River Valley. It is known that she traveled 
through Peekskill, and was an active member of Peekskill’s AME Zion.”20

 

The AME Zion, or the African American Methodist Episcopal Zion 
Church, formed nationally in 1821 and established in Peekskill in 
1852, was an abolitionist religious organization that acted as an 
integral part of the Underground Railroad, hiding runaway slaves 
in a secret room concealed by a seemingly ordinary panel behind 
the pulpit.  Other relevant abolitionists included Hawley and 
Harriet Green and Henry Ward Beecher.  Hawley and Harriet 
Green were both African American Peekskill citizens who owned 
property on Main Street and allowed fugitives to hide in their 
house before moving North.  Henry Ward Beecher, the brother 
of Harriet Beecher Stowe, the woman who authored the anti-
slavery text “Uncle Tom’s Cabin”, was also an active abolitionist.  
Underneath his mansion on East Main Street there was 
discovered a secret tunnel with the entrance and exit made to 
look like simple property marker.  This tunnel was used as a 
safehouse and passage of transport for runaway slaves.  As 
McDonnell writes:  “According to the Underground Railroad 
Curator of the National Park Service, United States Department of the Interior, the (Beecher’s) 

                                                           
19

 The Peekskill Museum & Peekskill: Historic Preservation Program, op, cit. 
20

 McDonnell, Tim. "The Underground Railroad in the New York Hudson Valley." Fergusbordewich. Fergus M. 

Bordewich: the Imperfect Union, 28 July 2005. Web. 6 July 2015. 
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Figure 4:   Drawing of Henry Ward 
Beecher’s house 

tunnel on our tour of the "Underground Railroad" sites is, to date, the only documented 
surviving tunnel in the country.” As of now, about three or four tunnels in the United States’ are 
either documented or suspected as being used in the Underground Railroad, but Beecher’s 
tunnel remains the only to be found anywhere in the North East.  Currently several other 
houses and properties in Peekskill are being researched and examined to see if any further 
connections can be made to the Underground Railroad.21  

The creeks of Peekskill watershed were of vital 
importance in the inconspicuous transportation of slaves 
from safehouse to safehouse as they moved toward the 
tunnel and northward.  Mcdonnell writes specifically 
that:  “the McGregor Brook played an important role as 
a major route in the Underground Railroad.  Runaway 
slaves seeking freedom came to the Hudson River by 
boat and followed the McGregor Brook to the safety of 
the Safe House, which concealed runaway slaves in a 
secret room, accessed by a secret stairway.”   The piping of streams over time with increased 
urbanization may have helped to provide cover.  The fact that this evidence has been 
discovered within Peekskill gives the city documented historical relevance found in only a few 
locations throughout the entire United States.  Not only is the MacGregory Brook a central part 
of the Peekskill watershed, it also represents a piece of one of America’s greatest historical 
victories. 
 

Recent History and Current Demographics 

After a difficult two year legal dispute between Peekskill and Cortlandt, the village of Peekskill 
officially became a City on July 29, 1940.  In 1984 Peekskill became the first City in New York to 
elect an African American mayor, Richard E. Jackson and ten years later in 1994 elected their 
first female mayor, Frances Gibbs.  Relevant organizations within the town include the National 
Maritime Historical Society the Lincoln Depot Museum, the downtown Business Improvement 
District, the Paramount Center for the Arts and the High Tech Art Loft Complex.  Each year the 
city hosts a variety of events for the whole community such as the Cinco De Mayo Festival, the 
Jazz and Blues Festival, the Italian Festival, the Caribbean Splash and the Peekskill Celebration.  
In May of 2000, downtown Peekskill became protected as a Historic District and Landmark 
under the City’s legislation.  The downtown area is now considered a hotspot for artists, making 
the area a unique blend of the preserved architecture and history of the colonial legacy and the 
modern artistic creativity and progressive thinking of Peekskill’s citizens.22   

● As of 2012, Peekskill is home to 23,988 citizens.  This number represents a 1.7% drop 
from its population of 25, 583 in 2010, the first instance of decline following a sharp, 
10.3% increase from 2000 to 2009. 

● 77.6% of the population are legal adults 
● 51.3% of the population is Caucasian 

                                                           
21

   The Peekskill Museum & Peekskill: Historic Preservation Program, op. cit. 
22

   Peekskill Environmental Justice Council, Hudson River Sloop Clearwater, Inc., and Citizens for Equal 

Environmental Protection  (CEEP). "Community-Based Environmental Justice Inventory for the City of Peekskill." 
(2010): n. pag. Dec. 2010. Web. 6 July 2015 & The Peekskill Museum & City of Peekskill op, cit. 



 

9 
 

● 36.9% of the population is Hispanic or Latino 
● 23.6% of the population is African American 
● 3% of the population is Asian 
● 0.6% of the population is Native American or Alaskan Native 
● 0.1% of the population is Native Hawaiian or Other Pacific Islander 
● 28.4% have a bachelor’s degree or higher 
● Median Household Income: $58,226 
● 14.1% of the population lives below the poverty level 23 

 

WATERSHED CHARACTERISTICS 
 

Geology & Topography:  

Peekskill is 4.6 square miles in size and is the northernmost river city in Westchester County.  
The City is bordered by Putnam County to the North, Cortlandt Manor and Mohegan Lake to 
the east, Buchanan and Montrose to the South and the Hudson River to the west. The Hudson 
River is 1.25 miles wide at Peekskill Bay.  The bedrock that Peekskill sits atop is made up of 
three essential rock formations, granite, which is igneous, meaning it was formed from the 
solidification of lava or magma, and gneiss and schist, both of which are metamorphic, meaning 
they were formed over time by a combination of heat and pressure.  The surface rock of 
Peekskill is made of till deposited from continental glaciers that existed roughly 150,000 years 
ago.  This till is made up of a variety of different soils and primarily consists of silt, clay, gravel 
and sand.24  From roughly 0 to 8 inches below the surface, the soil is considered loam, which is 
a roughly equal composition of sand, silt and clay and has an infiltration rate that can range 
from 0.4-0.8 inches per hour depending on the exact balance of soils.  From 8 to 60 inches 
below the surface the soil is primarily sandy loam, which is mostly composed of sand and has 
less of other till soils, and has an average infiltration rate of 1.77 inches per hour.25,26  The depth 
to the water table is more than 80 inches below the surface and the available water capacity 
ranges from 3.2 to 7.5 inches, giving Peekskill a low to moderate water capacity.  The 
topography of the watershed is characteristically hilly with a minimum elevation of 100 feet 
above sea level on the Western border and a maximum elevation of 1000 feet above sea level 
on the Eastern border, which gives the watershed a general downwards slope towards the 
Hudson River.27  The watershed’s “ridge and valley” formation is partially due the underlying 
composition of the granite, schist and gneiss plates and partially due to geological scouring and 
erosion caused by the southward movement of continental glaciers mentioned above.28   
 

                                                           
23

  "United States Census Bureau." Peekskill (city) QuickFacts from the US Census Bureau. U.S. Census Bureau, 2013. 
Web. 06 July 2015. 

24
  "Soil Survey of Putnam and Westchester Counties, New York."Nrcs.usda.gov. United States Department of 

Agriculture: Soil Conservation Service, Sept. 1994. Web. 4 June 2015. 
25

   Massman, Joel W., and Carolyn Butchart. "Infiltration Characteristics, Performance, and Design of 
Stormwater Facilities." Depts.washington.edu. Department of Civil and Environmental Engineering, May 2001. 
Web. 4 June 2015. 

26
  "Custom Soil Resource Report for Westchester County, New York." Soil_report.pdf. United States 

 Department of Agriculture & Natural Resources Conservation Center, 2009. Web. 8 June 2015. 
27

  "Peekskill, NY." Topoquest. Ryan Nyemi, n.d. Web. 01 June 2015. 
28

  "Peekskill, NY." Topoquest. Ryan Nyemi, n.d. Web. 01 June 2015. U.S. Dept. of Agriculture, op.cit. 
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 Figure 5:  Map of the City of Peekskill’s Watersheds – full view.  (Credit:  John Drake of the Peekskill 
Conservation Advisory Committee) 
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Figure 6:  Map of the City of Peekskill’s Watersheds — close up.  (Credit: John Drake of the Peekskill CAC) 
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WATERSHED RESOURCES 

The Peekskill watershed is highly urbanized:  the vast majority of land is made up of residential 
zones, followed by areas dedicated to commercial, retail and manufacturing industries while 
only about 20% of Peekskill is dedicated to grasslands, wetlands and the city’s seven different 
parks: the Depew, Pugsley, Thompson, Franklin, Monument, Charles Point and Fort Hill parks .29  
Currently there are two farms left within Peekskill:  the Corlese Farm and the Borbely Farm, and 
neither are considered legally protected areas of environmental importance.30  Drinking water 
for the City of Peekskill comes from Peekskill Hollow Creek, whose watershed is located mostly 
outside of Peekskill’s city limits.  Peekskill Hollow Creek provides about 90% of Peekskill’s 
drinking water through 54 miles of 14-16” water pipe and also supplies the water for the 
Gregory Pond and two other small, unnamed ponds.  The remaining 10% of Peekskill’s drinking 
water comes partially from independently owned wells.  

The first drinking water treatment plant in Peekskill was built around 1901, and it utilized a slow 
sand filtration process with chlorine gas disinfection.  Stone and terracotta-roofed structures 
housed the different operations and offices of the plant workers.  This plant operated well, but 
its biggest daily drawback was the labor-intensive manpower required to clean the slow sand 
filtration pits.  Workers had to proceed down stairwells into the sand filter pits beneath the 
manhole covers, and then using gravel rakes, workers cleared out the mud balls which 
accumulated with regularity and in great numbers.  Waste was then hauled up and out from 
the pits, and this very intensive operation was a plant requirement until 2006, when the new 
water treatment plant replaced it.  The volume capability of the old plant was close to the new 
one, able to handle up to 8 million gallons per day, but typically running at 5 million gpd. 
 

Wastewater Treatment:   Wastewater generated within the City of Peekskill enters a collection 
system and is conveyed to a centralized wastewater treatment plant, located along Annsville 
Creek in the northwest corner of the City.  The plant is a county-owned facility located on 
Hallenbeck Road in Peekskill, and releases its purified water into the Hudson River at a rate of 
10 millions of gallons per day (mg).  The effluent water is classified as SB, a classification 
describing its designated uses for marine fish, shellfish and wildlife habitat, shellfish harvesting, 
recreation, and industrial and other legitimate uses including navigation.31   In 1997, residents 
of Peekskill formed the Citizens for Equal Environmental Protection (CEEP), who played an 
important role in preventing the diversion of Yorktown’s sewage to the Peekskill Sewage 
Treatment Plant (STP) based on Environmental Justice concerns.  However, more recently new 
smaller diversions have been proposed for projects in Somers and other municipalities in the 
Croton Watershed – in part because of protective regulations the NYC Department of 
Environmental Protection (DEP) has in a Memorandum of Understanding (MOU), also called a 
Memorandum of Agreement or (MOA), with municipalities in the Croton Watershed, which is 
an important reservoir for NYC’s water supply.  Since 1997 advanced tertiary treatment has 

                                                           
29

  "Westchester County Municipal Tax Parcel Viewer: Peekskill." Westchester County Municipal Tax Parcel Viewer. 

Peekskill Planning and Development Department, 2014. Web. 04 June 2015. 
30

  Peekskill Environmental Justice Council, Hudson River Sloop Clearwater, Inc., and Citizens for Equal Protection 

(CEEP). "Community-Based Environmental Justice Inventory for the City of Peekskill." (2010): n. pag. Dec. 2010. 
Web. 6 July 2015 

31
   www.clearwater.org/wp-content/uploads/2011/03/CBEJI_FINAL-_DRAFT-1-30-11-for-printing.pdf  

http://www.clearwater.org/wp-content/uploads/2011/03/CBEJI_FINAL-_DRAFT-1-30-11-for-printing.pdf
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been required of wastewater facilities within this critical watershed.  In spring 1998, the ten 
Westchester County Croton Watershed Communities (Bedford, Cortlandt, Lewisboro, Mt. Kisco, 
New Castle, North Castle, North Salem, Pound Ridge, Somers and Yorktown) passed municipal 
resolutions to cooperate with Westchester County in the development of a Croton Watershed 
Water Quality Protection Plan (the Croton Plan).32 

Within the Peekskill Watershed, stormwater flows into three major water channels: the 
Annsville Creek, the Dickey Brook and the MacGregory Brook (Figure 1.)  These creeks run 
through five ponds, one wetland, one bay area and one lake and because Peekskill’s highest 
elevation is on the western border and the watershed gradually slopes downward toward the 
east, all three of the channels flow ultimately flow outward into the Hudson, making the river 
also a relevant and affected part of the watershed.33, 34 

Annsville Creek is located at the North Western Border and feeds into the Griffin Pond and the 
Peekskill Bay.  Despite being the widest of the three waterways, the Annsville creek has a 
particularly shallow depth, and due to the routing of the railway track along the connection 
between Annsville and the Peekskill Bay the depth of water along the Riverfront Green is now 
only about 3-4 feet.  Steve Stanne, Estuary Education Coordinator for the Hudson River Estuary 
Program, has indicated that historically this depth was much greater.35  Little research has been 
done on the Annsville’s water quality; however, given the fact that along the Creek’s borders 
are both a sewage disposal facility and the Roa Hook oil receiving pier, it may be reasonable to 
consider the creek to be at high risk for water contamination.36 

Dickey Brook forms the southern border of the City of Peekskill and the Town of Cortlandt.  A 
major tributary to the Dickey Brook discharges from Lake Mitchell in Depew Park and meets the 
Dickey Brook at Lounsbury Pond, and provides water to  Peterson’s Pond, one small unnamed 
pond, as well as Peekskill’s only NYS-regulated wetland, which is located at the mouth of the 
brook where it discharges to the Hudson River.  The Dickey Brook’s channel flows through the 
grassy area of the Blue Mountain Reservation, before running through a small stretch of 
urbanized land at the riverfront, passing through the wetland and emptying into the Hudson 
between the Charles Point Recreation Area and the Indian Point Nuclear Facility.  The Dickey 
Brook is a Class C Stream suitable for recreation contact and not drinking, and measures 1.2 
miles from mouth to headwaters. 

