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1.0 Introduction

The purpose of this report is to document the information that was used to analyze the
hydrological and hydraulic conditions at Hempstead Lake Dam located in Nassau
County, NY. The dam was constructed in 1873 and is classified as a Class C, High
Hazard dam. The dam is located at the southern end of Hempstead Lake within
Hempstead Lake State Park. The Mill River watershed extends well north and south of
the State Park. The overall study area covers approximately 12.85 square miles and
extends from the upstream reaches of the Mill Creek, Horse Brook, Schodack Brook,
and Pines Brook drainage areas to the outlet of Smith Pond into the Mill River. South of
Smith Pond (downstream from the outlet weir) the Mill River is subject to tidal influence
from the Atlantic Ocean.

The primary focus of the report is to determine the existing hydrological conditions
throughout the watershed so that peak runoff flows for various design storms can be
generated at key locations including the outlet of Hempstead Lake Dam and the
upstream outlet of the Northwest Pond. Once the peak design flows have been
generated they are utilized in the hydraulic analysis of the watershed to determine the
maximum water surface elevations generated by the various design storm events. By
routing major storm events through the watershed the capacity of the existing outlet
structures can be evaluated to see if they conform to the latest NYSDEC requirements.
The final part of the hydraulic analysis is to determine what design improvements to the
dams are needed to meet current safety standards.

An earlier report on Hempstead Lake Dam took a simplistic analysis approach and was
guestioned by the NYSDEC for further details. We have extended the limits of that study
to account for the impact of the Pines Brook system and the tidal effects on Smith Pond
located downstream of South Pond. We have done extensive research of available
record information relating to the dam, the north ponds, local drainage systems, rainfall
data, groundwater data, land usage, and stream gage information which was acquired
from Federal, State, NYC, Nassau County and local sources. We have utilized the most
up-to-date software to determine the probable maximum precipitation (PMP), the peak
flow rates, and the proposed water surface elevations. We have used the results of the
2009 FEMA Flood Study, and record stream gage data for the Pines Brook to help
calibrate the model. We also have compared our results to previous studies done by
others. The Appendices to this report contain pertinent supporting data, and computer
modeling output files.

This report was updated in February 2017 to address comments by the NYSDEC
related to the modeling and also to incorporate wetland improvements to the North
Ponds proposed under GOSR’s Living With The Bay project designed to improve water
guality on the Mill Creek and Horse Brook systems. The changes to the model as well
as the proposed project revisions are discussed in Section 5.
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Section 2.0 Existing Conditions

This section defines the current (as of March 2017) hydrological conditions within the
Mill River watershed draining to the Hempstead Lake Dam as well as the waterbodies
located immediately upstream and downstream of it. The Mill River watershed picks up
runoff from Horse Brook, Schodack Brook, and Pines Brook and includes extensive
positive drainage collection/box culvert systems. See Figure 1, Mill River Watershed
Draining to Smith Pond.

Hempstead Lake Dam is located within Hempstead Lake State Park in Nassau County,
New York. The dam was constructed in 1873 as part of the water supply system for the
city of Brooklyn. Hempstead Lake Reservoir and South Pond were both used as water
storage facilities and are interconnected by brick pipe arch tunnels to other water supply
facilities. The main water supply lines to the west are reportedly located under the
Sunrise Highway service roads. It is unknown how much of the original water supply
infrastructure still exists or what condition it is in.

In the early 1900’s the reservoir was abandoned by the Brooklyn Water Company and
eventually sold to New York State. The Lake and surrounding woodlands were
developed into recreational facilities that today are Hempstead Lake State Park. In 1947
the original reservoir was cut in two by construction of the Southern State Parkway. The
upstream portion became known as the North Ponds and was divided by a bridle trail
into the Northeast and Northwest ponds. The larger southern portion of the reservoir is
what is now called Hempstead Lake. See Figure 2, Hempstead Lake State Park Map.

The dam is located at the southern end of Hempstead Lake and features a gate house
with multiple slide gates and overflow weirs. The outlet gates are no longer functional
and are rusted closed. Openings were cut in the two upper gates which serve to
maintain the water level of the lake. Outflow from the gate house discharges into South
Pond. The current water level of Hempstead Lake tends to fluctuate approximately 3 to
5 feet during the year depending on the rainfall conditions but is typically controlled by
the openings cut into the broken slide gates.

Photo at left shows the five rusted
slide gates and outlet weirs at the
dam gate house in October 2002
when Hempstead Lake was
nearly dry. The two highest gates
have been cut to form openings of
approximately 1’ high by 2’ wide.

Photo 1: Gatehouse outlet at Hempstead Lake
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Stream flow enters the Northeast Pond from the upstream box culvert system that ends
in an open channel near Hempstead High School. The outflow channel from the
Northeast Pond passes under the bridle path in a large elliptical pipe and continues
west as an open stream that discharges into the Northwest Pond. The original outlet for
the Northwest Pond was a pair of 24” diameter pipes controlled by valves that passed
through the earthen berm dam located at the southern end of the Pond. The valves are
no longer functional and the dam failed sometime before January 2012. The dam
breach through the earthen berm at the Northwest Pond is approximately 34 feet wide
and currently serves as the outlet. Discharge from the Northwest Pond flows south
through a 20 foot wide culvert under the Southern State Parkway into the northern end
of Hempstead Lake.

2.1  Study Area

The study area covers approximately 12.85 square miles in Nassau County, New York.
The area falls under multiple jurisdictions including NYS Parks, Town of North
Hempstead, Town of Hempstead, Village of Rockville Center, Village of Garden City,
and Hempstead Village. It extends northward to near Old Country Road which divides
the towns of North Hempstead and Hempstead, and southward to Merrick Road and the
LIRR which are close to Sunrise Highway. The Mill River watershed includes the North
Ponds, Hempstead Lake, South Pond, and Smith Pond and picks up flow from Mill
Creek, Horse Brook, and Schodack Brook. The Pines Brook watershed runs parallel to
and immediately west of it and also discharges into Smith Pond and ultimately into Mill
River and the Atlantic Ocean.

2.2 Watershed Characteristics

The study area is broken down into 110 sub-watersheds based on the land usage,
topography, existing drainage collection facilities and points of discharge. The sub-
watersheds are divided up by the water body they discharge into: Northeast Pond (NE),
Northwest Pond (NW), Hempstead Lake (H), Schodack Brook (SD), South Pond (SO),
Pines Brook (PB), and Smith Pond (SM). Generally the topography of the area is flat
with a gentle slope from north to south. The area is densely developed with a high rate
of runoff directed towards the water bodies within Hempstead Lake State Park.

2.2.1 Land Use

The study area primarily features densely populated residential lands but also includes
open spaces such as parks and golf courses, institutional facilities such as schools and
hospitals, and large commercial/industrial facilities. Major transportation facilities include
Old Country Rd, Stewart Ave, Hempstead Turnpike/Fulton Ave, Southern State
Parkway, Merrick Rd, Nassau Blvd, Peninsula Blvd, and numerous LIRR branch lines.
Hempstead Lake State Park lies at the center of the study area. Its water bodies take on
runoff from the surrounding areas and streams and provide recreational fishing and
boating opportunities.
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Hempstead Lake and South Pond were developed in the 1870’s as a source of water
for the city by the Brooklyn Water Supply Company. Water flowed by gravity in a brick
pipe arch system from Hempstead Lake and South Pond to a pumping station near the
Ridgewood Reservoir in Queens. The pipe arch system is located under parts of the
Sunrise Highway service roads (a.k.a. North and South Conduit Avenue). Prior to that
time the area featured several small lumber and grain mills that dammed up parts of
Horse Brook, Schodack Brook and Mill Creek to power the mills.

Hempstead Lake originally encompassed the areas now covered by the North Ponds
and was known as the Hempstead Reservoir. In 1947 the State built the Southern State
Parkway which bisected the Reservoir and created the North Ponds. Eventually a bridle
path was constructed along the perimeter of the ponds and extended down the middle
to create what is now the Northeast Pond and Northwest Pond.

2.2.2 Cover Conditions

Cover conditions vary with the land usage noted above but the majority of the study
area is densely developed with a high percentage of impervious surfaces.
Approximately eighty percent of the study area is considered to be “urban land” or
“urban land” with various soil complexes. The underlying soils are Riverhead sandy
loam (36%), Hempstead silt loam (33%), Enfield silt loam (3%), Plymouth loamy sand
(2%), and small (<1%) amounts of Atsion loamy sand, Manahawkin muck, and Sudbury
sandy loam. Additionally 17% of the area is “urban land”, 3.5% is water or recharge
basins, and 2.5% are Udipsamments. Runoff curve number calculations are provided in
Appendix A.