The MacGregory Brook, a Class C stream suitable for fish propagation and non-contact activity, 
is the largest of the three watercourses in terms of combined distance and depth and provides 
the water for the Penelope Pond.  The channel runs straight through the center of the City of 
Peekskill and into the river, which means that the MacGregory brook flows right through the 
most urbanized area in Peekskill and is at high risk both for overflow and for gathering surface 
contaminants from stormwater runoff.  Currently much of the MacGregory Brook has 
experienced high levels of erosion close by to the waterfront and one section of the brook has 

                                                           
32

 http://www.clearwater.org/wp-content/uploads/2011/03/CBEJI_FINAL-_DRAFT-1-30-11-for-printing.pdf 
33

  "Natural Resource Inventory." Giswww.westchestergov.com. City of Peekskill, n.d. Web. 17 June 2015. 
34

  "Environmental Resource Mapper." Environmental Resource Mapper: Peekskill. New York State Department of 

Environmental Conservation, n.d. Web. 17 June 2015. 
35

 Email from: Dr. Helen Pashley, August 8, 2015. 
36

   Griffes, Peter L. "Chapter 12." Atlantic Boating Almanacs: Cape Cod, MA to Sandy Hook. N.p.: ProStar 

Publications, 2004. 390-92. Print. & Topoquest, op, cit. 
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even been taken completely underground in order to allow urbanization to proceed.  The 
Peekskill waterfront plan has proposed stabilizing the brook by restoring its rocky shoreline in 
places and adding geotextile soil layers to encourage the growth of trees and shrubs.   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 

FIGURE 7:  Topographical map of Peekskill Watershed depicting Annsville Creek, (labeled at top left) Dickey Brook 
(labeled at bottom left) and the McGregory Brook (labelled at top right)

37
 

Furthermore, recently Mayor Frank Catalina announced a plan to daylight parts of the brook 
that have been pushed underground by urbanization, although no information has been 
provided yet as to how this daylighting will take place.  Currently, floods in Peekskill number 
between five and twelve a year, and every three to five years the MacGregory Brook 
experiences serious floods at the Water Street and Central Avenue area during large rain 
events, as a result of stormwater conveyance pipe surcharge.  While the results have never 
been severe enough to require large scale evacuations, in the past the flooding has damaged 
the rear access bridge, rendered localized parking areas unusable and cut off access to the 
Peekskill EMS headquarters.38, 39, 40  During Superstorm Sandy in 2012 the brooks and streams 

                                                           
37

  Topoquest, op, cit. 
38

   Office of Emergency Management.  “City of Peekskill Hazard Mitigation Plan for Property and Infrastructure.”  
www.cityofpeekskill.com/sites/peekskillny/files/file/file/peekskill_hazard_mitigation_plan.pdf 

http://www.cityofpeekskill.com/sites/peekskillny/files/file/file/peekskill_hazard_mitigation_plan.pdf
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of Peekskill experienced storm surges as high as 9-11 feet in places, closing down essentially all 
of the city businesses.41 

 

CLIMATE AND PRECIPITATION 

Climate is the synthesis of long-term weather patterns in a given geography.  Temperature, 
wind, humidity, precipitation and climatic factors shape land and water resources’ uses, as well 
as our lives.  Climate is distinguished from weather based on the measure of time.  Weather 
refers to the day-to-day state of the atmosphere in a region, while climate is the nature in 
which the atmosphere behaves over relatively long periods of time.42 

 

FIGURE 8:  Climatic Regions of North America (Microsoft Encarta) 

 

The National Climatic Data Center delineates New York into 10 climate categories, shown below 
in Figure 9.   Furthermore, within New York State, Westchester County is located at the south-
east-most portion of Region #5, the Hudson Valley.  These climate regions are used for 

                                                                                                                                                                                           
39

   "Environmental Resource Mapper." Environmental Resource Mapper: Peekskill. New York State Department of 
Environmental Conservation, n.d. Web. 17 June 2015. & Topoquest, op, cit. & Westchester GIS, op, cit. 

40
    “McGregory’s Brook, Which has Caused Much Damage in Recent Years, Now Runs Through Pressure-Tight   

      Concrete Culvert.”  www.johngtesta.com/pdf%20files/McGregory_Brook_release_11_23_05.pdf  
41

   Cusano, Art. "Peekskill Making Quick Recovery After Sandy."Peekskill.dailyvoice.com. The Daily Voice, 30 Oct. 
2012. Web. 6 July 2015. 

42
  www.co.dutchess.ny.us/CountyGov/Departments/Planning/nrichaptwo.pdf 

http://www.johngtesta.com/pdf%20files/McGregory_Brook_release_11_23_05.pdf
http://www.co.dutchess.ny.us/CountyGov/Departments/Planning/nrichaptwo.pdf
http://www.co.dutchess.ny.us/CountyGov/Departments/Planning/nrichaptwo.pdf
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estimating energy use, monitoring droughts, analyzing local weather availability, and assessing 
long-term climate change. 

The climate of Region #5, shown above in Figure 2, is humid continental, and is characterized by 
strong seasonal contrasts and highly variable weather.  Major storm systems, which move 
through the continental U.S. and/or up the Atlantic coastline, have a significant impact on 
weather patterns. 

 

FIGURE 9:  Climatic Divisions of New York State (NOAA) 
 

 

PRECIPITATION 

Precipitation is the process where vapor condenses in the atmosphere to form water droplets 
that fall to the Earth as rain, snow, sleet, or hail.43   Mean annual precipitation in Westchester 
County ranks third in New York State, with 49.62 inches per annum; this is greater than both 
the State and Country averages of 42.87 and 38.67 inches respectfully.  Additionally, one or 
more short periods of no rainfall occur during most summers.44 

30-year average monthly precipitation data derived from the National Climate Data Center is 
shown in Figure 3 below, which depicts greater precipitation on a month-per-month basis than 

                                                           
43

  http://w1.weather.gov/glossary/index.php?letter=p 
44

  http://www.usa.com/westchester-county-ny-weather.htm 

http://w1.weather.gov/glossary/index.php?letter=p
http://w1.weather.gov/glossary/index.php?letter=p
http://www.usa.com/westchester-county-ny-weather.htm
http://www.usa.com/westchester-county-ny-weather.htm
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that of both the State and Country, as well as illustrates minimum and maximum precipitation 
in both February and July respectively. 

 

FIGURE 10:  Average Precipitation Data Westchester County (www.usa.com) 
 

Both snowfall and snow melt play an important role in the County’s overall hydrology and 
water quality, as snow melts increase volume and flow rates of the streams in which they 
discharge, as well as typically carry sediment and road salts – both detrimental to freshwater 
habitats.  Figure 11 below illustrates the National Climate Data Center’s 30-year average 
snowfall on a monthly basis.  As shown in the figure, Westchester County receives less snow 
than the State, within only a portion of the calendar year. 
 

 

FIGURE 11:  Average Snowfall Data Westchester County (www.usa.com) 
 

TEMPERATURE 

Temperature is a measure of the internal energy that a substance contains.45  The mean annual 
temperature in Westchester County ranks sixth in New York State with 51.9oF, as compared to 
48.2oF and 54.5oF for the State and U.S. respectively.46   30-year average monthly temperature 
data derived from the National Climate Data Center is shown in Figure 5 below, which 

                                                           
45

  http://w1.weather.gov/glossary/index.php?word=temperature 
46

  http://www.usa.com/westchester-county-ny-weather.htm 

http://www.usa.com/
http://www.usa.com/
http://w1.weather.gov/glossary/index.php?word=temperature
http://w1.weather.gov/glossary/index.php?word=temperature
http://www.usa.com/westchester-county-ny-weather.htm
http://www.usa.com/westchester-county-ny-weather.htm
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illustrates a wide range between average minimum and maximum temperatures, with average 
State and U.S. values in-between.  
 

 

FIGURE 12:  Average Temperature Data Westchester County (www.usa.com) 

 

CLIMATE CHANGE 

Climate change is defined as any significant change in measures of climate (such as 
temperature, precipitation, or wind) lasting for an extended period of time (decades or longer).  
The global climate can change due to natural factors (changes in the sun’s intensity), natural 
processes within the climate system, or anthropogenic (human activities, such as burning fossil 
fuels).47  Until the advent of the industrial revolution, global climate change was mainly caused 
by natural factors.  However, the International Panel on Climate Change (IPCC), an international 
body of scientists working through the United Nations, has concluded that the climate change is 
a function of anthropogenic activity, and is occurring much more rapidly than ever before.  
They concluded the change is likely caused by the increase in atmospheric greenhouse gases 
emitted by human activity.48 

Since 1970 the global annual average temperature has increased nearly 1 degree and annual 
average temperatures in the United States have increased by 1.8 degrees.  More specifically, 
annual average temperatures in New York State and the Hudson Valley have increased 2 
degrees and winters in New York State are almost 5 degrees warmer than they were in the 
1970’s.49 

Recently, the globally averaged temperature over land and ocean surfaces for 2014 was the 
highest among all years since record keeping began in 1880. Additionally, the December 
combined global land and ocean average surface temperature was also the highest on record.50 

                                                           
47  www.epa.gov/climatechange/glossary.html 
48

   IPCC Climate Change 2007: Impacts, Adaptation and Vulnerability 
49

   www.clearwater.org/wp-content/uploads/2009/09/Section-3.2-Climate-Change-and-Precip-12.30.pdf 
50

   www.ncdc.noaa.gov/sotc/summary-info/global/201412 

http://www.usa.com/
http://www.epa.gov/climatechange/glossary.html
http://www.epa.gov/climatechange/glossary.html
http://www.ncdc.noaa.gov/sotc/summary-info/global/201412
http://www.ncdc.noaa.gov/sotc/summary-info/global/201412
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FIGURE 13:  Global Temperature Time-Series Data (NOAA) 

 

On a local level, warmer winters, hotter summers and more extreme heat have been observed 
and these trends are predicted to continue. Scientists also predict that the most intense rainfall 
events will become even more intense, as per the EPA: Precipitation is expected to increase in 
higher latitudes and decrease in areas closer to the Equator. The northern United States will 
become wetter while the South, particularly the Southwest, will become drier.51  With warmer 
air temperatures, Westchester is likely to experience more winter precipitation in the form of 
rain rather than snow. The snow that does fall is likely to be wetter and heavier than average. 
Snow pack is also melting earlier in the year. When combined with changes in precipitation 
patterns this will lead to seasonally early and more-intense higher river flows.52

 

From a National perspective, on average, the world is already getting more precipitation now 
than it did 100 years ago:  6 percent more in the United States and nearly 2 percent more 
worldwide.  The effects vary by region, though. For example, states in the Northeast are getting 
more precipitation than they used to get, but Hawaii is getting less.53  The image below 
illustrates rate of precipitation change from 1901 to 2012. 

 

                                                           
51  www.epa.gov/climatestudents/impacts/signs/precip-patterns.html 
52

   www.clearwater.org/wp-content/uploads/2009/09/Section-3.2-Climate-Change-and-Precip-12.30.pdf 
53

   www.epa.gov/climatestudents/impacts/signs/precip-patterns.html 

http://www.epa.gov/climatestudents/impacts/signs/precip-patterns.html
http://www.epa.gov/climatestudents/impacts/signs/precip-patterns.html
http://www.clearwater.org/wp-content/uploads/2009/09/Section-3.2-Climate-Change-and-Precip-12.30.pdf
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http://www.epa.gov/climatestudents/impacts/signs/precip-patterns.html
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FIGURE 14:  Rate of Change in Precipitation in United States, 1901-2012 (EPA) 
 

In a 2013 climate study by the New York City Panel on Climate Change (NPCC), scientists 
determined the frequency of annual occurrences of heavy precipitation for the metropolitan 
New York area, defined as rainfall at or above 1, 2, and 4 inches in a 24-hour period, also have 
been increasing.  Furthermore, the recent United States National Climate Assessment shows 
the frequency of the 20-year daily storm, which typically produces between 4 and 6.5 inches of 
rain, is expected to increase 300% to 400% by the end of the Century.  This means that storms 
that are currently expected to occur every 20 years will occur every 5 to 7 years. Such an 
increase in extreme rainfall events would have significant consequences for New York, and the 
City of Peekskill.54 

 

 

 

                                                           
54

    http://ag.ny.gov/pdfs/Extreme_Precipitation_Report%209%202%2014.pdf  
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SEA LEVEL RISE 

The effects of global warming have increased and will continue to contribute significantly to sea 
level rise. Sea level has risen fifteen inches over the last 150 years in New York Harbor and 4-6 
inches since 1960.55  Effects of sea level rise are only compounded by potential increases in 
extreme precipitation and storms associated with climate change.  Findings from the Columbia 
Center for Climate Systems research indicate that the coastal areas of the Lower Hudson Valley 
and Long Island could experience rises of 2-5 inches by 2020 and 12-23 inches by the end of the 
century. With rapid ice melt from glaciers and ice sheets, the rise could be as high as 5 – 10 
inches by 2020 and 55 inches by the end of the century.56

 

Per Scenic Hudson’s Sea Level Rise mapping software57, mapping 54 inches of sea level rise on 
the City of Peekskill shows that over 37 acres of land, including 20 households and 54 family 
members, will be permanently inundated.  Coastal flooding will consume an additional 40.35 
acres of land including 40 households and 104 family members.  Flooded areas are illustrated 
with orange color in the map below. 

 

 
 

FIGURE 15: City of Peekskill Flood Map (Courtesy:  Scenic Hudson). 

 

 
IMPACTS TO RESOURCES AND COMMUNITY 
 

As a function of the impacts related to increased flooding, enhanced storm surges, rising water 
tables, and saltwater intrusion, potentially devastating impacts to both Westchester County 
and City of Peekskill natural resources and communities may include: 

                                                           
55   www.clearwater.org/wp-content/uploads/2009/09/Section-3.2-Climate-Change-and-Precip-12.30.pdf 
56

    www.riverkeeper.org/news-events/news/policy-news-news-events/sea-level-rise/ 
57

    www.scenichudson.org/slr/mapper 
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● Loss of natural resources and ecosystems such as wetlands, current riparian areas, and 
beaches. These resources provide cost-free and critical ecosystem benefits such as flood 
protection, water filtration, species habitat and natural beauty and recreational 
destinations. 

 

● Increased flooding and permanent inundation in coastal areas, along with increased 
property damage and forced population migration. 

 

● Hidden impacts to utilities and infrastructure (due to flooding, corrosion, increased 
waterborne pollution, increased loading of wastewater systems and in some cases, 
drinking water sources). 

 

BIODIVERSITY 
 

The term “biodiversity” is used to describe all the components of nature that are needed to 
sustain life.  While people often associate the term biodiversity with threatened and 
endangered species, it actually encompasses much more.  Biodiversity refers to all living things, 
both rare and common, the complex relationships between them, as well as their relationship 
to the environment.  Biodiversity includes genetic variety, species diversity, and variability in 
natural communities, ecosystems, and landscapes.  All of these parts and processes comprise 
the web of life that contributes to healthy ecosystems. For example, soil organisms convert 
leaves, twigs, and other organic litter into humus, and affect the infiltration and distribution of 
water in the soil.58   This section will focus on the urban aquatic diversity associated with the 
City of Peekskill’s surface water resources and the Hudson River. 
 

URBAN BIODIVERSITY 

What about urban biodiversity?  Why is biodiversity important to the people living in the City of 
Peekskill?  The association of biodiversity and urban ecosystems has usually concerned the 
impact of urbanization on biodiversity.  However, biodiversity concepts can easily be applied to 
the urban ecosystem itself.  As more and more people live in cities, restoration, preservation 
and enhancement of biodiversity in urban areas become important.  Concepts related to 
biodiversity management such as scale, hierarchy, species identity, species values, 
fragmentation, and global approaches can be used to manage urban biodiversity.  Application 
of these concepts in such artificial ecosystems may yield important insights for the 
management of natural ecosystems.  Birds are highly visible and quite sensitive to changes in 
habitat structure and composition.  Bird species richness in urban ecosystems is influenced 
both by local and landscape characteristics and a multi-scale approach is essential to its proper 
management.  People–wildlife conflicts are an integral component of wildlife management in 
urban ecosystems and must be addressed.  Enhancement of biodiversity in urban ecosystems 
can have a positive impact on the quality of life and education of urban dwellers and thus 
facilitate the preservation of biodiversity in natural ecosystems.59 

Healthy, natural ecosystems are in essence a “green infrastructure,” supplying services that 
support life as we know it, through purification of drinking water, control of floodwaters, 

                                                           
58  www.clearwater.org/wp-content/uploads/2009/09/Section-3.3-Biodiversity-12.30.pdf 
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   www.sciencedirect.com/science/article/pii/S0169204600000372 
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replenishment of aquifers, pollination of crops, creation of fertile soil, control of insect pests, 
and adaptation to a changing climate.  They also provide opportunities for outdoor recreation, 
as well as environmental education and research.  All of these services and benefits to the 
community cost less than the artificial or built alternatives, contribute to local economies, and 
are widely recognized as important assets by a variety of stakeholders. 
 

PEEKSKILL’S WATERSHED BIODIVERSITY 

The tidal flats of the greater Annsville Creek area have significant quantities of submerged 
aquatic vegetation; among these are wild celery, pondweed species, and Eurasian water milfoil.  
They are also important resting and feeding areas for several species of wading birds (such as 
the Great Blue Heron, Great Egret, Green Heron, and the Black-crowned Night Heron); 
migrating waterfowl (such as the Mallard, Black Duck and Canada Goose); and several species 
of migratory shorebirds (such as sandpipers and killdeer).60

 

In 1974, the “Hudson River and Peekskill Bay: Past and Present Environment” report revealed 
that Peekskill was an excellent area for biological activity, particularly the Peekskill Bay.  The 
report noted Peekskill’s region of the Hudson to be located in within a salt front where many 
nutrients are known to collect, along with dissolved oxygen and temperature levels that are 
attractive to fish.  Other ecological attributes of the region include: a pH range suitable for a 
wide range of organisms; silt-clay bottom within the Bay, with a sandy bottom along the 
shoreline; attached plants, large stones and riprap along the shoreline offering habitat and 
stabilization; and both shallow and deep bottoms with both low and high currents respectively. 

An abundance of aquatic life has been catalogued in the Peekskill region of the Hudson River. 
There are at least 70 species of phytoplankton, 14 species of attached plants, 133 species of 
invertebrates (lower animals including mussels and zooplankton protozoa and shrimp), and 46 
species of fish.  According to the 1974 study, there are 10 important fish species in the Peekskill 
region of the Hudson River; 61  as listed below.  All of these except striped bass, which are 
voracious predators, are in still decline, despite more than 40 years of efforts to ensure their 
protection (See Appendix 3).  

● Shortnose Sturgeon  (protected species)  –  The shortnose sturgeon is the smallest of 
New York's sturgeons, rarely exceeding 3.5 feet in length and 14 pounds in weight.  The 
shortnose sturgeon's life history is complex. Much of its spawning behavior and early life 
stages are still not fully understood. The shortnose sturgeon is anadramous, migrating 
from saltwater to spawn in freshwater. In the Hudson River, it spawns from April-May.  
Adult sturgeon migrate upriver from their mid-Hudson overwintering areas to 
freshwater spawning sites north of Coxsackie.   
 

 

                                                           
60

  http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf 
61
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● Atlantic Sturgeon (protected species) – The now endangered Atlantic Sturgeon was once 
a major component of the Hudson River commercial fishery. However, declining 
population indices resulted in closure of the sport and commercial fishery in 1997.  
Some data suggests that in high-flow "wet springs," Atlantic sturgeon may spawn in the 
vicinity of Peekskill Bay at the very least.  Peekskill Bay is recognized as a major conduit 
for the Atlantic Sturgeon springtime spawning run to upriver freshwaters areas. 

  

Atlantic Sturgeon.  Source: www.dec.ny.gov/animals/52928.html  
 

● Striped Bass -- The Striped Bass spawns as far north as Greene and Columbia Counties 
and is the most important sport fish of the river. Adult Striped Bass swim upstream from 
the lower Hudson and Mid-Atlantic and deposit eggs in the swift moving currents of the 
center channel in slightly brackish or fresh water and then return to the sea. In late 
summer and fall, through most of October, Peekskill Bay provides a conduit for young-
of-the-year striped bass heading down river to higher salinity. The Atomic Energy 
Commission, in its Environmental Impact Statement on the Indian Point Nuclear Energy 
Plant estimates that eighty-five percent of the young fish feed in Haverstraw Bay and 
the Tappan Zee, while fifteen percent feed from Peekskill Bay north. 

 

 
 
 
 
 
 
 
 
 
 

Striped Bass.  Source: www.dec.ny.gov/animals/52661.html 
 

● American Shad – The Peekskill Bay is a major conduit for the springtime American shad 
spawning run to upriver freshwater areas. The shad spawn up to the Troy Dam, young -
of-the-year American shad feed throughout the entire reach of tide water, including 
Peekskill bay in late summer. 

 

 
 
 
 
 
 
 
 

 

American Shad.  Source: www.dec.ny.gov/animals/52930.html  

http://www.dec.ny.gov/animals/52928.html
http://www.dec.ny.gov/animals/52661.html
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● Bay Anchovy - The Bay Anchovy spawns downstream and 
then moves upstream to a nursery area in Haverstraw 
Bay. The bay anchovy is a common summer resident of 
the Peekskill Bay, particularly in "dry" low-flow summers 
with elevated salinity.          Bay Anchovy 

 

● Atlantic Tomcod - Adult Atlantic tomcod are relatively common in Peekskill Bay from 
late November through March. Atlantic tomcod are anadromous, migrating from the 
sea to spawn. Peekskill Bay is a conduit for their late-fall and winter spawning run to 
upriver freshwater areas. Young-of-the-year and juvenile Atlantic tomcod are present in 
Peekskill Bay throughout the year.  

 

 

 

 

 

 

 Atlantic Tomcod 

● Hogchoker - The hogchoker is found throughout the entire estuary 
from the New York Bight to the federal dam of Troy. They are a 
common resident species, particularly from March through 
November, of the Peekskill Bay.                                                                              Hogchoker 
 

● White Perch - The White Perch is a permanent resident of the Hudson River. The fish has 
little commercial value, but is caught as a sports fish. White Perch could be consumed if 
the PCBs are removed from the Hudson River and when the species become PCB free. It 
prefers bottom and shoal waters and is very common in Peekskill Bay. 

 

  
  
  
  
  
 

 
White Perch.  Source: www.dec.ny.gov/animals/52654.html  

 

● Alewife - The Alewife is anadromous and a springtime spawner.  In late March and early 
April, adult alewives migrate upriver from the sea, through Peekskill Bay, enter Annsville 
Creek and ascend Annsville, Peekskill Hollow and Sprout brooks to spawn. All three 
brooks have, to varying degrees, a spawning population. The Annsville Creek Complex 
appears to host a significant annual spawning effort by these river herring. All adults 
have left by early June. In late summer and fall, through most of October, Peekskill Bay 
provides a conduit for young-of-the-year alewives heading to the sea. 
 

http://www.dec.ny.gov/animals/52654.html
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Alewife.  Source: www.dec.ny.gov/animals/52933.html  

 

● Blueback Herring - The Blueback Herring is anadromous and a springtime spawner. In 
April, adult blueback herring migrate upriver from the sea, through Peekskill Bay, to 
upriver freshwater tributaries and the Mohawk River to spawn. There is little if any 
evidence that blueback herring enter Annsville Creek except as accidentals. There is no 
evidence of spawning in Annsville Creek. In late summer and fall, through all of October 
to early November, Peekskill Bay provides a conduit for young-of-the-year blueback 
herring to the sea. 

 
Blueback Herring.  Source: www.dec.ny.gov/animals/52912.html  

 

There are also three common invertebrates in the Peekskill Region; namely: 

● Blue Crab - The Blue Crab (for unknown reasons) varies in abundance from year to year, 
and has been very common in Peekskill Bay. 

● Barnacles – Barnacles that attach to any hard surface are fairly common. 
● Polycheate Worms - Polycheate Worms are commonly found in the silt-clay substrate of 

the Peekskill Bay. 
 
Fish in Decline:  Despite 40 years of efforts to protect them, ten of the thirteen signature 
Hudson River fish remain in decline due to loss of habitat and spawning grounds, overfishing 
and ocean bycatch, low dissolved oxygen from sewage plant discharges and impingement, 
entrapment and thermal pollution from power plants, as shown in Appendix 3. 
 

PCB Contamination:  Polychlorinated biphenyls (PCBs), which were used as an insulating oil in 
electrical equipment, were discharged into the Hudson River from 1947 to 1977 from two 
General Electric (GE) plants in the upper Hudson.  PCBs cause neurological damage, endocrine 
disruption, including reproductive disorders, and are a probable human carcinogen.   In 2001, 
former Governor George Pataki, a Peekskill native, played a very significant role in advocating 
for the Environmental Protection Agency (EPA) to require GE to clean up the 40-miles of PCB-
contaminated sediment located in ‘hotspots’ from Ft. Edward to Albany.  The cleanup is now 
well underway, although area environmental groups –  including Clearwater, Scenic Hudson, 
Riverkeeper and NRDC –  are urging GE to create a mutually-beneficial, voluntary settlement 
agreement with the NYS Canal Corporation and the federal Natural Resource Damage Trustees 
to conduct a more comprehensive cleanup, including restoring the navigational channel of the 
Champlain Canal and dredging an addition 136 acres of PCB-contaminated sediment. 