2.2.3 Geological Conditions

The study area is located in the section of glacial outwash plain known as the
Hempstead Plains that formed south of the Harbor Hill and Ronkonkoma moraines. The
Plains were a natural grassland prairie comprised of well-sorted sand and gravel prior to
development. Below Long Island are aquifers that store water from precipitation as
groundwater. The Upper Glacial Aquifer is an unconfined aquifer directly underlying the
ground surface. The Magothy is the largest aquifer under Long Island and is the source
of water for most of Nassau County and about half of Suffolk County. Bedrock is
typically located over one thousand feet below the surface within the study area.

2.2.4 Groundwater Conditions

Groundwater appears to have a significant impact on water levels within the study area.
Previous studies indicate that the bottom of the Northeast Pond typically lies within
groundwater while the bottom of the Northwest Pond is slightly above groundwater. As
a result, during extended drought periods the Northwest Pond tends to dry up while the
Northeast Pond does not. The level of water within Hempstead Lake also fluctuates with
groundwater levels. In 2002 the Lake was nearly dry which allowed the State to perform
an inspection of the dam’s outlet works. The following year the Lake returned to normal
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water levels. During the period of 2010 to 2014 we have observed a fluctuation of
approximately five feet within Hempstead Lake with an annual fluctuation typically
around three feet. NCDPW has two groundwater monitoring stations near Hempstead
Lake but due stopped taking measurements after September 2011. USGS records
indicate that groundwater levels near Hempstead Lake generally vary from elevation 30
feet to 20 feet. According to published USGS Water Year Summaries streamflow for the
period from October 2010 to September 2011 had the highest water levels on record for
New York (out of an 82 year period).

2.3 Channel Evaluation

Channel conditions in the study area were based on available information such as
NYSGIS, Google maps, NCDPW record plans, and site visits. Generally the Manning’s
n factors were assigned to base flow conditions and streams are typically wide and
shallow. Most stream bed slopes approximate the surrounding ground slopes and are
relatively flat.

2.3.1 Natural Conditions

The outlet channel from the NE Pond is partially blocked by numerous logs and debris
that trap floatables along the shoreline. The channel extends from the NE Pond to the
NW Pond and passes through a short segment of elliptical pipe to cross under the bridle
path located between the two ponds. The channel width varies from approximately 10
feet at the outlet to 4 feet near the downstream elliptical pipe crossing. The location of
floatables along the stream banks indicate that higher flows overtop the shallow stream
bed and spread out over the relatively flat areas on both sides. Although most of the
floatables are captured near the Northeast Pond outlet and surrounding shoreline, many
more are trapped by the downed trees near the elliptical pipe crossing.

WA : Py }

Photos 2 and 3: Outlet channel from Noftheaét Pond eteive debris (1/21/2015)

Downstream of the elliptical pipe crossing under the bridle path the channel abruptly
widens out to approximately 30 feet before tapering back down to about 8 feet. This

may be due to several trees that have fallen down across the stream that under high
flow conditions direct flow towards the banks. There is evidence of erosion along the
northern stream bank despite stone rip-rap that was placed along the banks near the
elliptical pipe at some in the past.
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The southern bank line tends to be almost vertical while the northern bank line is more
gently sloped and tends to be lower. Under higher flow conditions it appears the stream
overtops the northern bank and spreads out. The stream seems to curve around the
eastern pond edge before discharging into the NW Pond. Normal flow is one foot+/-.

Photos 4 and 5: Upstream (left) and downstream (right) ends of elliptical pipe that
carries the channel from the NE Pond under the bridle path towards the NW Pond
(1/21/2015)

Photos 6 a :ooking downstream from near eIIiticaI pipe/bridle (Ieft) nd
farther downstream near outlet into Northwest Pond (right) (1/21/2015)

Conditions at Schodack Brook are similar to those at the NE Pond. Flow exits from
Schodack Pond via a small brook approximately 8 to10 feet wide. Normal flow depth
appears to be about one foot. Side slopes are approximately 2 on 1 heavily vegetated
banks. There is very little trash or floatables in Schodack Brook or Pond.
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Photos 8 and 9: Outlet channelfroSchodack Pond (Ieft) and Schodack Brook (right)
farther downstream of the pond and upstream of South Pond (5/16/2013)

Schodack Brook extends from Schodack Pond to South Pond. The last 50 feet or so of
the stream has less defined banks as it flows overland into South Pond. Concrete
access structures for the brick pipe arch are located on either side of where Schodack
Brook overflows into South Pond. Original design plans for the brick pipe arch system
included details showing an overflow structure to divert flow out of Schodack Brook in a
shallow piped system that crossed over the brick pipe arch and ended in a concrete
access structure at the edge of South Pond. It is unknown if this bypass was ever
constructed but it may have been located at one of the two flanking structures the brook
flows between. The overflow pipe may have deteriorated over time since it was shallow
with little protection and become a stream again. This might explain why the stream
curves around almost ninety degrees to flow into South Pond.

3 SeEs S
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Photos 10 and 11: End of Schodack Brook where it flows over the brick pipe diverter
tube and into South Pond. One of two concrete inspection structures on the diverter
tube on either side of the brook crossing at the edge of South Pond. (5/16/2013)

The outlet to South Pond is a weir that discharges to a stream which passes under
Lakeview Avenue in a concrete box culvert. The stream flows southward through a
heavily vegetated wetland area where it varies in width and depth but typically seems to
be broad (10’ to 20’) and shallow (1 to 2 feet deep). This wetland area provides
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detention storage for large storm flows. Near the south end of this natural detention
area the stream passes under Maine Avenue in a box culvert, and then under Peninsula
Boulevard in a stone arch culvert that discharges to a wetland area. Flow from the
wetland then passes through a downstream berm in another stone arch culvert where it
then discharges into Smith Pond.

Photos 12 and 13: View looking upstream from Maine Avenue towards Lakeview
Avenue (left) and looking downstream from Maine Avenue towards Peninsula Boulevard
(right). Large object in the middle of the right photo is an old television set. This part of
the stream is located in a wooded wetland area between South Pond and Smith Pond.
(5/16/2013)

The Pines Brook extends almost the full length of the watershed on the west side. It
carries flow in a series of open channels, box culverts, and occasional detention areas.
The width of the Brook varies between approximately 10 feet to 20 feet and the depth is
typically only 1 to 3 feet during normal conditions. The Tanglewood Preserve located
near the downstream end of Pines Brook acts as a natural detention area during major
rainfall events.

2.3.2 Crossing Structures
(&) NW Pond Dam and Southern State Parkway

The Northwest Pond features an earthen berm dam at the south end topped by a
concrete slab that is eleven inches thick and seventeen feet wide. It was discover that
the earthen dam had been breached in January 2012. The dam core featured wooden
sheeting and metal tie rods with earthen fill inside and outside. The dam also featured
twin 24 inch corrugated metal pipes with valves which ceased to function years ago.
The slab top acted an emergency spillway. The breach was likely caused by tree roots
infiltrating the dam and the deterioration of the core materials. The current width of the
breach is approximately 34 feet. The concrete top slab remains in place. Flow passes
through the NW Pond via the breach and then discharges through the 20’ wide by 10’
high culvert under the Southern State Parkway. There is a short open channel section
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at the downstream end of the SSP culvert and then flow passes through twin 6’
diameter corrugated metal pipes. The pipes allow the earthen bridle path around
Hempstead Lake to cross over the open channel. There is some concrete rip-rap
around the downstream end of the pipes.

Photos 4 and 15: Dam at Northwest od concrete slab along crest Iocatéd 'n'd“rth of
Southern State Parkway (visible near top left) (1/21/2015). Dam breach location
(upstream side at right) (7/17/2014)

Ty TR\ Heas i : e N 7 L 52012

17: Culvert under the Southern State Parkway (upstream side left)
located between NW Pond/Hempstead Lake (1/21/2015). Downstream view at right.
Twin corrugated metal pipes about 15 feet long, located downstream of the SSP carry
the bridle path over the stream where it discharges into the north end of Hempstead
Lake.

R S T
Photos 16 and

(b) Hempstead Lake Dam/ Lakeside Drive

Hempstead Lake Dam is approximately 17’ high at the downstream toe. The upstream
side of the earthen dam is lined with an 18” thick stone facing. The original crest of the
dam was reputedly 24’ wide but was later widened to accommodate a 40’ wide roadway
with 10’ +/- wide grassed areas on either side. The roadway is Lakeside Drive and
features a concrete base with asphalt wearing surface. The gatehouse is the outlet to
the dam and features gates and overflow weirs discharging to twin 36" diameter pipes.
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Photo 18: Dam at Hempstead Lake with gatehouse (upstream side) located at the south
end of the lake. Lakeside Drive runs along the dam crest. (4/2/2014)

The weir chamber of the gatehouse was built with a brick pipe arch that extends from
Hempstead Lake down to South Pond and also has an extension that runs around the
western perimeter of South Pond. The opening to the pipe arch has been bulk-headed
at the back wall of the weir chamber around the twin 36” pipes. The pipes extend
approximately 30’ downstream before they end at a second bulk-head and discharge
into the pipe arch. Discharge from Hempstead Lake then flows several hundred feet
through the pipe arch to the inlet gatehouse on South Pond.

rf' g

 visible from exteric

o
~—
b
g
S
L
=
=
]
L]
5
: =
-
5
=
—
=
=
=
o
b=
;;

Photos 19 and 20: Taken inside the weir chamber of Hempstead Lake Dam gatehouse
by Taconic Search and Rescue Team in October 2002 when the lake was almost dry.
Left photo shows 36” outlet pipe through bulk-headed pipe arch at left and a 6” diameter
pipe elbow that appears to enter the lake on the right. Right photo shows low level
opening from the weir chamber to the lake.
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HLSP Aqueduct South
Entrance heading North .

Photos 21 and 22: South end of Hempstead Lake pipe arch where it discharges into
South Pond at the inlet gatehouse. Photo at left taken October 2002 right photo taken
8/14/13.

(c) South Pond Weir & Lakeview Avenue Culvert

The outlet for South Pond is a stone weir and spillway that appears to have a by-pass
system built in to accommodate maintenance on the weir. The stone spillway
discharges to an open channel that passes through the downstream culvert under
Lakeview Avenue. The outlet weir is approximately 25’ long. The spillway drops down
approximately 6’ lower than the weir. The concrete box culvert under the roadway is
approximately 11’ wide and 4’ high. In addition to this outlet, the original brick gatehouse
outlet that discharges to the pipe arch system still exists but has been barricaded with a
short concrete wall. Much of the gatehouse has been destroyed but beyond the barrier
the brick pipe arch system appears to remain intact. In the event of a major storm the
pond might overtop the concrete barrier and flow into the pipe arch. Record plans
indicate the pipe arch extends southward under Lakeview Avenue through the wooded
area to near Smith Pond and Peninsula Boulevard, where it then continues westward.

B LA

Photos 23 & 24: South Pond outlet weir spillway (left) and downstream culvert under
Lakeview Avenue (right). (5/16/2013)
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Photos 25 & 26: By-pass gates for South Pond outlet weir. Gate outlets are set lower
than the weir and would discharge flow downstream of the weir. It is unknown if these
are still functional. (5/16/13)

Photos 27 and 28: Original South Pond gatehouse outlet (now emergency overflow) to
brick pipe arch agueduct system (left). Concrete wall and 12" standpipe constructed in
front of it. There is a 24” diameter opening at bottom of concrete wall also. The condition
of the downstream pipe arch system is unknown. (5/16/2013)

(d) Maine Avenue Culvert

There is a wooded wetland area located downstream of Lakeview Avenue that serves
as a detention area mitigating flows during major storm events. Flow from the Lakeview
Avenue culvert continues southward as an open channel through the wetland area
under normal conditions. Maine Avenue crosses over the stream near the downstream
end of this wooded area. The culvert under Maine Avenue is approximately 11.5” wide
and 4.5’ high and features flared wing walls. The stream is approximately 20’ wide
where it comes into this structure and under normal flow conditions is about one foot
deep. He stream is approximately 18’ wide at the downstream end of the culvert.
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Photo 29: Culvert under Maine Avenue (ustrea side) located downstream of South
Pond/ Lakeview Avenue and upstream of Smith Pond (1/19/2011)

(e) Peninsula Boulevard Culvert - East

There is a stone arch culvert under Peninsula Boulevard that directs flow to a small
wetland area northeast of Smith Pond. There is a second stone arch culvert located
immediately downstream which then discharges into Smith Pond. The first culvert is
inaccessible and is assumed to be the same size as the downstream culvert which is
approximately 11’ wide and 5.5’ high at the top of the arch. The second culvert is
approximately 54’ long and passes through an earthen berm area topped with an
asphalt path and partially enclosed with a 6’ high chain link fence. The south side of the
berm features a railroad tie retaining wall that is about 4’ at the highest point. Either end
of the culvert includes a stone headwall and wing walls.

TN

Phots 31 and 31: Stone arch culvert under Pisul Boulevard (upstream side)
discharges into wetland area upstream of Smith Pond (5/20/2015)
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(f) Peninsula Boulevard Culvert — West

The Pines Brook generally flows through the Tanglewood Preserve as an open channel
but there is also a ponding area near the south end. The Preserve covers a large area
extending from Lakeview Avenue to Peninsula Boulevard and from Ocean Avenue to
Tanglewood Road. Flow discharges from the Preserve into Smith Pond via twin 14’
wide by 4.5’ high box culverts that pass under Tanglewood Road and Peninsula
Boulevard. The western box culvert is supplemented by an older 10’ wide by 4.5’ high
box culvert under Peninsula Boulevard which splits the flow into Smith Pond.

2.4  Water Storage Areas

Storm water runoff is stored in a series of water bodies in and around Hempstead Lake
State Park including Northeast Pond, Northwest Pond, Hempstead Lake, Schodack
Pond, South Pond, and Smith Pond (see Figure 3). Runoff from the north and northeast
sections of the watershed enters Northeast Pond. Runoff from the northwest enters
Northwest Pond. Runoff from the Northeast Pond flows through an open channel into
the Northwest Pond where the combined flow is then discharged via a culvert under the
Southern State Parkway into Hempstead Lake. Runoff from the west enters Schodack
Pond and Pines Brook. Runoff from the east generally bypasses the lake and
discharges into Smith Pond. Hempstead Lake and Schodack Brook discharge into
South Pond. South Pond and Pines Brook ultimately discharge into Smith Pond. Flow
in Smith Pond is controlled by an outlet weir that discharges into the Mill River which is
affected by the Atlantic Ocean tides on the south shore of Long Island. The portion of
the Mill River immediately down stream of Smith Pond is contained in a series of
massive box culverts that pass underneath the Long Island Railroad tracks, Merrick
Road and Sunrise Highway before daylighting again as an open channel in Mill River
Complex Park. See Figure 3, Mill River Waterbodies.

2.4.1 North Ponds

Water enters Northeast Pond from an open channel carrying Mill Creek and Horse
Brook as well as from overland flow in the areas surrounding the pond. Flow is generally
controlled by positive drainage collection systems including a 12’ x 5’ box culvert, a 48”
diameter pipe and a 36” diameter pipe that discharge into an open channel near
Hempstead High School located just north of the Northeast Pond. Additional runoff
enters the Northeast Pond from drainage systems along the Southern State Parkway.
The overland flow into the pond originates in residential areas, a golf course, wooded
areas, and the adjacent high school.

Water exits the Northeast Pond through an open channel at the southwest end of the
pond, flows through a 56” H x 90" W elliptical pipe under the bridle path and continues
in an open channel that discharges into Northwest Pond. The two north ponds are
separated from each other by a wooded area and earthen bridle path which is
approximately 1500’ in length with a low point around elevation (EL) 34 feet. During a
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major storm event, flow from NE Pond overtops both the open channel and the bridle
path and flows into NW Pond, effectively making one larger combined pond.

Water enters NW Pond from multiple sources. In addition to the open channel from the
NE Pond there is a 96" diameter pipe on the northwest side of the pond as well as
overland flow from the areas surrounding the pond. The overland flow originates in the
residential and wooded areas north and west of NW Pond. Water exits the pond
through an earthen dam topped by a concrete slab which has been breached. The
water then flows under Southern State Parkway through a 20’ W x 10’ H culvert to a
short open channel before passing through twin 6’ diameter pipes into Hempstead Lake.
The watershed area at the outlet of NW Pond is approximately 5.41 square miles.