NYS Department of Health Fish Consumption Advisories:  The New York State Department of 
Health (DOH) issues health advisories warning against eating sportfish and wildlife taken in New 

http://www.dec.ny.gov/animals/52933.html
http://www.dec.ny.gov/animals/52912.html
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York State because some of these foods contain potentially harmful levels of chemical 
contaminants, including PCBs, dioxin, mercury and other heavy metals.  The health advisories, 
developed and updated annually, include:  
  (1)  general advice on sportfish taken from waters in New York State;  

(2)  advice on sportfish from specific waterbodies; and  
(3)  advice on wildlife.  

 

Details for the Hudson Valley can be found at www.health.ny.gov/publications/6545.pdf.   The 
Lower Hudson page of the fish advisory is attached as Appendix 2.   

 

Other Wildlife:  Historically, there has been 
also been a presence of wintering Bald Eagles 
in the Peekskill Bay from Fleischmann Pier to 
Roa Hook (river miles 43-44). In the case of a 
hard winter freeze; eagles will perch on the 
ice barely a hundred yards offshore. 
Wintering Bald Eagles use Peekskill Bay as a 
foraging and feeding ground. As a federally 
protected species, their presence must be 
considered in terms of their alert distance of 
250 meters, their flight distance of 125 
meters, and any onshore activities.62

                                    Bald Eagle.  Source:  www.dec.ny.gov/animals/63144.html  
 

Harbor seals are marine mammals, and while unpredictable in their presence, are nevertheless 
occasional visitors to Peekskill Bay and possibly Annsville Creek.  A recent occurrence was of an 
adult harbor seal hauled out on an ice flow in Peekskill Bay in February 2001 among six Bald 
Eagles. At the very least, Peekskill Bay provides a conduit for these federally protected marine 
mammals in their travels from the Atlantic and the lower brackish reach of the Hudson to 
upriver freshwater areas.63

 
 

 

 
 
 
 
 
 
 
 
 

 

Harbor Seal.  Source: www.dec.ny.gov/animals/60840.html 

 

                                                           
62  http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf 
63

  http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf 

http://www.health.ny.gov/publications/6545.pdf
http://www.dec.ny.gov/animals/63144.html
http://www.dec.ny.gov/animals/60840.html
http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf
http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf
http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf
http://docs.dos.ny.gov/communitieswaterfronts/LWRP/Peekskil_Cl/Original/City%20of%20Peekskill.pdf
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Beavers are occasionally spotted in Annsville Creek and Sprout Brook Creek and during the 
Winter of 2015, a pair of bufflehead ducks was spotted as well.64 
 

 

 
 

Beaver (left). Source:  www.wired.com/wp-content/uploads/2014/09/478px-American_Beaver.jpg 
Bufflehead Duck (right).  Source: https://upload.wikimedia.org/wikipedia/commons/0/0f/Bucephala-albeola-
007.jpg  

 
 

Rapid Stream Assessment Training:  On June 7 and June 28, 2014 a partial and full Rapid 
Stream Assessment Training (per EPA’s RSAT method) were respectively conducted on the 
Dickey Brook.  During the course of both assessments, several vegetative and other aquatic 
species were identified.  Vegetative species noted were ferns, skunk cabbage, jewelweed, 
raspberry, and Solomon’s seal.  Other aquatic species noted were small and large crayfish, small 
fish/minnows, green and leopard frogs, stoneflies, caddisflies, beetles, dragonflies, and 
miscellaneous fly larvae.  The Dickey Brook also has plentiful tree shade tree canopy shade.  The 
full RSAT report is located in Appendix 1 of this document.   

Invasive Species:  In addition to the Rapid Stream Assessments, Samantha Epstein, 
Clearwater's Invasive Species Program Coordinator, led Aquatic Invasive Species (AIS) Trainings 
on July 26 and August 2 at the Dickey Brook in Peekskill.  At each training, volunteers were 
taught how AIS are introduced, common pathways of spread, management options, and spread 
prevention techniques, including clean boating practices (Clean-Drain-Dry).  Volunteers learned 
to identify 10 aquatic invasive species, including eight plants (hydrilla, didymo, waterwheel, 
fanwort, water chestnut, brittle naiad, curly-leaf pondweed, and Eurasian watermilfoil) and two 
animals (zebra mussel and Chinese mystery snail).   Some of these species are already 
widespread throughout the area, while others are approaching the area but have not yet been 
found.  Samantha brought live samples to show volunteers distinctive characteristics that help 
with identification, and also help differentiate them from their native lookalikes.  After learning 
to identify each of the species, volunteers were brought to a nearby pond and were given a 
chance to identify the invasive species that can be found there.  Upon surveying the area, it was 
determined that both Chinese mystery snail and water chestnut were present.  The Chinese 
mystery snail population was already well-established, while the water chestnut infestation 
looked relatively new.  There were an estimated 30-50 water chestnut plants, making 
management relatively simple.  The plants are beginning to grow annual seeds and should be 
removed before they drop in early-August.  Walking through the pond in waders to hand-

                                                           
64

  Dr. Helen Pashley, op, cit. 

http://www.wired.com/wp-content/uploads/2014/09/478px-American_Beaver.jpg
https://upload.wikimedia.org/wikipedia/commons/0/0f/Bucephala-albeola-007.jpg
https://upload.wikimedia.org/wikipedia/commons/0/0f/Bucephala-albeola-007.jpg


 

29 
 

Figure 16:  A watershed is an area of land that drains into a single 
body of water, such as the Hudson River.  

 

remove plants is not a viable option due to the pond's soft substrate, which can make it difficult 
to walk without sinking.  The pond is also covered in algae, which is easily spread through felt-
bottom waders.  The plants will likely need to be hand-pulled by boat.  

The Camp Smith Marsh and Annsville Creek Habitat are recognized by the NYS Heritage 
Program, the NYS Department of State, the NYS Department of Environmental Conservation, 
and the Nature Conservancy as an important collective tidal habitat.  This collective habitat 
consists of a small marsh area near a tributary stream at Camp Smith, and a medium to large 
shallows and creek area associated with Annsville Creek.  This habitat is important as a 
spawning and nursing area for marsh species, such as the banded killifish, mummichog, 
muskrat, white sucker, and the rare spongy arrowhead. 
 

WATER QUALITY 

The City of Peekskill, like all urban 
environments, has unique challenges 
with regards to the physical, chemical, 
and biological quality of surface 
waters.  Furthermore, Peekskill’s 
location on the Hudson River, and 
historical development as a port city, 
has only added to the complexity of 
the City’s water quality management. 

To understand a city’s water quality, 
one must understand a city’s 
watershed(s), and therefore, the 
interconnectedness of water features, 
in response to hydrologic processes.  
The study of urban hydrology begins 
with precipitation and runoff.  

Precipitation falling on a watershed in 
quantities exceeding soil or vegetation 
uptake becomes surface runoff, 
whereas water infiltrating the soil may eventually return to a stream and combine with surface 
runoff in forming the total drainage from the basin.  The network of overland flow courses and 
defined drainage channels comprises the watershed.65 

 “Water quality refers mostly to the chemical, physical, and biological characteristics of water.  
It is a measure of the condition of water relative to the requirements of one or more biotic 
species and/or to any human need or purpose.  It’s most frequently used by reference to set 
standards against which compliance can be assessed. The most common standards used to 
assess water quality relate to health of ecosystems, and safety of human contact.”66 

                                                           
65

  Warren Viessman, Gary Lewis, Introduction to Hydrology (New Jersey: Pearson Education, 2003), 215. 
66

  https://en.wikipedia.org/wiki/Water_quality 
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A major objective of this report was to investigate the City of Peekskill’s watershed features and 
boundaries at the macro-level, then along with community involvement, to more specifically 
collect water quality information from both the McGregor and Dickey Brooks.  This portion of 
the report provides a water resources context, with respect to the City of Peekskill, as well as 
summarizing the associated work accomplished, and challenges experienced along the way.  
 

 

Figure 17: Natural Resources Map Dickey Brook 

 
THE WATERSHEDS 

The City of Peekskill’s watersheds are defined by the surrounding high points and ridgelines, 
which “shed” rainfall in different directions toward the lakes, ponds, brooks, wetlands, 
marshes, and bay.  Additionally, some of this water percolates into the ground to supply water 
to the subsurface soils and aquifer.  These features are all clearly marked on the City of 
Peekskill’s Natural Resource Inventory GIS maps, located in Appendix 4 of this document.  The 
map also depicts buildings/development in proximity to the natural resources.  This is 
important, as development around surface water could lead to adverse impacts to water 
quality as a function of either direct/point discharge, or non-point stormwater discharge.  The 
image above, Figure 17, is a screen shot from one of the Natural Resources Maps, which 
illustrates the proximity of the Dickey Brook to urban development, as well as its direct 
connection to the Hudson River. 

 



 

31 
 

SURFACE WATER QUALITY 

The NYSDEC’s Water Quality Assessment Program has identified the top ten most prevalent 
causes/sources of water quality impact/impairment in the assessed waters of New York State 
as: (1) urban stormwater runoff; (2) aging/inadequate wastewater treatment infrastructure; (3) 
nutrient eutrophication; (4) atmospheric deposition of acid rain; (5) legacy pollutants in 
sediments and fish; (6) atmospheric deposition of mercury; (7) habitat/hydrologic modification; 
(8) nuisance aquatic weed growth and invasive species; (9) pathogen contamination of shellfish; 
and, (10) inadequate onsite wastewater treatment. The graph below illustrates the relative 
magnitude of each pollution source type, across the State of New York, as a percentage of all 
waters assessed in the NYS Waterbody Inventory and Priority Waterbodies List: 

 

Figure 18: NYS Pollutant Sources (NYSDEC): Impaired water is endangered by a pollutant;  
impacted water has already been harmed by a pollutant and is suffering as a result. 

According to Riverkeeper’s “How is the Water?” report, water quality at the Riverfront Green 
poses a risk to residents 25% of the time due to sewage contamination (unacceptable 4%, 
possible risk 21%). This analysis is based on Enterococcus levels, which are used as an indicator 
of sewage contamination, which can contain a host of pathogens, parasites, and viruses. 
Observational and anecdotal evidence suggests that residents are also using the waterfront and 
mouth of the MacGregory Brook for swimming, boating, kayaking, fishing, and other forms of 
contact recreation, potentially exposing residents to pathogens from sewage and other toxins 
from industrial and urban runoff.67  There are no surface waters within the City of Peekskill that 
are currently (2014 report) on the NYSDEC’s 303(d) list of impaired surface waters. 

 

PEEKSKILL STORMWATER RUNOFF AND MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) 
REPORT 

Surface waters in the City of Peekskill are most adversely impacted by urban stormwater runoff.  
The degradation caused by urban stormwater pollution affects a significant proportion of the 
nation's population. Changes in land use that increase either impervious or less-infiltrative land 
cover lead to flooding, erosion, habitat degradation, and water quality impairment.  Everyday 

                                                           
67

   www.clearwater.org/latest-news/clearwater-to-receive-epa-funding-for-peekskill-urban-watershed-initiative/ 

http://www.clearwater.org/latest-news/clearwater-to-receive-epa-funding-for-peekskill-urban-watershed-initiative/
http://www.clearwater.org/latest-news/clearwater-to-receive-epa-funding-for-peekskill-urban-watershed-initiative/


 

32 
 

activities such as driving, maintaining vehicles and lawns, disposing of waste, and even walking 
pets often cover impervious surfaces with a coating of various harmful materials. Construction 
sites, power plants, failed septic systems, illegal discharges, and improper sewer connections 
also contribute substantial amounts of sediment and other contaminants to runoff.  When 
these contaminants enter lakes, streams, and estuaries they result in stormwater pollution.  
This pollution, in turn, impacts important natural resources as well as other, equally important 
activities such as commercial and recreational fishing, swimming, and boating.68 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 19:  Combined and Sanitary Sewer Overflows:  Peekskill has a separate storm water system as shown in the 
SSO diagram, which means that the stormwater flows directly to the river at Annsville Bay and does not back up 
into the Sewage Treatment Plant during heavy rains. 

69
 

 

Peekskill, like other small municipal separate stormwater sewer systems (MS4s) that are 
located within the boundaries of a Census Bureau defined "urbanized area" are regulated under 
EPA's Clean Water Act, Section 402 National Pollution Discharge Elimination System (NPDES), 
which requires a permit to discharge stormwater into a jurisdictional surface water.  Under 
NPDES, New York State is using three stormwater management general permits as the 
framework for managing stormwater across the state.  Regulations require: operators of 
construction sites to obtain coverage under a general permit for construction activity; 
stormwater discharges from certain industrial activity sites to obtain coverage under a general 
permit per industry classification; and, operators of regulated Municipal Storm Sewer Systems 
to obtain coverage under a general permit for MS4s.  The City of Peekskill is regulated as a 
Phase II  MS4, as MS4 permitting was initiated across the State in a two-phased approach with 
Phase I in 1990, and smaller Phase II municipalities (and other designated areas) in 1999.   

                                                           
68  www.nrdc.org/water/pollution/storm/chap3.asp 
 

69
   www.ecology.com/2011/09/30/governments-mum-sewage-spill-incite/  
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An MS4 general permit requires MS4s to develop a stormwater management program that will 
reduce the amount of pollutants carried by stormwater during storm events to waterbodies to 
the "maximum extent practicable".  The goal of the program is to improve water quality and 
recreational use of waterways.  Discharges from MS4s in Urbanized or Additionally Designated 
Areas must be authorized in accordance with a permit for stormwater discharges from MS4s. 