Table 2.1 — North Ponds Storage

Northeast Pond Northwest Pond

EL | Area(acres) | EL | Area (acres)
18 | 5.0000*

20 | 7.1707 20 | 6.0000*
22 | 14.0850 22 | 7.4270
24 | 16.8841 24 | 23.2940
26 | 19.6644 26 | 26.9790
28 | 21.5159 28 | 29.4080
30 | 24.6953 30 | 32.5060
32 | 28.4643 32 | 32.5150
34 | 33.1115 34 | 37.245
36 | 38.3578 36 | 43.0980**
38 | 40.5375 38 | 50.4770**
40 | 74.4021 40 | 52.2500**
42 42 | 54.1710**
44 | 115.4876 44 | 56.1970**

*Estimated areas
Note: Elevation in NAVD88 **top of SSP el 37.0 ft area shown is n/o SSP

2.4.2 Hempstead Lake

Flow from the NW Pond enters Hempstead Lake through twin 6’ diameter pipes located
approximately 15 feet downstream from the culvert under the Southern State Parkway.
The purpose of the pipes is to carry the earthen bridle path that follows the perimeter of
the lake over the stream. Additional overland flow from adjacent residential and wooded
areas also enters the lake.

The water level of the lake is controlled by the gatehouse located on the dam at the
south end of the lake. There are five sluice gates in the dam which are rusted in the
closed position and three high level weir openings. The upper two gates have one foot

Hempstead Lake Dam ID No. 234-0193 Page 15



high openings cut through them. (Refer to photo 1). The gatehouse also appears to
have two low level openings to the lake each approximately 1’ H x 3° W at nearly the
same elevation as the downstream discharge pipes. Water flows through these
openings, into the gate house chamber, and exits through two 36 inch diameter
discharge pipes located at the bottom of the chamber. The two pipes are approximately
thirty feet long and are located within a brick pipe arch which is bulk-headed at the weir
chamber wall and at the downstream end of the pipes. Discharge from the pipes flows
south approximately 800 feet through the pipe arch to South Pond. The watershed area
to the outlet of Hempstead Lake is approximately 6.50 square miles.

Table 2.2 — Hempstead Lake Storage

Hempstead Lake

EL | Area (acres) EL Area (acres)
11 | 10.0000* 26 | 127.8485

12 | 12.1375 28 | 133.5202

14 | 30.7579 30 138.9749

16 | 54.2751 32 | 144.2241

18 | 73.8077 34 | 149.6231

20 | 101.0297 36 | 186.1978**
22 | 115.1724 38 255.4916**
24 | 121.9652 44 | 661.7146**

*Estimated areas
Note: Elevation in NAVD88 **top of dam el 35.66 ft areas shown n/o dam
2.4.3 South Pond

Water from Hempstead Lake enters South Pond through the brick pipe arch which ends
at a gatehouse inlet structure. Flow also enters South Pond from Schodack Brook, and
overland flow from areas surrounding the pond (SO1-S02). Water exits the pond
through a weir spillway into a box culvert under Lakeview Avenue. Additionally, the
original gatehouse outlet structure and pipe arch system remains in place near the
southwest corner of South Pond however a concrete barrier and standpipe has been
constructed in front of the outlet. The barrier makes this an emergency outlet that would
function only in extreme storm events.

Discharge from the pond to the original outlet is limited to a 24” opening through the
bottom of the concrete barrier during normal conditions. There appears to be some
water within the original outlet structure however it is difficult to assess how much since
there is brick rubble and debris from the gatehouse building that has been vandalized
and thrown into the outlet pipe arch. The water level of South Pond would have to rise
approximately four and one half feet in order to overtop the concrete barrier and
discharge into the brick pipe arch.
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It should also be noted that a large brick diverter tube extends around the west side of
South Pond from the Hempstead Lake pipe arch to the downstream pipe arch. The
upstream entrance to the diverter tube has apparently collapsed rendering it non-
functional however the majority of it seems to have been intact during a 2002 inspection
performed by the State.

Table 2.3 — South Pond Storage

South Pond

EL | Area(acres) | EL | Area (acres)
4 | 2533 16 | 25.855

6 |9.674 18 | 28.720

8 | 14.511 20 | 39.290

10 | 18.128 22 | 49.031

12 | 21.343 24 | 59.475

14 | 23.612

Note: Elevation in NAVD88

2.4.4 Schodack Pond

Schodack Brook is an open channel to the west of Hempstead Lake. Water is collected
in the brook from a series of small watersheds through pipes and overland flow (SD1-
SD21) and then discharges into Schodack Pond which is located south of the lake.
Discharge from Schodack Pond continues southward as an open channel that
eventually flows overland into South Pond.

Table 2.4 — Schodack Pond Storage

Schodack Pond
EL | Area (acres)
14 | 1.300*

16 | 1.400%*
18 | 1.582
20 | 3.534
22 | 5.413
24 | 14.430
26 | 26.297
28 | 36.631

*Estimated area

Note: Elevation in NAVD88
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2.45 Smith Pond

Smith Pond is the downstream end of the study area where flow from the Pines Brook
joins flow from the main Mill River systems including the Horse Brook, Mill Creek, and
Schodack Brook. Culverts under Peninsula Boulevard discharge flow from the Pines
Brook into the NW corner of Smith Pond while other culverts bring the main flow from
Hempstead Lake into the NE corner of Smith Pond. Water passes through Smith Pond
and exits over a weir spillway at the southeast corner of the pond. Downstream of the
spillway there are three additional pipes (48", 33", and 48” diameter) that discharge into
the Mill River from sub-watersheds (SM1 and SM2) located east of Hempstead Lake.

Downstream of the outlet weir the Mill River appears to be tidally influenced. At the
outlet of Smith Pond the approximate watershed area is 12.85 square miles.

Table 2.5 — Smith Pond Storage

Smith Pond
EL | Area (acres)
0 |9.690
2 | 16.866
4 |20.232
6
8

23.302
26.260
10 | 29.362
12 | 32.359
14 | 35.537
16 | 38.621
18 | 69.022
20 | 97.532
22 | 122.145
24 | 172.038
26 | 238.810

Note: Elevation in NAVD88
2.4.6 Other storage areas
Within the study area there are additional storage areas including Halls Pond and the
Tanglewood Preserve along the Pines Brook; and McDonald Pond located south of

Hempstead Lake and the wooded wetland area between South Pond and Smith Pond.

Halls Pond is located in the middle of Pines Brook within Halls Pond Park between
Hempstead Ave and Nassau Blvd. The Pines Brook flows southward into the pond as
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an open channel. The water level in Halls Pond is controlled by a concrete weir at the
south end of the pond. Once water flows out of the pond it passes under Hempstead
Avenue in a box culvert and continues south in Pines Brook as open channel flow.
There is a small amount of freeboard in the pond that could provide storage during peak
flows.

Table 2.6 — Hall's Pond Storage

Hall’s Pond
EL Area (acres)
25.5 | 1.654
29.5 | 1.654
32 | 4.795
34 | 15.131
36 |16.120
38 | 21.170
42 | 30.000*

*Estimated area
Note: Elevation in NAVD88

Tanglewood Preserve is located at the south end of Pines Brook before flow reaches
Smith Pond. There is a ponding storage area at the south end of the Preserve adjacent
to the open channel. The Preserve covers a large area extending from Lakeview
Avenue to Peninsula Boulevard and from Ocean Avenue to Tanglewood Road. It
provides some additional storage for peak flows on the Pines Brook during major storm
events.

Table 2.7 — Tanglewood Area Storage

Tanglewood
EL | Area (acres)
8 |3.733
10 | 8.816
12 | 12.361
14 | 20.181
16 | 26.237
18 | 39.026
20 | 60.528
22 | 85.085
24 | 119.985
30 | 299.932

Note: Elevation in NAVDS88
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McDonald Pond is located southeast of the intersection of Peninsula Blvd and Lakeside
Drive. The manmade pond is located between Hempstead Lake and South Pond. The
pipe arch carrying water from Hempstead Lake to South Pond passes to the west of
McDonald Pond. The pond offers minimal storage as it is only two feet deep. The pond
has been used for the recreational purposes such as ice skating and model boats

The wooded wetland area located downstream from South Pond extends from
Lakeview Avenue to Peninsula Boulevard and provides a fair amount of storage for the
Mill River system. This area is bisected by Maine Avenue which detains the flow as it
passes through the 11.5’ wide by 4.5’ high culvert under the roadway.