MS4 stormwater management programs have six elements called minimum control measures 
(MCM), that when implemented together, are expected to result in a reduction of pollutants 
discharged into waterbodies.  A summary of the six MCM, along with specific information from 
Peekskill’s 2014 required MS4 Annual Report (MS4 Report) are shown below: 

1. Public Education and Outreach: This includes the distribution of educational materials and 
outreach activities that inform the public about the impacts that polluted stormwater 
runoff can have on water quality.  In 2014, Peekskill distributed 435 printed materials, 
initiated 3 kiosks/other displays, and conducted 1 direct mailing – all focused on stormwater 
education.  Topics of specific focus were:  
a. General stormwater management information 
b. Household hazardous waste disposal 
c. Illicit discharge detection and elimination 
d. Storm drain marking 
e. Pesticide and fertilizer application 
f. Pet waste management 
g. Recycling 
h. Trash management 
i. Vehicle washing 

 

The general public, public employees, residential owners, and businesses were all targeted.  
Additionally, a questionnaire was developed for public distribution to determine residents’ 
and businesses’ understanding of stormwater management in the City.  This questionnaire 
is located at City Hall and on an online website,70 along with links to a number of 
informative stormwater management videos and other educational materials. 

2. Public Involvement/Participation: Here the MS4 is required to provide opportunities for 
citizens to participate in the development, implementation, review and revision of the 
stormwater management program. This includes publicizing public hearings and 
encouraging citizens to participate in the stormwater management program process.  In 
2014, Peekskill conducted 1 public cleanup event at River Park for Park Cleanup Day 
citywide, as well as marked 100 storm drains.  Additionally, a MS4 Annual Report public 
meeting was held, where public comment was made possible. 
. 

3. Illicit Discharge Detection and Elimination: MS4s are required to develop, implement and 
enforce a plan to detect and eliminate illicit discharges. This includes developing and 
maintaining a map of outfall locations and their receiving waterbodies, mapping the storm 
sewershed, prohibiting illicit discharges through laws or ordinances, and informing the 
public about the hazards associated with illegal discharges and the improper disposal of 
waste.  In 2014, Peekskill mapped 100% of their 28 permitted outfalls in dry weather.  
Additionally, the City trained 75% of their personnel in illicit discharge detection, and while 

                                                           
70

  www.cityofpeekskill.com/water-and-sewer/pages/stormwater-education 
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targeting marinas, restaurants, vehicle maintenance/repair shops, and garbage truck 
washouts, the City identified and eliminated 3 illicit discharges; however, these illicit 
discharges were associated with broken sanitary sewer lines, as well as sanitary sewer 
overflows.  The City also mapped 1,413 catch basins in GPS as part of Sleepy Hollow 
Mapping Consortium, and applied for a NYSDEC grant to add additional features to the 
completed mapping. 
 

4. Construction Site Stormwater Runoff Control:  MS4s are required to develop, implement 
and enforce an erosion and sediment control program for construction activities that 
disturb greater than or equal to one acre of land.  In 2014, there were three projects with 
less than one acre of disturbance, where each was inspected more than once. 

 

5. Post-Construction Stormwater Management:  MS4s are required to develop, implement 
and enforce a plan that addresses stormwater runoff from new development and 
redevelopment projects and incorporate enforceable mechanisms. Applicable controls 
could include preventative actions (e.g., protecting sensitive areas) or the use of structural 
controls (e.g., grassed swales or porous pavement).  In 2014, Peekskill inventoried, 
inspected and/or maintained a total of 7 post-construction stormwater practices; 4 of which 
were ponds, 2 were infiltration basins, and one was considered alternative practice.  The 
Annual Report suggests that the City utilizes building codes, zoning and local law/ordinance 
all as measures of non-structural practices to implement low impact development and/or 
green infrastructure principles; however, only 20% of MS4 staff responsible for 
implementation of such principles attended appropriately related training. 

 

6. Stormwater Management for Municipal Operations (Pollution Prevention/Good 
Housekeeping): MS4s are expected to develop and implement a program to prevent or 
reduce pollutant runoff from municipal operations. The program must include municipal 
staff training on pollution prevention measures and activities to reduce the amount of 
pollutants in stormwater (e.g., regular street sweeping, reduce the use of pesticides or 
street salt, or frequent cleaning of catch-basins).  In 2014, Peekskill targeted efforts in the 
maintenance of streets, bridges, winter roads, salt storage, solid waste, land 
disturbance/new construction, hydrologic habitat modification, parks/open space, public 
vehicles, and the stormwater system.  550 catch basins were cleaned after inspection, and 
1,413 catch basins were mapped in GPS as part of the Sleepy Hollow Mapping Consortium. 
 

RAPID STREAM ASSESSMENT TRAINING AT THE DICKEY BROOK 

The scope of this project included a rapid stream assessment, following the EPA’s Rapid Stream 
Assessment Technique (RSAT) of the McGregor Brook; however, it was determined that the 
McGregor Brook presented unsteady conditions for an educational atmosphere.  Although the 
Peekskill CAC was successful in 2010/11 in managing the cleanup and planting of 120 trees 
along the McGregor Brook between Riverfront Green to the South and Peekskill Landing to the 
North, we found the McGregor heavily strewn, with bulk discarded waste and stream banks 
that were both eroded and unstable.   This, along with inaccessibility due to private property 
restrictions, resulted in a change of site for the rapid stream analysis.  The Dickey Brook was 
designated a more suitable location for volunteers and students to congregate, learn, and 
perform the associated tasks. (See full report as Appendix 1). 
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The primary objective of a RSAT is to identify and prioritize poor quality riparian corridor areas.  
Typically, this rapid method provides information best suited for relative ranking, rather than 
quantitative evaluation of the assessed surface waters.  Two stream outings were conducted; 
each expected to include Youth Stewards, per the Peekskill Urban Watershed Youth Stewards 
Program, which was developed to coordinate interested, committed High School students into 
the development of this urban watershed project.  By doing so, students would learn first-hand 
the skills of research, writing resumes, and watershed/wetland/stream analysis, as well as 
presentation skills and formats to document and present such findings to the general public, 
thereby creating a base for employment in the expanding environmental workforce field.   

The first/initial partial stream assessment event occurred on June 7, 2014, and unfortunately, 
no Youth Stewards attended; however, the sampling was still conducted.  The Dickey Brook 
appeared to be in better shape than the McGregor, as the Dickey experiences increased natural 
cover/protection.  There was, however, industrial vehicle tire track damage to a portion of the 
stream embankment, as equipment was used to address a PVC water main break the preceding 
winter.  

 

 

 

 

 

 

 

 

 
        

      Figure 20:  John Gebhards and Youth Stewards prepare to collect benthic macroinvertebrates  
      by kick sampling 

On June 28, 2014, a secondary complete stream analysis was conducted, and this time Youth 
Stewards were in attendance. 

For the most part, vegetation was intact in the stream assessment area; there was some stream 
bank erosion from foot traffic and heavy water flows past and over the foot worn areas.  The 
bank has become undercut (less than 10%, which is not good for fish), with the most visible 
damage resulting from the use of County vehicles along and through the water way to fix/repair 
damaged water mains.  This was pointed out to the students, who observed evidence of deep 
tire tracks perpendicularly traversing the streambed and gouging through its banks. 
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By way of instruction and demonstration, students learned firsthand to perform kick sampling 
methodology.  By sorting through benthic macroinvertebrates in-situ, and visually comparing 
findings against the depictions on an RSAT Visual Stream Health Inventory List, students 
became cognizant of the fact that a stream in their community was minimally impacted by local 
factors.  There were no mayflies, but 15 stoneflies and 28 caddisflies and beetles.  All small life 
forms that are more present in pollution-compromised waters, yet at the same time, there 
were relatively few of them.   

 

           Figure 21:  Youth Stewards preparing to measure cobble embeddness, and stream depth and velocity. 

 
Throughout the day’s RSAT event, students were enlightened that “critters” stuck on rocks and 
clinging to debris were actually important water quality identifiers.  Students came away from 
the stream monitoring project with a better understanding of environmental science, and this 
was made clear by their follow-through and articulation of a routine stream monitoring event 
right in their local community.  Ecosystem analysis was clearly imparted to the students and 
they acquired a basic knowledge of the practice as a working tool for the benefit of their water 
quality and environment. 
 

While apprehensive upon arrival at the woody streamside location in the morning, they were 
more than enthusiastic about the monitoring event once they experienced direct involvement 
in the project.  They experienced the value and importance of assessing stream health, while 
simultaneously sampling what a day working in the field of environmental science involves. 

The full RSAT report is attached as Appendix 1 and is be posted at 
www.peekskillwatershed.weebly.com. 
 

DRINKING WATER 

Sources of drinking water include rivers, lakes, streams, ponds, reservoirs, springs, and wells.  
As water travels over land surface or through the ground, it dissolves naturally occurring 

http://www.peekskillwatershed.weebly.com/
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minerals (in some cases radioactive material) and can pick up substances resulting from human 
and/or animal activity. Contaminants that may be present in source water include: microbial 
contaminants; inorganic contaminants; pesticides and herbicides; organic chemical 
contaminants; and radioactive contaminants. In order to ensure that tap water is safe to drink, 
the State of New York and the EPA prescribe regulations, which limit the amount of certain 
contaminants in water provided by public water systems. 

“Peekskill has two (2) sources of water, both of which are surface waters; namely, the Peekskill 
Hollow Brook and the Wiccopee Reservoir.” 71   Water is treated with coagulation, flocculation, 
dissolved air flotation, filtration, and disinfection, followed by pH adjustment prior to 
distribution to consumers. 

Per the City’s 2013 Annual Water Quality Report, Peekskill’s water system serves approximately 
twenty-three thousand people through forty eight hundred service connections. The total 
water produced in 2013 was 1,504,949,000 gallons, and the amount delivered to customers 
was 1,099,689,844. The daily average of water treated and pumped into the distribution system 
is 3,012,849 gallons per day, with the highest single day on February 22nd, 4,703,000 gallons. 
The estimated unaccounted for water in the Peekskill system is 27%. This figure is based on 
water pumped against the amount of water sold. Unaccounted for water includes water lost 
due to water main breaks, firefighting, street cleaning, hydrant flushing, under registration of 
water meters and other miscellaneous unmetered use of water. It is estimated that the average 
household uses between 25,000 - 30,000 gallons per quarter.  As New York State and Federal 
regulations require, Peekskill routinely tests drinking water for a specified range of 
contaminants including: total coliform, turbidity, inorganic compounds, nitrate, nitrite, lead and 
copper, volatile organic compounds, total tri-halomethanes, haloacetic acids, radiological, and 
synthetic organic compounds.  In 2013, some contaminants were recognized; however, none 
were in violation.72 
 

GREEN INFRASTRUCTURE 

As an area becomes increasingly urbanized, more and more impervious surfaces are installed, 
such as the asphalt, concrete and cement that we use to build roads and sidewalks, and the 
various impervious surfaces covering buildings.  Without proper management, stormwater can 
collect contamination as it moves over these impermeable surfaces, which could ultimately 
impact the City of Peekskill’s drinking water supply – the Peekskill Hollowbrook watershed – 
and discharge directly into downstream receiving waters such as the MacGregory and Dickey 
Brooks.   Contamination accumulated in stormwater includes dirt, debris, gas, oil lubricants, 
trash/floatables from roads and sidewalks, as well as nutrients such as phosphorous and 
nitrogen which are commonly used in lawn fertilizers.  When excess phosphorous and nitrogen 
accumulate in a surface water body, they rapidly increase the growth of algae, which reduces 
dissolved oxygen needed for fish and other aquatic organisms to survive.73  Additionally, dirt 
and sediment lead to increased turbidity and the prevention of sunlight penetration into the 

                                                           
71  http://www.cityofpeekskill.com/water-and-sewer/files/annual-water-quality-report 
72  http://www.cityofpeekskill.com/sites/peekskillny/files/file/file/annual_water_report_13.pdf 
73

  "Fallkill Watershed Neighborhood Source Assessment: A Survey of Pollution Potential and Restoration  

     Opportunities." Clearwater. Clearwater, May 2013. Web. 26 May 2015. 

http://www.cityofpeekskill.com/water-and-sewer/files/annual-water-quality-report
http://www.cityofpeekskill.com/water-and-sewer/files/annual-water-quality-report
http://www.cityofpeekskill.com/sites/peekskillny/files/file/file/annual_water_report_13.pdf
http://www.cityofpeekskill.com/sites/peekskillny/files/file/file/annual_water_report_13.pdf
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water, as well as reduced flow capacity due to streambed sedimentation/accumulation.  This 
only exacerbates inundation during extreme precipitation events, leading to the increased 
chance of flooding.  Lastly, trash and floatables accumulation can lead to (1) the decline of 
biohabitat health as such materials can entangle or be ingested by wildlife; and, (2) a reduction 
in shoreline-related economics, as floatables tend to adversely impact recreational activities 
such as boating, swimming, and fishing.  
 

 

 

 

 

 

 

 

                                          Figure 22:  Floatable trash.  Source:  www.uswateralliance.org      

 

Green infrastructure is “the use of engineered systems that manage stormwater by utilizing 
natural processes.”74  Green infrastructure creates permeable vegetated areas that allow 
stormwater to infiltrate directly into the ground, as compared to traditional sewer routing.  
Among other things, stormwater runoff is a function of land surface type, and that surface 
type’s ability to intercept, store and infiltrate stormwater.  Impervious surfaces allow zero 
infiltration, and therefore, generate large volumes of high-flowrate runoff.  The infiltrative 
capacity of green infrastructure slows stormwater flow rates down, as well as naturally filtering 
the stormwater, protecting downstream waters from chemical contaminant 
loading sourced from upstream stormwater flow paths.  Since groundwater 
moves more slowly than surface water, green infrastructure designs act as 
flow regulators that allow water to more gradually to recharge a body of 
water, thus preventing overflow from sewers, and maintaining a steady 
supply of water in times of drought.75  The installation of a proper green 
infrastructure plan in the city of Peekskill would control the water quality 
and quantity of both the City’s recreational use waters, as well as during 
extreme wet-weather events in the reduction of flood effects.    