2.5 Piped Drainage Collection Systems

The Mill Creek Watershed consists of densely populated residential and commercial
areas as well as open space parks and golf courses in Nassau County. The majority of
the storm water runoff from the watershed is picked up through piped drainage
collection systems and small open channels. Much of the original Mill Creek and Horse
Brook located in the northern portion of the watershed has been picked up in box culvert
systems ultimately discharging into the north ponds. The Schodack Brook and Pines
Brook systems collect water from areas north and west of Hempstead Lake and
generally consist of open channels with numerous box culvert roadway crossings. The
Schodack Brook system flows into Schodack Pond and then continues southward
where it empties into South Pond. The Pines Brook system forms the western portion of
the watershed and flows from north to south as Pines Brook, which passes through the
Tanglewood Preserve detention area and then finally discharges into Smith Pond
through box culverts under Peninsula Boulevard. See Figure 4, Watershed Sub-area
Map.

2.5.1 Mill Creek/Horse Brook System

The Mill Creek/Horse Brook System originates in the northern portion of the watershed.
Overland flow enters into a series of piped drainage collection systems. These systems
are broken down into subareas NE1, NE2, NE3, NW 1, and NW 2.

NE 1 collects runoff from the northeastern portion of the study area. A 7'x5’ box culvert
enters the study area from the north. After a distance of 1700’, a 24” diameter pipe
enters the box culvert from the north. The 7'x5’ box culvert continues for another 1150
feet where a 36” diameter pipe enters the box culvert from the northwest. After
continuing an additional 150 feet the box culvert becomes an open channel flow. After
1000 feet a 30” diameter pipe discharges into the open channel from the west. The
open channel continues for an additional 1150 feet during which a 24” diameter and an
18" diameter pipe discharge into the open channel from the west. The flow then once
again enters a box culvert with a size of 10.5'x4’. After 1400 feet the box culvert size
increases to 12'x5’. The box culvert size remains the same for 750 feet where it is then
joined by the flow from a 42" diameter pipe from the northeast and a 24” diameter pipe
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FIGURE 4
Watershed Sub-Area Map
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from the east which all combine into a 12’x6’ box culvert. The box culvert continues for
2700 feet and then the box culvert size is reduced to a 12'x5’ box. After an additional
2150 feet the box culvert empties into Mill Creek and continues as open channel flow.

NE 2 collects runoff from the northeastern portion of the study area located east of the
north ponds. Overland flow is collected by the pipe system into a 15” diameter pipe.
After a distance of 900 feet the pipe diameter increases to 18”. The pipe then continues
on for an additional 450’. At this location the pipe diameter increases to 24” and
combines with the flow from a 24” pipe entering from the north and continues for
another 850 feet. The pipe then increases in size to a 30” diameter when it combines
with the flow from a 24” diameter pipe entering from the north and continues for 350
feet. After combining with an additional 24" pipe from the south, the pipe size increases
to 36” in diameter and continues for 2750 feet until it empties into Mill Creek.

NES3 collects runoff from the northern portion of the study area west of NE 1. Surface
runoff enters this piped drainage system with a pipe diameter of 24” which increases to
a diameter of 36" after the first 3200 feet of pipe. The pipe diameter increases to 42”
and then again to 48” over the next 2500 feet. At this location the pipe diameter
increases to 54” when the flow from an 18” diameter pipe enters the system, and the
pipe continues on for an additional 2150 feet. The pipe then increases in size to a 60”
diameter and extends 1450 feet at this size pipe. The system then increases into a
6'x5’ box culvert after the 60” diameter pipe combines with a 30” diameter pipe entering
from the west, and continues for 1250 feet and then to an 8'x5’ box culvert for 1550 feet.
The box culvert then increases to 9'x5’ with the addition of flow from a 30" diameter
pipe, and travels 2000 feet before increasing to a 14’'x5’ after additional pipes discharge
flow into the box culvert for the final 1500 feet before emptying into Mill Creek.

NW1 does not contain any piped drainage system. This runoff is over land flow which
flows into Northeast and Northwest Ponds.

NW?2 is located northwest of the north ponds. Runoff flow enters the piped drainage
system through a 24” diameter pipe at the north end of the watershed. After 1500 feet,
an additional 24” and 18" diameter pipe combine and the pipe size increases to 36"
diameter and continues for 750 feet. The pipe size then increases to 48" diameter when
a 36” diameter pipe connects from the east and continues for 870 feet. At this location
the 48” pipe combines with a 42” pipe from the west into a 60” diameter pipe for 750
feet. The pipe diameter then increases in size to 66” for 1550 feet. Additional flow is
added at this location by a 42" diameter pipe from the northwest combining with the 66”
diameter pipe into a 78" diameter pipe for 1120 feet. The pipe then changes to an 8'x5’
box culvert for 1700 feet. The box culvert then transitions to a 96” pipe and continues
for 2450 feet before emptying into Northwest Pond.
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2.5.2 Schodack Brook System

The Schodack Brook System is made up of several smaller piped systems emptying
into the open channel flow of Schodack Brook. The Brook flows southward to Schodack
Pond and then continues southeast to South Pond.

SD1 is located west of Northwest Pond. Overland flow enters the pipe system into an
18" diameter pipe for a length of 850 feet. The pipe diameter then increases to 42" for
2000 feet. The 18” diameter pipe at the start of the system appears to be an addition
after the original 42” pipe. The pipe then empties into the north end of Schodack Brook.

SD2 is located west of Northwest Pond. Runoff enters the pipe system into a 24”
diameter pipe for 940 feet. The pipe size then increases to 30” diameter when a 24”
diameter pipe connects from the east, for 890 feet. The pipe diameter increases to 36”
where an additional 30” pipe merges with the system for 180 feet, followed by a 42”
diameter pipe for 300 feet. The pipe then discharges into the north end of Schodack
Brook.

SD3 is located west of Northwest Pond. Storm water runoff enters the pipe system into
an 18” diameter pipe and travels 450 feet. The pipe size then increases to 24” diameter
for 930 feet before emptying into Schodack Brook north of Southern State Parkway.

SD4 is located is located east of the LIRR and north of Southern State Parkway. There
are no pipe systems in this sub watershed. Runoff flows overland directly into
Schodack Book.

SD5 is located south of Southern State Parkway and west of Schodack Brook. Runoff
flows into the pipe system into an 18” diameter pipe for 780 feet before emptying into
Schodack Brook.

SD6-SD8 have no pipe systems. All runoff flows overland into Schodack Brook.

SD9 is located south of Southern State Parkway and west of Schodack Brook. Runoff
enters the pipe system in an 18” diameter pipe for 700 feet and then the pipe size
increases to a 30” diameter pipe for 850 feet. The pipe then empties into Schodack
Brook.

SD10 has no piped drainage system. All storm water runoff flows overland and into
Schodack Brook.

SD11 is located south of Southern State Parkway and east of Schodack Brook. Surface
runoff enters the system into a 24” diameter pipe and travels 700 feet. The flow
combines with a second 24” diameter from the east into a 30” diameter pipe and
extends an additional 1050 feet. The pipe then empties into Schodack Brook.
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SD 12 has no piped drainage system. All storm water runoff flows overland and into
Schodack Brook.

SD 13 is located west of Hempstead Lake along Southern State Parkway. Flows enter
the piped system into a 30” diameter pipe and travel 800 feet until emptying into
Schodack Brook.

SD 14 is located west of Hempstead Lake along Southern State Parkway. Flows enter
the piped system into a 30” diameter pipe and travel 800 feet until emptying into
Schodack Brook.

SD15 is located west of Hempstead Lake and east of Schodack Brook along eastbound
Southern State Parkway and a parking area south of the parkway. Runoff enters the
piped system into an 18” diameter pipe in the parking area and travels 350 feet. The
pipe then increases in size to a 24” diameter and travels an additional 850 feet. The
diameter of the pipe then increases to 30” for another 1050 feet. The flow then empties
into Schodack Brook.

SD16 is Southern State Parkway west of Schodack Brook. Over land flow enters the
system into a 24” diameter pipe which travels 500 feet before emptying into Schodack
Brook.

SD17-SD18 have no piped drainage systems. All storm water runoff flows overland and
directly into Schodack Brook.

SD19 is located west of Hempstead Lake. A small area of runoff collects and drains
into a 15” diameter pipe which travels 80 feet to empty into Schodack Brook.

SD20 is located west of Hempstead Lake and north of South Pond. Storm water runoff
enters the system into an 18” diameter pipe and travels 550 feet. The flow then enters
an open channel for 340 feet until entering Schodack Pond.

SD21 is the area around Schodack Pond. Storm water runoff from the surrounding area
enters the piped system in an 18” diameter pipe and travels 150 feet. The pipe size
then increases t 024" diameter and continues an additional 120 feet. The pipe then
empties into an open channel with a length of 150 feet before emptying into Schodack
Pond.

2.5.3 Pines Brook System

The Pines Brook flows from north to south extending almost the length of the
watershed. It conveys runoff from the western side of the watershed in an open channel
which passes through numerous box culverts at roadway crossings. The Brook is
typically broad (10’ to 20’ wide) and shallow (1’ to 3’ deep) under normal conditions.

PB1 is located in the northwestern portion of the study area. Overland flow enters the
piped drainage system into a 15” diameter pipe that extends a distance of 1050 feet.
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The pipe size then increases to 18” in diameter and continues for 2520 feet. The pipe
diameter then increases to 36” for 920 feet, where an 18” diameter pipe from the north
and a 15” diameter pipe from the west join the system. The pipe size increases to a 42”
diameter pipe and continues for 2100 feet. The pipe size then increases to 48” in
diameter for the next 4500 feet. The system then increases to a 60” diameter pipe for
final 7050 feet, during which an18” diameter pipe from the east, 15" from the east, 42”
from the west, 24” from the west and two 24" diameter pipes from the east empty into
the system. The flow then enters the north end of Pines Brook which is an open
channel flow.

PB-A—PB-I are located along the north end of Pines Brook. Each small sub watershed
consists of either a 15” diameter or 18” diameter pipe for a length of less than 100 feet
before emptying into Pines Brook.

PB2 is located east of Pines Brook. Flow enters the system into a 24” diameter pipe
which continues for 1950 feet before the pipe size increases to a 30” diameter pipe for
170 feet. The flow then empties into Pines Brook.

PB3 is located east of Pines Brook south of PB2. Storm water runoff enters the system
into a 15” diameter pipe for 250 feet and then empties into Pines Brook.

PB4 is located east of Pines Brook and south of Hempstead Turnpike. Flow enters the
system into an 18” diameter pipe for 900 feet. The pipe size then increases to a 24”
diameter when the 18" pipe combines with the flow from an 18” pipe flowing from the
west, for 1400 feet. The diameter of the pipe then increases to 30”7, where an additional
18” diameter pipe enters, for 175 feet before emptying into Pines Brook.

PB5 is located east of Pines Brook and south of Hempstead Turnpike. Flow enters the
system into an 18" diameter pipe. After traveling 530 feet, the pipe size increases to 24”
in diameter for an additional 780 feet. The pipe size then increases to 30” diameter for
270 feet. Finally the pipe increases to a 36" diameter for the last 180 feet before
emptying into Pines Brook.

PB6 is located west of Pines Brook and south of Hempstead Turnpike. Storm water
runoff enters the piped drainage system into an 18" diameter pipe which travels 600
feet. The pipe size then increases to a 24” diameter pipe and travels 780 feet. The
pipe size then increases again to a 30” diameter for 380 feet. At this location the pipe
increases in diameter to 42”7, where a 24” pipe joins from the northeast, for 400 feet.
The pipe then decreases to a 36” diameter pipe for the final 1640 feet before emptying
into Pines Brook.

PB7 is located south of Hempstead Turnpike and west of Pines Brook. Surface runoff
enters the system into an 18” diameter pipe. The pipe has a length of 2250 feet after
which the flow empties into Pines Brook.
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PBS8 is located south of Hempstead Turnpike along Munson Ave. Flow enters the piped
drainage system into a 15” diameter pipe for 140 feet before emptying into Pines Brook.

PB9 is located west of Pines Brook south of PB6. Runoff enters the system into an 18”
diameter pipe for 1060 feet. The pipe diameter then increases to 24” diameter for 150
feet before emptying into Pines Brook.

PB10 is located west of Pines Brook. Flow enters the system into an 18” diameter pipe
which flows 470 feet before emptying into Pines Brook.

PB11 is located along Nassau Blvd west of Pines Brook. Runoff enters into an 18”
diameter pipe which flows for 50 feet and then empties into Pines Brook.

PB12 is located along Nassau Blvd, north of Johnson La, and west of Pines Brook.
Flow enters a 15” diameter pipe and travels 90 feet before emptying into Pines Brook.

PB13 is located east of Pines Brook and North of Johnson. Runoff flows into the
system into a 15” diameter pipe for 75 feet and then empties into Pines Brook.

PB 14 takes runoff from Nassau Blvd west of Pines Brook. Storm water flows into the
piped system into an 18" diameter pipe for 820 feet. Water then empties into Pines
Brook.

PB 15 is located along Dogwood Ave west of Pines Brook. Storm water runoff flows
into the system into an 18" diameter pipe for 1760 feet. The pipe size then increases to
30" diameter for 800 feet. The pipe size then increases to 36” diameter where a 24”
pipe joins from the north, for a length of 900 feet. Finally, the pipe diameter increases to
42" for 420 feet and then empties into Pines Brook.

PB16 is located west of Nassau Road and east of PB15. Flow enters the system in an
18" diameter pipe and travels 350 feet. The pipe diameter then increases to 24” for
1010 feet. The pipe size then increases to 30” diameter for 580 feet. An 18” diameter
pipe merges from the north and the pipe size increases to 36” diameter for 230 feet
before emptying into Pines Brook.

PB17 is located north of Southern State Parkway and east of Hempstead Ave. Runoff
enters the system into a 24” diameter pipe and travels a distance of 1190 feet. The pipe
size then increases to 30” diameter when 2 x 24” diameter pipes enter from the north,
for a length of 200 feet. An 18" pipe from the north merges with the 30” pipe and the
pipe diameter then increases to 36” for 240 feet. The pipe size then increases to 48”
diameter adding flow from an additional 24” pipe entering from the east, for 310 feet and
then empties into Pines Brook.

PB18 does not contain any piped drainage system. Runoff flows over land on Maple
Street and Hempstead Ave and directly into Pines Brook.

Hempstead Lake Dam ID No. 234-0193 Page 25



PB19 is located north of Southern State Parkway and west of Pines Brook. Runoff
enters the system into a 24” diameter pipe and travels 200 feet before emptying into
Pines Brook.

PB20 is located north of Southern State Parkway and east of Pines Brook. Storm water
runoff enters the system into an 18” diameter pipe and travels 180 feet before it empties
into Pines Brook.

PB21 is located between Southern State Parkway and the Long Island Railroad west of
Pines Brook. Runoff enters the piped drainage system into a 15" diameter pipe with a
length of 1150 feet. The pipe diameter then increases to 24” for a length of 490 feet.
The pipe then increases to a 30" diameter when joined by a 24" diameter pipe entering
from the south, for the final 180 feet before emptying into Pines Brook.

PB22 is located south of Southern State Parkway and west of Pines Brook. Storm
water runoff enters the piped drainage system into an 18” diameter pipe with a length of
1300 feet. The pipe diameter then increases to a 30” diameter with a length 1940 feet.
The pipe size then increases to 36” in diameter with a length of 1120 feet. The flow
then empties into Pines Brook.

PB23 is located in the southwestern portion of the study area. Storm water runoff
enters the piped drainage system into a 24” diameter pipe with a length of 1140 feet.
The pipe size then increases to 30” diameter with a length of 1850 feet. The pipe then
transitions to a 2.5'x5’ box culvert for 250 feet. At this location the box culvert
transitions to a 48” diameter pipe for 1930 feet. The pipe then once again transitions for
a 2.5'x5’ box culvert for with a length of 100 feet, during this distance, a 30” diameter
pipe from the north, a 36” pipe from the north and a 48” pipe from the west enter the box
culvert. The box culvert then transitions to a 72” diameter pipe with a length of 3180
feet. During this final 3180 feet a series of pipes enter the flow. A 24" diameter pipe,
42" pipe, and 30" pipe all enter from the south. The pipe then discharges into Pines
Brook.

PB24 is located south of the Long Island Railroad and west of Pines Brook. Storm
water runoff enters the system into a 24” diameter pipe and travels 1310 feet before
emptying into Pines Brook.

PB25 is located south of the Long Island Railroad and west of Ocean Ave. Flow enters
the system into a 24” diameter pipe and travels for a distance of 2000 feet. When an
additional 24” diameter pipe joins from the south, the pipe size then increases to 36”
diameter for a length of 350 feet. The pipe then discharges into the box culvert that
handles the Pines Brook flow.