Examples of green infrastructure design practices include: 

● Permeable Pavements: Porous pavement that allow water 
to infiltrate into the groundwater, instead of becoming 
surface runoff. 

● Bioswales: Shallow depressions in urban areas that are 
filled with vegetation, allowing rainwater to naturally flow 
and gather into a basin to be infiltrated into the ground. 

                                                           
74

  Harris, Rachel.  “GI Case Studies: Employment Opps 2.” Clearwater.  Clearwater, 2012.  28 May 2015. 
75

  "Managing Water Resources: Stormwater and Wastewater." Clearwater. Clearwater, n.d. Web. 26 May 2015. 

http://www.uswateralliance.org/
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● Urban Tree Planting & Tree Canopies:  Trees planted throughout urban areas absorb 
stormwater into their roots.  Also, if a road is lined on both sides with trees, then their 
canopy of leaves will intercept and slow down rainwater. 

 

● Rain Gardens: Shallow vegetated basins that collect stormwater from rooftops, 
sidewalks and streets. 

 

● Planter Boxes: Urban rain gardens with vertical walls meant to collect rainwater from 
sidewalks, parking lots or streets.  Their small size makes them ideal for placement in 
dense urban areas without much free space for new installations. 

 

● Downspout Disconnection:  The re-routing of drainage pipes to direct rainwater into 
permeable, vegetated areas or storage containers instead of storm drains. 
 

● Green Roofs: The process of covering roofs with vegetation 
to enable rainfall infiltration and evapotranspiration to take 
place.  Green roofs may be particularly cost effective for 
large industrial or office buildings where stormwater 
management may be very expensive. 
 

● Rainwater Harvesting: The process of collecting stormwater 
in storage devices, such as rain barrels, and saving it for later 
use instead of allowing it to become surface water.  
 

● Green Alleyways: A green alleyway replaces what would normally be an impervious 
surface, such as a section of sidewalk, with a strip of vegetation that allows for water 
infiltration.76   

  
 

● Land Conservation:  The protection of natural spaces, such as forests, wetlands, riparian 
zones and steep hillsides helps to absorb huge amounts of stormwater and reduce 
flooding while simultaneously providing recreational areas and aesthetic benefit. 

 

Additional benefits of green infrastructure include: education, stewardship, natural beauty, 
natural habitat, increased groundwater recharge, improved water and air quality, enhanced 

                                                           
76

   Gordon, Emily, Jeremy Hays, Ethan Pollack, Daniel Sanchez, Jason Walsh, and Matthew Lewis. Water Works:  

  Rebuilding Infrastructure; Creating Jobs; Greening the Environment. Canberra: Australian Academy of Science,  
  2007. Greenforall. Green for All, 2011. Web. 
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public spaces, community building, increased property value, cleaner neighborhoods, and 
reduced crime. 

 

THE ECONOMIC POTENTIAL OF GREEN JOBS 

The development of green infrastructure has the double 
benefit of protecting the environment as well as actually 
generating new jobs and promoting economic progress.  
In their analysis on the impact of investment in water 
infrastructure, Green for All Jobs calculated that a 
$188.4 billion investment on a national scale would 
generate a $256 billion increase in the GDP, more than exceeding the startup funds, and create 
almost 2 million jobs.77  While the traditional method of transporting all of a community’s water 
to a treatment plant is easy to keep track of and regulate, green infrastructure proposes making 
an entire community better adapted to water filtration and control through the 
implementation of many different design practices throughout an area.  Furthermore, green 
infrastructure is typically a less-expensive alternative to grey infrastructure, as sewage pipelines 
are subject to wear and leakage over time and require constant maintenance, and large scale 
sewage transport designs may inevitably impact the way a city has to be structured, causing 
such problems as urban sprawl or zoning conflicts.78  Decentralized water management avoids 
these issues and cuts costs by approaching water contamination from a preventative 
standpoint instead of a restorative one.  Furthermore, a number of the storm water drainage 
systems throughout Peekskill are outdated, and the Central Avenue storm drains have 
sustained serious damage from tropical storms.79  The installation of Green infrastructure also 
allows for the hidden benefits in savings in health care dollars that would normally be spent on 
taking care of people who’ve become sick from drinking unclean water or who have to spend 
time away from work due to illness.80 

Green infrastructure’s ability to generate employment 
opportunities lies in the fact that infrastructure is a multi-
sector industry, creating jobs and savings at every step of 
an extensive supply chain that involves a design stage, 
manufacturing facilities, shipping, construction, installation 
and maintenance.  Green Development requires extensive 
manpower for all these stages, which creates numerous 
employment positions as well as ensuring a new series of 
stable worker incomes that will contribute back to the 
system in the form of taxes.  The jobs created can be 

classified into three separate categories: Indirect Jobs, Direct Jobs and Induced Jobs.81  Indirect 
jobs supply the technology and design necessary for the implementation of new projects, which 

                                                           
77

  Green for All, op, cit. 
78

  Clearwater, op, cit. 
79

  Office of Emergency Management, op, cit. 
80

  Green for All, op, cit. 
81

  Green For All, op.cid. 
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includes architects, urban landscape planners, engineers, hydrologists, garden suppliers, 
technology construction companies and environmental scientists.  Direct jobs include all 
workers directly involved in constructing and carrying out the projects, including builders, 
plumbers, welders, operations overseers and supervisors and workers in charge of post-
construction maintenance and inspection.  Induced jobs are new jobs made possible to exist 
through the benefits of green infrastructure and increases in tax revenue, which could lie within 
real estate development, tourism and recreation as new development increases the property 
value and aesthetic of different areas.82

 

Figure 23:  Examples of Green infrastructure Jobs
83

 

 

 

While new infrastructure requires large quantities of workers, direct jobs do not conventionally 
require those workers to have college education.  With the exception of upper level 
management and environmental engineering, all other construction jobs require only a high 
school degree, which gives the industry the economic advantage of not only creating jobs but 
also making jobs available for people who might traditionally have difficulty obtaining 
employment due to a lack of higher education.  Since construction workers are generally 
unionized, these new workers can be ensured livable or even above average incomes.   

                                                           
82

  Clearwater, 2012, op.cit. 
83

  Green For All, op.cit. 
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A case study of the benefits that Green Infrastructure can bring to an economy can be seen in 
the city of Baltimore, Maryland.  While Baltimore was once one of America’s most polluted 
cities, even leading the nation in most deaths caused by long term exposure to air pollution 
(130 out of every 100,000 residents), over the past few years the city has jumpstarted a huge 
Green Infrastructure plan made possible through grant funding from the EPA and the 
collaborative efforts of several different labor and construction organizations, including the 
Baltimore workforce Investment Board, the Baltimore Development Corporation and the 
Construction and Energy Technologies and Education Council.84  These groups have overseen 
the creation of coalitions dedicated to assessing the needs of new green businesses, designing 
youth education initiatives, creating job training programs particularly tailored to the 
unemployed and making future predictions on where and how economic and employment 
growth will occur within the Green Industry.  Baltimore’s aggressive 2014 Stormwater 
Management plan is predicted to produce $20 million in economic benefits each year and 
create a surge of new employment opportunities; furthermore, with the addition of Genuine 
Progress Indicators to analyze and enhance different areas of the plan, the program could 
actually generate up to $29 million each year 85 Recently Baltimore was ranked the fifth 
strongest Green Economy in the United States cities.  The same success can be experienced by 
the City of Peekskill through the proper implementation of a Green Infrastructure pipeline.  As 
mentioned earlier in the demographics section, currently 71.6% of Peekskill citizens do not have 
a bachelor’s degree (as compared to 73.2% in Baltimore), 14.1% of the population lives below 
the poverty line and 4.6% is unemployed (as compared to the national employment average, 
6.3%.)86  The development of a Green Infrastructure initiative in Peekskill would jump start a 
new industry that can provide employment opportunities according to the city’s needs and 
economically benefit the city as a whole. 
 

 

 

 

 

 

 

 

 

 

 

                                                           
84

  "Green Economy." Baltimoresustainability.org. Baltimore Office of Sustainability, n.d. Web. 10 June 2015. 
85

  "Green Infrastructure Archives - Center for Sustainable Economy."Sustainable-economy.org. Center for  

  Sustainable Economy, 29 Jan. 2015. Web. 10 June 2015. 
86

   "Peekskill (city), New York." QuickFacts from the US Census Bureau. U.S. Department of Commerce, 2013. Web.   

      26 May 2015. 
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HUDSON VALLEY SUCCESS 

For the past several years Clearwater worked with Nubian Directions and Greenway 
Environmental in the City of Poughkeepsie to teach students seeking their high school 
equivalency diplomas the theory behind watershed protection, green stormwater 
infrastructure, and green building and renewable energy (GBR).  The students toured water and 
wastewater treatment facilities and viewed green infrastructure demonstration projects, as 
well as models of GBR and received hands-on experience building green stormwater 
infrastructure projects and retrofitting and super-insulating buildings.  Then, with the theory 
and practical experience under their belt, the students went out into the community to 
undertake design consultation with community members.  In the fall and winter of 2015, the 
students received stipends of $50 each to perform 15 design consultations.  Clearwater is now 
seeking funding to build at least 10 of these 15 green infrastructure projects, and ultimately 
funding for 500 projects in Poughkeepsie.   This innovative project was recently praised in 
Country Wisdom News at  www.countrywisdomnews.com/2015/08/green-jobs-pipeline-
initiative.html 

 

The next step is to set up year-long apprenticeships paid for by On-the-Job Training (OJT) funds. 
A pilot project is currently being developed with Renewage, one of the most respected 
Stormwater Management companies in the region, which will complete the Green Jobs Pipeline 
 

 
 

      

 

Figure 24:  Nubian Directions YouthBuild Students learning watershed awareness and green stormwater 
infrastructure theory, construction and performing design consultations, ultimately becoming an apprentice.  They 
are now on their way to avail themselves of employment opportunities where they can make a good living while 
making a real difference in the well-being of their community. 
 

http://www.countrywisdomnews.com/2015/08/green-jobs-pipeline-initiative.html
http://www.countrywisdomnews.com/2015/08/green-jobs-pipeline-initiative.html
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CONCLUSIONS AND RECOMMENDATIONS 

I. It would be valuable to conduct ongoing stream assessments within the City of 
Peekskill’s watersheds to assess the status of its creeks and other water bodies.  During 
the course of the Peekskill Urban Watershed Project, a cursory assessment was 
conducted on the Dickey Brook and no current research has been done on the 
MacGregory Brook or the Annsville Creek.  A full study of the streams and tributaries in 
the watershed will provide information as to exactly how impacted each waterway is. 
The ongoing collection of data over time will allow the City of Peekskill to understand 
which areas are improving and which areas are getting worse.  This would identify key 
problem areas and better inform plans of where Green Infrastructure designs or other 
protective measures should be implemented, as well as giving a better sense of the 
extent of the resources and manpower different projects will require.  Ongoing research 
will also enable Peekskill to confidently designate areas that have become safe for 
fishing, swimming or other recreational uses, and will inform any future development 
plans that are proposed within the watershed.  A full set of data over time also provides 
important information for future watershed planning or reports to reference. 

 
II. A watershed awareness program tied to youth education should be created within 

Peekskill.  By sparking an interest in watershed dynamics, water quality and Green 
Stormwater Infrastructure in the City’s youth, Peekskill can both educate and empower 
its younger citizens.  Just as Clearwater’s Urban Watershed Program with Nubian 
Directions in Poughkeepsie trained young people in watershed awareness and to assess 
and understand the efficacy of different stormwater management methods and design 
improvements and solutions, with appropriate information and instruction, Peekskill 
youth can also transform their education into career opportunities.  This has the 
multiple advantages of encouraging employment within the city, as well as promoting 
neighborhood resilience and natural beauty, and stimulating interest in the well-being 
of the community.   With support and resources, a watershed awareness program could 
be developed by one or more of Peekskill’s currently existing youth organizations, such 
as the Peekskill Youth Bureau and the High School or Middle School Environmental Club.  
The Peekskill Middle School already teaches stream monitoring to a small group of 
students, but the environment club only runs during part of the year and only reaches a 
handful of members.  Possibly some collaboration between Peekskill’s organizations, 
such as a combination of the Middle School’s qualified educators and the Youth 
Bureau’s outreach abilities, with additional engagement of the High School and other 
youth programs, could serve to expand the effort into a larger, watershed awareness 
program to educate a greater number of young people both in stream dynamics and 
potential solutions to existing problems.  If the existing program which focuses on 
stream monitoring, were expanded to a larger scale, year round study of Peekskill’s 
streams and tributaries, it could also provide the ongoing stream assessment data that 
Peekskill currently lacks. 