PB26 is located south of the Long Island Railroad and east of Pines Brook. The flow
enters the system into a 24” diameter pipe and travels a distance of 480 feet. The pipe
size then increases to a 30” diameter pipe with a length of 340 feet. The pipe diameter
then increases to 36” for a length of 2150 feet. The pipe diameter at this location
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increases to a 60” diameter after a 36” diameter pipe merges from the southeast, for 90
feet and then discharges into Pines Brook.

PB27 is located south of the Long Island Railroad and east of Pines Brook. Storm
water runoff enters the piped drainage system in a 24” diameter pipe with a length of
490 feet. The pipe then discharges into Pines Brook.

PB28 is located south of the Long Island Railroad and east of Pines Brook. Runoff
enters the system in an 18" diameter pipe with a length of 600 feet. An 18" diameter
pipe merges from the east and the pipe then increases in size to a 24” diameter with a
length of 560 feet. The pipe then empties into Pines Brook.

PB29 is located north of Smith Pond and east of Pines Brook. Surface runoff enters the
piped drainage system into an 18” diameter pipe with a length of 560 feet. The pipe
diameter then increases to 24” for a length of 2420 feet. The pipe then discharges into
Pines Brook.

PB30 is located north of Lakeview Ave and east of Pines Brook. The storm water runoff
enters the system in an 18” diameter pipe with a length of 520 feet. The pipe size then
increases to a 24” diameter pipe and continues for 410 feet. The pipe then empties into
Pines Brook.

PB31 is located north of Lakeview Ave on both side of Pines Brook. Runoff enters an
18” diameter pipe with a length of 210 feet. The pipe then discharges into Pines Brook.

PB32 is located north of Smith Pond. Surface runoff enters the piped drainage system
into an 18” diameter pipe with a length of 1270 feet. The pipe size then increases to a
30" diameter pipe when joined by an 18” diameter pipe from the south, with a length of
260 feet. At this location, the pipe discharges into Pines Brook.

PB33 is located north of Lakeview Ave and west of Pines Brook. Storm water runoff
enters the piped drainage system into an 18” diameter pipe with a length of 200 feet.
The pipe then discharges into Pines Brook.

PB34 does not contain any piped drainage system. Storm water runoff flows overland
and directly into Pines Brook.

PB35 is located northeast of Smith Pond. Flow enters the system into an 18” diameter
pipe with a length of 300 feet. The pipe then discharges into Pines Brook.

PB36-PB42 do not contain any piped drainage systems. Storm water runoff flows
overland and directly into Pines Brook.
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2.5.4 Mill River System

The Mill River System encompasses all of the above systems. The Horse Brook/Mill
Creek Systems flow into Northeast and Northwest Ponds. This flow then enters
Hempstead Lake which flows into South Pond. In South Pond, the flow is combined
with discharge from the Schodack Brook system. The flow then moves on to Smith
Pond where it is also joined by the flow from the Pines Brook System. Where the flow
exits Smith Pond downstream of the outlet weir it is joined by flow from two sub-
watersheds located to the east of Hempstead Lake, South Pond, and Smith Pond. This
combined flow then passes under Merrick Road, the LIRR, and Sunrise Highway in
massive box culverts ultimately discharging to the Mill River. Flow downstream of the
Smith Pond weir is subject to tidal influence.

2.6 Rainfall Patterns

The hydrological analysis of the watershed was based on SCS Type Il rainfall patterns
and the design storm rainfall totals were based on current NYSDOT values for the 2
year, 5 year, 25 year, and 100 year frequency storms. The probable maximum
precipitation for this watershed was calculated to be 32.84 inches from the 34 inch
maximum rainfall amount provided in HMR 51. Additional information is provided in
Section 3.8 of this report.

2.7 FEMA Floodplain

The most recent Flood Insurance Study for the Hempstead Lake area is dated
September 11, 2009 and covers all of Nassau County, New York. The Flood Insurance
Rate Maps (FIRM) for the watershed area include panels 0210G, 0216G, and 0217G.
The portion of the watershed considered to be within the special flood hazard areas
subject to inundation by the 100 year storm event (zone A) is the area around Smith
Pond. The inundation area appears to remain within the wooded parklands around the
pond which is bounded by Peninsula Boulevard (north), Ocean Avenue (west), and
Merrick Road/LIRR (south). The segment of the Mill River immediately downstream of
Smith Pond is classified as zone AE and is subject to inundation up to elevation 9 for a
100 year storm event as indicated on panel 0219G. See Appendix F.
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Section 3.0 Hydrological Analysis

This section discusses the computer models and methodologies that were used to
determine the amount of runoff generated by various design storms including the
probable maximum precipitation (PMP) for the overall watershed area. We utilized
computer models generated by the US Army Corps of Engineers’ (USACOE) Hydrologic
Engineering Center (HEC) to predict the peak flow rates and maximum precipitation.
Model input data includes information defining the watershed such as area size, slope,
runoff curve numbers, time of concentration and lag time, available storage volume,
channel routing conditions, and rainfall data. The models and input data are discussed
further below.

3.1  Methodology

In general Soil Conservation Service (SCS now known as NRCS) TR-55 methods were
used to develop the input data for the Hydrologic Modeling System (HEC-HMS) version
3.5 program. The overall watershed was broken down into 110 sub-watersheds based
on physical characteristics such as cover conditions, slope, method of conveyance
(natural open channel or closed pipe system), and point of discharge. Peak flow rates
were generated from HEC-HMS for each sub-area, reach, and water body. Peak flows
at key locations such as Northeast Pond, Northwest Pond, Hempstead Lake, Schodack
Pond, South Pond, Pines Brook, and Smith Pond were also developed for use in the
Hydraulic model. Although stream gage data is not available for the Mill Creek/River
system a limited amount of stream gage data is available for the Pines Brook. The flow
data and corresponding rainfall data was used to help calibrate the model.

The probable maximum precipitation (PMP) for this project was generated using data
from Hydro-Meteorological Report 51 (HMR51), “Probable Maximum Precipitation
Estimates, United States East of 105" Meridian” published by the USACOE, NOAA, and
the National Weather Service in June 1978. Rainfall data from HMR51 and watershed
boundary Northing/Easting data from LKB’s CADD files were then input into the
HMR52-FL computer spreadsheet model set up by Gary M. Franc and most recently
updated on 2/12/2014. HMR52-FL was developed by converting the original HEC
HMR52 FORTAN code into a more user-friendly Excel spreadsheet format.

HMR52 stands for Hydro-Meteorological Report 52 “Application of Probable Maximum
Precipitation Estimates, United States East of the 105" Meridian” which was published
by the National Weather Service and the USACOE in August 1982. HMR52 presents
the procedure to maximize the amount of runoff from a watershed based on an elliptical
isohyet pattern derived from past major recorded rainfall events. The ratio of major to
minor axes of 2.5 to 1 is used for the elliptical pattern. The program generates the total
rainfall for a 72 hour period in 6-hour increments and compares (a) varying storm sizes
for the optimal fixed storm orientation and (b) fixed storm sizes for varying storm
orientations. It then determines the maximum rainfall over a 24 hour period based on
the four largest 6-hour increments.
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HMR52-FL calculates the PMP for the study area to be 32.84 inches of rain based on a
fixed storm size of 10 square miles at an orientation of 207.97 degrees. This compares
to the maximum possible rainfall of 34 inches for this area given in HMR51 over a 24
hour period and an optimal orientation of 201 degrees. HMR52-FL also allows the user
to break the overall watershed into sub-watersheds for comparison purposes.

3.2 Sub-watershed Delineation

Initially the watershed was broken down into fairly large sub-watersheds based on GIS
topography, existing drainage collection system record information, aerial orthoimagery,
and the point of discharge into a major water body. This simplified approach seemed to
yield very conservative (high) rates of runoff due to the size of the areas, so the sub-
watersheds were then broken down into 110 smaller areas based on flow patterns and
the location of junction points (either natural stream confluences or piped system
manholes/junction structures). Breaking the overall watershed down into smaller pieces
allows for subtle changes in the times of concentration for each subarea which then is
reflected in the overall peak flow times. This approach did reduce peak flow rates
however many sub-watersheds have similar characteristics (flow lengths and slopes,
runoff curve numbers, etc.) so the peak flows are still high for this area. See Figure 5,
HEC-HMS Model Layout.