 
III. The City of Peekskill should move forward with a focus on preserving the legacy of the 

Underground Railroad.  The presence of multiple known safe houses as well as the only 
established tunnel ever found in the North East gives Peekskill a unique historical 
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significance within the Hudson Valley and the nation as a whole.  The MacGregory 
Brook’s particular role as a route for escorting fugitive slaves makes it a highly relevant 
water channel, and in a sense symbolizes  Peekskill’s identity as a forward thinking, 
progressive community.  Preservation of the brook and other related resources is not 
only important for improving stream quality and biodiversity, but also for maintaining 
and celebrating Peekskill’s rich history as well as opening future opportunities for 
tourism. 
 

IV. The City of Peekskill should create a more comprehensive stormwater management 
plan with a specific focus on Green Infrastructure.  A stormwater management plan that 
utilizes green infrastructure practices would help the City of Peekskill protect the 
biodiversity and water quality of its surface waters such as the Annsville Creek and the 
Dickey and MacGregory Brooks, as well as ensure pollution reduction to the Hudson 
River.  The Peekskill Waterfront plan has proposed protecting the structural integrity of 
the streams by restoring the rocky shorelines and using geotextile soil layers to 
encourage growth along the stream’s borders.  If the City of Peekskill goes beyond this 
and implements Green Infrastructure designs throughout the city, then it can be 
ensured that the water entering the tributaries is less likely to contain contaminants 
picked up from moving over urbanized land.  This would protect the waterways at the 
level of the entire watershed, as opposed to just the borders of the streams.  It is 
unclear whether or not it is actually possible to daylight MacGregory Brook, but the 
brook’s history of flooding and centralized position within the city makes it a potential 
hazard that should be addressed.  The use of Green Infrastructure designs throughout 
the City will help absorb some of the water that would otherwise run into brook and 
reduce the flow to a slower, steadier pace, decreasing the risk of flooding.  Additionally, 
Green Infrastructure can create a plethora of new jobs that provide a living wage to 
even to those who don’t have a college education.  If the City of Peekskill were to 
proactively address watershed protection and stormwater management through the 
implementation of green infrastructure, it would establish the City as an environmental 
leader and encourage neighboring cities to do the same.  If Clearwater, in alliance with 
local community-based organizations and Greenway Environmental Services, worked to 
enact a green jobs pipeline in Peekskill, similar to the one that has been developed and 
implemented in Poughkeepsie, it could help to initiate new complimentary green 
stormwater infrastructure, which would help protect Peekskill’s waterways, involve and 
educate Peekskill’s youth, and generate new sources of employment. 
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Appendix 1 
 
 

JUNE 2014 DICKEY BROOK RAPID STREAM ANALYSIS  
FOR THE PEEKSKILL URBAN WATERSHED PROJECT 

 
Conducted by Hudson River Sloop Clearwater, the Peekskill Urban Watershed Council, and the  
Youth Environmental Stewards from the Peekskill Youth Bureau, with assistance from Andrew 
Fischer of the Hollow Brook Water Watch and John Gebhards of the Quassaick Creek 
Watershed Alliance. 
 

1.0  INTRODUCTION  

The Environmental Protection Agency’s Environmental Justice Program lists the Federal 
government’s commitment to accomplish the goals of Advancing Environmental Justice.  
Hudson River Sloop Clearwater, Inc. (“Clearwater”), working closely with a broad range of 
partners, is leading a collaborative, community-based watershed planning and protection 
initiative focused on the urban watershed of the City of Peekskill, NY, which includes the 
MacGregory and Dickey Brooks, a small unnamed stream, various lakes, ponds, springs and 
wetlands.  In January of 2014, Clearwater and the City of Peekskill made a commitment to 
develop a Peekskill Urban Watershed Council (PUWC) to define the metes, bounds, and 
perimeters of Peekskill’s Urban Watershed Sub-basins, as well as to describe their liabilities and 
assets for the protection, preservation and enhancement of the watershed in and around the 
City, now and in the future for the community of Peekskill.  

While the City of Peekskill has a Watershed Protection Office and identified Watershed 
Protection Officers, it does not yet have a defined and well-researched watershed report or plan 
from which to reference for projects to improve, and or, to protect the watershed. 

Hudson River Sloop Clearwater, through its Green Cities Initiative Program and in partnership 
with Peekskill community members, elected officials and staff, formed the Peekskill 
Environmental Justice Council, and created a comprehensive Community-Based Environmental 
Justice Inventory (CBEJI), which was presented to the City and citizens of Peekskill in 
December 2010.  The Peekskill Urban Watershed (PUW) Project has as its main goal to protect 
and preserve the water quality for the City of Peekskill.  The two main, moving bodies of water 
that traverse through Peekskill are the MacGregory Brook and the Dickey Brook, and there is a 
third smaller tributary, that is as yet unnamed, that also moves through the PUW.  

The mission of the PUW Project has a two-pronged approach to enhancing environmental 
justice in the community of Peekskill.   An integral facet of this project, in addition to establishing 
a defined and well documented watershed, is the creation of a Peekskill Urban Watershed 
Council, a seated body of individuals to oversee the welfare of the watershed now and into the 
future and additionally, and the Peekskill Urban Watershed Youth Stewards Program.  The 
PUWC could be a freestanding entity or a sub-committee of the Peekskill Conservation Advisory 
Committee (CAC).  In addition, the Youth Stewards Program was developed to coordinate 
interested, committed High School Students into the development of the watershed project.  By 
doing so, the students would learn first-hand the skills of doing research, writing resumes, 
understanding watersheds and wetlands and performing simple, but valid stream analysis, as 
well as the skills and formats needed to document and present such findings to the general 
public, thereby creating a base for employment in the ever growing and expanding 
environmental workforce field.   
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The Westchester County Citizens’ Volunteer Monitoring Program has developed a Complete 
Stream Analyses Collection Packet (WCDP  4/09)87 – a stream assessment method that 
includes quantitative stream stability and assessment parameters – that was used to perform 
the rapid assessments during this study.  The primary objective of the assessment method is to 
identify and prioritize poor quality riparian corridor areas within a watershed for additional 
detailed assessment and/or restoration.   The proposed method provides methodology for 
assessment of stream and riparian parameters that influence stream stability, nutrient uptake, 
and in-stream riparian habitats. 

The WCDP Guidelines and Directives were therefore modified in their scope to accommodate 
the educational level of high school students participating in the Peekskill Urban Watershed 
Project. 

 
2.0  METHOD DEVELOPMENT 
 
2.1  Assessment Method Overview 
 

The assessment method is a comprehensive riparian corridor assessment and inventory 
procedure which evaluates aspects of riparian and in-stream habitats and stream stability.  Its 
intended use is to rapidly identify, assess, and prioritize stream corridor conditions within a 
watershed.  It is a short-term decision making tool.  Problem areas are identified through the 
use of the method only represent current conditions and must be addressed within the 
immediate future (1 to 5 years).  Beyond five years, the condition of problem areas will most 
likely have changed. 

The information gained from the assessment will provide the PUWC and local citizens a sense 
of potential problems, but not the extent of each problem.  The method may not identify cause 
and effect relationships influenced by factors located outside of the assessment area.  It focuses 
on identifying existing problems based on observation and not the analysis of riparian function, 
structure, and processes.  A more detailed assessment is required to fully assess the functions, 
structure, and process of the riparian corridor and to determine the effects of stream issues 
resulting from sources elsewhere in the watershed.  A detailed assessment may also be 
required to refine prioritization ranking of assessment areas that have similar ratings.  

This rapid procedure method provides only a relative ranking rather than a quantitative 
evaluation of magnitudes of change.  The prioritization of assessment areas is based solely on 
the objectives of this assessment methodology and specific assessment area scores.  There are 
many other ranking factors used in prioritizing problem areas such as the likely rate of self-
recovery, secondary impacts, relative importance of aquatic ecosystems being impacted, cost 
and feasibility of restoration, social effects, and site accessibility; the ranking factors used in the 
prioritization process should be determined by assessors and/or decision makers from within 
the PUWC. 

This method should be utilized by trained practitioners or educators; those doing the 
assessments should be, and were, led by those knowledgeable in riparian ecosystem 
processes and experienced in identifying relevant indicators.  Additionally those leading in the 
assessment must have a basic understanding in watershed-based assessment procedures in 
order to correctly identify, assess and prioritize stream corridor conditions for the Youth 
Stewards present on the days of Stream Assessment Monitoring. 
 

                                                           
87

  See Westchester County Department of Planning (WCDP)   
   www.westchestergov.com/CVMP/pdfs/CompleteStreamAnalysisCollectionPacket.pdf    
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2.2  Assessment Method Components 

The WCDP Analysis method has two main sections; namely: 

1. Partial Stream Analysis Collection Packet (Weekly)88 and 

2. Complete Stream Analysis Collection Packet (Biannual)89   

The Partial Stream Analysis section of the packet evaluates general information about the time, 
date, weather conditions on day of testing, flow conditions of the stream and, water chemistry 
conditions.  For purposes of accommodating the experience level of the Environmental Youth 
Stewards and their component of the Peekskill Urban Watershed Project, which was to evaluate 
the Dickey Brook and/or MacGregory Brook, the Partial Stream Analysis covered the Water 
Chemistry Sections and General Information only.  A portable water testing kit, to undergo the 
water chemistry evaluations was provided by the Hollow Brook Water Watch President, Andrew 
Fischer.   

The Complete Stream Analysis has three main sections; namely: 

1. Physical Parameter Table 

2. Macro-invertebrate Collection  

3. Substrate Conditions 
 

2.3  Complete Stream Analysis Method Scoring 

Each of the eight (8) analysis parameters, of the Physical Parameter Table, receives and 
individual rating.  Ex. 1.Riffle Size, receives an individual rating from one (1) to four (4), with four 
(4) being “excellent” and one (1) equating with poor, which is then totaled and averaged for an 
Average Habitat Score (Sum/8).     

The riparian habitat and stream stability analysis scores and individual parameter recordings 
can be used to prioritize potential restoration projects.   

It should be noted that the Analysis for Physical Parameters instructs that if the two stream 
banks are significantly different, the ratings should be made detailing the worse of the two sides.   
 

3.0  ANALYSIS METHOD 

There are two steps in the analysis: 1) field analysis, and 2) analysis area prioritization.  This 
analysis is simplified for use by high school age Environmental Youth Stewards as they learn 
components and practices of employment in the field of environmental monitoring, preservation 
and practices.  While the team leaders guiding the stewards were required to be knowledgeable 
in riparian system ecosystem processes and well trained/experienced understanding 
watershed-based assessment procedures in order to correctly identify, assess, and prioritize 
stream corridor conditions, the Youth Stewards were directed through a more limited Rapid 
Stream Assessment for the purposes of education on an introductory basis. 
 

3.1   Preliminary Assessment 

The purposes of the preliminary assessment are to delineate the preliminary 
monitoring/assessment areas, identify potential problem areas and ascertain an expected 
understanding of the riparian corridor conditions to be evaluated. 

                                                           
88

  www.westchestergov.com/CVMP/pdfs/PartialStreamAnalysisCollectionPacket.pdf 
89

  www.westchestergov.com/CVMP/pdfs/CompleteStreamAnalysisCollectionPacket.pdf    

http://www.westchestergov.com/CVMP/pdfs/PartialStreamAnalysisCollectionPacket.pdf
http://www.westchestergov.com/CVMP/pdfs/CompleteStreamAnalysisCollectionPacket.pdf
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Permission to meet at the Park to undertake the rapid stream assessment was secured and 
included a Certificate of Insurance agreement between the County of Westchester Parks 
Department and Hudson River Clearwater Sloop.   Meeting times and dates were set and maps 
were created and issued to the Youth Stewards and Stream Monitoring Event Volunteers, ands 
advanced notice was sent to all Blue Mountain Parks Department Employees on duty the 
morning of the stream monitoring event.  Copies of the Certificate of Insurance as well as permit 
to proceed were on hand with Hudson River Sloop Clearwater, Green Cities Contractors and 
Educators on the day of the event. 
 

3.2  Field Assessment 

Once the in-office assessment was completed, the field assessment and stream monitoring 
event was coordinated and later conducted.  It was predetermined that MacGregory Brook 
would present hazardous conditions for an educational foray to stream assessment because it 
was heavily strewn with bulk discarded waste and the stream banks were eroded and unstable, 
as well as inaccessible due to private property restrictions.  As a result the stream assessment 
venue was changed to the Dickey Brook in Blue Mountain Park, Peekskill.  This was determined 
to be a more suitable location for volunteers and students to congregate to learn the skills to 
undertake simple rapid stream assessment training.   

The size and level of the detail within the field method was developed to allow a field team of 
three adults lead a team of Youth Stewards through a Partial Stream Analysis and then a 
Complete Stream Analysis on a second date at same location at Dickey Brook in Blue Mountain 
Park, Westchester, NY.  Therefore late spring, Saturday, June 7, 2014, was chosen for the first 
stream monitoring event to ensure optimal weather conditions and availability of the Youth 
Stewards working around end-of-year school requirements.  The analysis parameters that apply 
to shading, water appearance and nutrient enrichment are best evaluated at this time of year as 
well. 

As weather conditions also affect when the method can be used, a fine clear day was chosen to 
avoid poor visibility and turbid water, as well as to avoid compromising the shading assessment 
parameter.  Storm events cause poor visibility due to turbid water and affect stream assessment 
parameters such as bed-stability, water appearance, nutrient enrichment, velocity flow regimes, 
and in-stream cover.   
 

3.2.1  Partial Stream Analysis (Weekly)  

Date Monitored:   Saturday, June 7, 2014 at 10a.m. 

Site Name:   Dickey Brook, Welcher Avenue, Blue Mountain Park, Peekskill (NY) 

Team Name:   Clearwater, Peekskill Urban Watershed Youth Stewards 
 

3.2.2.1  General Information Table 

Names of Volunteers:   Susan Cockburn, Mark Guzewski, Andrew Fischer (Hollow 
Brook Water Watch), Joe Congelosi (Blue Mountain Park 
Volunteer), Tino Martin (Parks Dept. Representative) 

 

Time and Date:    June 7, 2014 
 

Today’s Weather:    Clear 
 

Today’s Precipitation:    0  
 

Air Temperature:     20oC 
 

Water Level:     Low 
 

Algae or Weed Growth:        Yes, Modified Winkler Titration        
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3.2.2.2  Water Chemistry 
 

1. pH and Water Temperature (Using Sension 1 Portable pH Meter) 
 

Parameter       Replicate 1      Replicate 2       
     pH                            8.21                 8.23           
     Temperature(C)   15.9oC              15.8oC  
2.  Conductivity and Salinity (Using Sension 5 Conductivity Meter) 

 

Parameter       Replicate 1      Replicate 2       
Conductivity (uS/cm)       3.68               3.99  
Salinity (ppt)                      0.2                   0.2            

 
3. Turbidity (using HACH Pocket Turbidimeter) 
   

Parameter       Replicate 1      Replicate 2       
Turbidity (NTU)           0.46 NTU         0.49 NTU 

 
4.  Alkalinity (mg/L)  –  No Readings.  Test chemicals not available in volunteer kit. 
 
5.  Dissolved Oxygen (mg/L)  –  No Readings.  Test chemicals not available in volunteer kit. 
 
6.  Percent Dissolved Oxygen (mg/L)  –  No Readings.  Test chemicals not available in 
volunteer kit. 
 
7.  Orthophosphate as P (mg/L)  –  No Readings.  Test chemicals not available in volunteer kit. 
 
8.  Nitrate (mg/L)  –  No Readings.  Test chemicals not available in volunteer kit. 
 
 
3.2.2.3  Summary of Weekly Collection Event 
 

The weather was a perfect day for a stream-monitoring event.  Hollowbrook Watershed 
Volunteer, Andrew Fischer was present with the duffle full of HACH water chemistry testing 
equipment/materials and a portable work station table; also present and ready were:  Mark 
Guzewski, Clearwater Green Cities Contractor and Youth Steward Educator and Susan 
Cockburn, Clearwater Green Cities Contractor.  The team waited until 10:45 a.m. for the Youth 
Stewards, who did not arrive.   

Tino Martin of the Westchester County Parks Department and Joe Congelosi the Blue Mountain 
Park Rifle Range Coordinator did visit the collection site, and the day’s water testing proceeded 
by those present without the Youth Stewards.  The Dickey Brook appeared to be in much better 
condition than the MacGregory Brook, likely related the location of the Dickey Brook in a more 
protected and natural setting.  We did observe and photograph the destruction of a portion of 
the stream embankment on both sides of the brook by industrial sized tire tracks leading from 
the north side of the brook, down the slope leading into the brook, across and through the brook 
and then out the other side and across to the asphalt park roadway.  Broad tire tracks were left 
as the vehicle traversed across the brook and out to the other side.  The visiting park 
representatives, Joe Congelosi and Tino Martin, explained that the stream bank destruction was 
the result of a large PVC water main break in the line leading to a park dining facility.  The water 
main was said to have broken during the winter and the heavy equipment used to access the 
break to repair it, created all the damage still evident in late spring.   
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3.2.2  Complete Stream Analysis (Biannual) 
 

Date Monitored:   June 28, 2014 
Site Name:    Dickey Brook, Blue Mountain Park, Peekskill, NY 
Team Name:    Peekskill Urban Watershed Project, Youth Stewards 
 
 
  

 
 
 
 
 
 
 
 
 
 

 
3.2.2.1  General Information Table 
 

Names of Volunteers:  Mark Guzewski, Manna Jo Greene, Aldaine Heaven, Shadeja   
      Barker, Jerry K. Best, Ainsley McMillan, Laura Perkins of Peekskill  
     Urban Watershed  Council, and John Gebhards, Coordinator,    
     Quassaick Creek Watershed Alliance  
 

Data Collectors:   Guzewksi, Perkins, and Greene; Youth Stewards also recorded 
data for practice 

Time and Date:        Saturday, June 28, 2014 at 10:25 a.m.    

Weather:                Clear 

Precipitation:           0   

Predominant Weather 
day before:                   Cloudy 

Precipitation day before:    Wednesday night 6/25 it rained heavily until early a.m. Thursday 
6/26 

Air Temperature:            23.5oC 

Water Level:                          Low 

Algae or Weed Growth: Yes    

Stream Gradient:              Varied 

Surrounding Land Use:       Forested 
            

3.2.2.2  Flow Conditions 
 

3.2.2.2.1.a  Stream Depth Table:  
                       

Length from Wetted Edge = Interval (m)      Depth (in)  equiv. (m) 
                     0       4” =           0.1016 
                     0.5                   6”    =  0.1524 
                      1.0                   0” =  0.0 
                      1.5                   2.5” =  0.0635 
                      2.0                   0” =  0.0 
                      2.5                   1” =  0.0254 
                      3.0                   0.25” =  0.0063 
                           13.25” =  0.3492 
                                           Depth Sum = 0.3492 meters 
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3.2.2.2.2.a  Total Cross Sectional Area: 
                    

                   (Depth Sum)  0.3492 m  x  0.5m  =  0.1746 m2  
                    This is the total cross sectional area. 
 
3.2.2.2.3    Velocity of the Stream’s Water: 
 

                  Velocity “Race Course” = The time is takes for a tennis ball to pass through the 2  
                  meter course when dropped upstream of the 2 meter measure.   

 

Velocity Table: 

                  Center:  9 seconds 
                  Center:  5 seconds 
                  SUM:  14 Seconds 
 

                  Average Time (Sum/2):  7 Seconds 
 

3.2.2.2.4.a  Underwater Velocity Equation: 

[(Distance of 2 meters)/(Average Time of 7 seconds)] x (0.85)  =  Average Underwater 
Velocity (AUV) (meter/sec) 

              [(2 meters/7 seconds)] x 0.85 = AUV of 0.2429 meter/second 
 

3.2.2.2.5.a  Flow:   The flow, or discharge of the stream, is the volume of water that moves  
   past a site in a certain amount of time.  Calculate by multiplying total  
  cross-sectional area by the average underwater velocity. 

                Average Velocity (m/s)  x Cross Sectional Area (m2) =  Flow (m3/sec) 
                0.2429 m/sec x 0.1746 m2 = 0.0424 m3/sec = FLOW 
 

It should be noted that there are two slightly different methods to approximation shape of the 

creek.  Measurements of depth were taken every 0.5 meters from the edge.  Each interval can 

then be represented as either a rectangle or a trapezoid in shape, from a cross-sectional area 

standpoint.  The first approximation of cross-sectional area added all the depth measurement 

and multiplied by one interval, as recommended in the RSAT protocol, which has been 

intentionally simplified “to provide rapid reconnaissance-level assessment of stream conditions”.  

This approximates the stream as a rectangular channel, rather than accounting for invert 

grading.  This calculation is therefore slightly larger, and when multiplied by the same velocity, 

generates a larger flow rate, than the trapezoidal method. 
 

Alternately the area can be trapezoidal, which, when added, gives a slightly smaller area, and a 

slightly lower flow rate.  This calculation is a bit more detailed.  Here is the alternate calculation:   

 

3.2.2.2.2.b  Total Cross Sectional Area 
                    

Total Cross Sectional Area = SUM[Width Interval x Average Depth x conversion factor] 
 

0.5 x [(4+6)/2] x 0.0254  = 0.064 m2  
0.5 x [(6+0)/2] x 0.0254  = 0.038 m2  
0.5 x [(0+2.5)/2] x 0.0254  = 0.016 m2 
0.5 x [(2.5+0)/2] x 0.0254  = 0.016 m2 
0.5 x [(0+1)/2] x 0.0254  = 0.010 m2 
0.5 x [(1+0.25)/2] x 0.0254  = 0.010 m2 

   Sum = 0.154 m2 
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3.2.2.2.4.b  Underwater Velocity Equation (this calculation is the same in both versions) 

     [(Distance of 2 meters)/(Average Time of 7 seconds)] x (0.85) = Average Underwater 
Velocity (m/s) 

     [(2 meters/7 seconds)] x 0.85 = Average Underwater Velocity of 0.2429 m/s 

 

3.2.2.2.5.b   Flow  

Average Velocity (m/s)  x Cross Sectional Area (m2) =  Flow (m3/sec) 
0.2429 m/sec x 0.154 m2 = 0.0374 m2/s = FLOW 

 
3.2.2.3  Physical Parameter Table     
 

Eight (8) Parameters that best fit 2-meter stream stretch.  If the two stream banks are 
significantly different, rate the worse side. 
 

1. Riffle Size: 2 (Fair).  Riffle not as wide as stream and length 2x stream width. 

2. Shelter for Fish: 1 (Poor). Snags, submerged logs, and undercut banks or other stable 
habitat is found in 10% of the site. 

3. Flow Pattern: 2 (Fair).  Only 2 of 4 flow patterns present (depth is greater than 2 ft). 

4. Channel Alteration: 4 (Excellent).  Stream straightening, dredging, artificial 
embankments, dams or bridge abutments absent or minimal; stream with meandering 
pattern. 

5. Stream Bank Cover Stability: 3 (Good).  Moderately stable; small areas of erosion; most 
of bank covered by vegetation or rock. 

6. Disruption of Naturally Vegetated Stream bank Side Coverage: 3 (Good).  Trees, woody 
plants, soft green plants dominant; some disruption but not affecting full plant growth 
potential. 

7. Width of Naturally Vegetated Stream bank Side: 3 (Good).  Zone 12-35 meters wide; 
marginal impact from human activities. 

8. Litter: 4 (Excellent). No unnatural litter in area. 

 

Average Habitat Score (sum/8)  =  2.75 
 

 

3.2.2.4  Site Sketch 
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3.2.2.5  Physical Parameters 
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3.2.2.6  Substrate Conditions    
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3.2.2.7  Macroinvertebrate Collection 
 
3.2.2.7.1 Tier-1  Macroinvertebrate Data Sheet 
 

 
 

 
 

 
 
 
 

 



 

58 
 

4.0  RELATED OBSERVATIONS 

In addition to the benthic macroinvertebrates found by kick sampling, the team observed small 
fish, including minnows, crayfish and many species of frogs.  Vegetation included many ferns, 
skunk cabbage, jewelweed, raspberry and Solomon’s seal – all indicative of a healthy habitat. 

 

5.0  FINDINGS AND CONCLUSIONS  

As indicated in the Tier 1 Macroinvertebrate Data Sheet, the biological indicators were good, 
with an EPT ratio of 43 Ephemeroptera (Mayflies), Plecoptera (Stoneflies) and Tricoptera 
(Caddisflies), to 5 Coleoptera (Beetles) and Oligochetes (Aquatic Worms), including 2 dragonfly 
larvae and 2 other fly larvae, totaling 48 benthic macroinvertebrates (BMI) identified at this 
sampling.  Many of the caddisflies were in cases and very few snails or leeches were present, 
indicating good to excellent Biological Indicators on the RSAT Evaluation Method. 

Channel stability was not analyzed by shape, but some undercutting of the bank was noted (as 
indicated on site sketch), but it was less than 10%.  Also noted were tire tracks, as explained 
above.  The overall canopy was substantial, with a mix of trees, shrubs and grasses; most trees 
were upright, with few recent tree falls. 

Embeddeness of Cobble and Boulders ranged from 8/20 at 0-25%; 3/20 at 25-50%, 2/20 at 50-
75% and 7/20 giving an overall embeddeness score of 40%, which is good on the RSAT 
evaluation method. 

A few deep pools with moderate sand/silt substrate were noted in this reach of the brook, and 
few streak marks, indicating fair-to-good channel scouring/sediment deposit.  No point bars 
were noted.  Riffle to pool ratio was not estimated. 

Substrate conditions showed 3/25 sand; 2/25 gravel; 14/25 cobble; 6/25 boulder, with no 
silt/clay/mud or bedrock at the site tested. 

Our conclusion from this cursory assessment is that the Dickey Brook, as indicated by 
observation of this reach, is in good condition and only slightly impacted by human use and 
other factors. 

We wish to reiterate that the purpose of this Rapid Stream Assessment Technique training was 
to expose the Youth Stewards and participating community members to basic stream sampling 
methods used to assess, measure, and quantify stream conditions, and to understand that 
benthic macroinvertebrates, those crawly critters found under the rocks, are actually indicators 
of stream health and water quality.  

 

 

 

 

 

  



 

59 
 

Appendix 2:  NYS DOH Lower Hudson Fish Consumption Advisory 
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Appendix 3 
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Appendix 4:  Peekskill Natural Resource Inventory Maps 
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Appendix 5:  Peekskill Water Bill Insert #1 

The following two flyers were prepared by the Peekskill Conservation Advisory  Council (CAC) 
and included as inserts in water bills to educate municipal water customers about watershed 
awareness and protection. 
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Spanish version:  
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Appendix 6:  Peekskill Water Bill Insert #2 
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Spanish version: 

 

 