Figure 5 represents the dendritic system that makes up the Mill River Watershed. The
branches indicate flow through the Pines Brook (PB), Schodack Brook (SD), Northwest
Pond (NW), Northeast Pond (NE), and Smith Pond (SM). Sub-basins (SB) indicate
areas where flow is generated. Junctions (J) indicate changes in flow conditions such as
change of pipe size or slope, or where flows are being combined. Flow is routed through
reach areas (R) or reservoir storage areas to develop peak flow rates for each design
storm entered. The HEC-HMS model uses hydrological input variables including
tributary area, curve number, lag time (60% of the Time of Concentration), flow length,
slope, channel type/geometry, and reservoir stage /storage data to determine runoff
flow rates.

3.3 Runoff Curve Numbers

The runoff curve numbers were based on the type of development/zoning, the type of
vegetative cover, and the underlying soil conditions for the area. The United States
Department of Agriculture — Natural Resources Conservation Service (USDA-NRCS)
geotechnical data was used to determine the hydrologic soil group classification for
each tributary area within the watershed. The Curve Number is a value between 0 and
100 which represents the average antecedent runoff condition for the study area. The
CN was determined by using the knowledge of the ground cover and the soil group by
selecting the most appropriate average antecedent runoff condition value from the
runoff Curve Number table. In general the watershed area is highly developed with
fairly dense residential zoning mixed with commercial areas and a few scattered open
spaces (golf courses, parks).
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It should be noted that Table 3.1 shown below is for informational purposes and does
not depict the actual values used in the model. For the HEC-HMS model a separate
curve number was applied to each subarea rather than applying a weighted CN to
groups of subareas. The table is intended to provide insight into the general
characteristics of the subareas. Detailed curve number data is provided in Appendix A
of this report.

Table 3.1 — Weighted Curve Numbers

Location Total Area Weighted CN Weighted CN
(Outlet) (acres) (original estimate) (modified)
NE Pond 2492.52 81 73
NW Pond 831.76 75 67
Hempstead Lake 308.57 74 67
Schodack Pond 339.81 77 69
South Pond 69.00 75 68
Pines Brook 2762.52 81 73
Smith Pond 758.29 77 69

The original estimated CN values for each watershed were applied to the HEC-HMS
model and run. There is no available stream gauge data for the Mill River, however
there is a limited amount of USGS data available for the Pines Brook. The USGS peak
stream flow data and corresponding rainfall data for a storm on 1/3/1999 was used to
check the Pines Brook segment of the model for reasonableness. The hydrograph for
that date was run through the model and peak flows were compared to the available
data. The model predicted much higher flows that the record data. The curve numbers
were reduced by ten percent and then the model was re-run. The model predicted flows
while lower, were still more conservative than the recorded data. It was determined that
we would use the lower curve numbers throughout the model. No further calibration was
attempted since the information about the Pines Brook gauge was very limited.

3.4 Times of Concentration

The Time of concentration (T¢) and Travel Times (Tt) through each tributary area were

calculated using Technical Release 55 (TR-55) Peak Discharge methodologies (USDA
1986). The time of concentration is the time required for the entire sub-watershed area
to contribute runoff flow from the most remote point to the outlet point. The T is the

sum of the individual travel time components within the sub-area. Calculation of the T
and Tt involves knowledge of the surface roughness, channel shape and flow patterns,

flow length, and average slope of tributary topography. Typically throughout the
watershed the Tc values range from 0.5 hours to 2 hours with an average time around
0.9 hours. The input for the HEC-HMS program is the sub-area lag time which equals
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60% of the T for ungauged watersheds. Detailed calculations for Times of
Concentration/Lag Times are provided in Appendix C of this report.

3.5  Surface Water Storage and Reservoir Routing

Surface water storage is provided by several waterbodies throughout the watershed.
From upstream to downstream waterbodies along the Mill River system include: NE
Pond, NW Pond, Hempstead Lake, Schodack Pond, South Pond, and Smith Pond.
Additional storage is provided in the wooded wetland area located between South Pond
and Smith Pond. Hall’'s Pond provides storage at the upstream end of the Pines Brook
system and the Tanglewood area provides storage at the downstream end.

Storage area volumes were derived from available CAD and GIS data supplemented by
bathymetric survey data. The volume data was input into HEC-HMS as stage-storage
tables. See section 2.4 of this report for additional stage-storage information. Initial
water surface elevations were set to the outlet weir/open channel elevations at NE
Pond, Hempstead Lake, Schodack Pond, South Pond, Smith Pond, and Hall’'s Pond.
The water surface elevation at NW Pond was set at elevation 25.0 feet which reflects
average conditions after the earthen dam was breached. The top of slab elevation for
the earthen dam is 27.1 feet (NAVD88). The culvert invert under the Southern State
Parkway is set at elevation 19.6 feet.

3.6  Channel Routing
The Muskingum-Cunge method of routing which uses Manning’s equation was used in

the HEC-HMS analysis for this watershed. The input data for channel routing includes
Manning’s roughness coefficient “n” values, channel width, shape, slope, side slopes.

Table 3.2 — Roughness Coefficients

Surface condition “n” value
Concrete/ brick 0.015
Corrugated metal 0.022
Earth channel — weedy 0.030
Natural streams — major rivers 0.035
Floodplains — light brush 0.050
Floodplains — heavy brush 0.075
Floodplains - trees 0.150
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3.7 Groundwater Conditions

Groundwater (base flow) was not modelled in a detailed fashion using HEC-HMS due to
a lack of recorded data. The starting water surface elevations within the lake and ponds
were set to the elevation of the controlling outlet structures. Since the outlet dam for the
NW Pond was previously breached the starting water surface elevation was set to
reflect average observed conditions since the breach.

According to USGS recorded data for general groundwater conditions on Long Island in
2010 groundwater appears to drop from elevation 30 north of the NE Pond to below 20
near the Hempstead Lake Dam to an approximated elevation10 at the downstream end
of Smith Pond. These water levels are high and reflect that the highest water year ever
recorded for New York was from October 2010 to September 2011.

USGS took monthly at the gatehouse during the period between May 2003 through
September 2006. Extreme water levels for this period were a maximum of 22.41 feet
(4/19/2005) and a minimum of 19.34 feet (5/13/2003). It should be noted that
Hempstead Lake was at its lowest elevation in October 2002 (outside of this range)
when the Lake was almost dry. The average water level for the 2006 water year from
October 2005 to September 2006 was elevation 20.9. The extremes for this period were
21.32 feet in November and 20.45 feet in April. Water year 2006 had the highest
recorded water levels for New York until water year 2011.

In addition to the readings taken at the Hempstead Lake Dam gatehouse there are
three USGS monitoring wells (#13374.1, #13373.1, and #13372.1) located close to the
perimeter of the lake with data from the period 2002 to 2015. Well #13374.1 is located
at the northern end of the lake near Peninsula Boulevard and reflects water levels in the
North Ponds as well as the north end of the lake. The average water elevation for this
well is 25.06 feet. Well #13373.1 is located near Lakeside Drive on the western side of
the lake at about the midpoint and reflects the average water level near the middle of
the lake at 21.55 feet. Well #13372.1 is located near Lakeside Drive and appears to be
just east and downstream of the dam. The average water level at well #13372.1 is 16.77
feet which likely reflects the drop in water level from the upstream to downstream sides
of the dam. See Appendix E for additional groundwater data.

3.8  Precipitation

Theoretical storm precipitation was based on the 24 hour SCS Type Il design storm for
various frequency storms from 5 years to 100 years. To determine the probable
maximum precipitation (PMP) an analysis using HMR 51 and HMR 52 was conducted.

HMR 52 was used to estimate the PMP spatially and temporally to the Hempstead Lake
watershed. As noted above the PMP for this watershed was determined to be 32.84
inches. The hyetograph from HMR 52 for the peak 24 hour period was input into HEC-
HMS to generate the peak flows for the PMF. For the HEC-RAS analysis ¥z the peak
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flows for the calculated PMF were used. The results of the HMR 52 analysis are
provided in Appendix H.

Table 3.3 — Precipitation

Design Storm Total Rainfall
(Frequency) (in)
5 year 4.5
25 year 6.0
50 year 7.0
100 year 7.5
PMP 32.84

3.9  Existing Condition Peak Flows

A summary of peak flows modeled in HEC-HMS for the existing conditions is provided
below in Table 3.4. The locations roughly follow the flow of runoff through the watershed
from upstream to downstream. The first location is the Mill Creek upstream of where it
enters the NE Pond. The second location is at the outlet to the NW Pond and reflects
the additional inflow into the NW Pond from a 96” diameter pipe and overland flow as
well as storage within the NE and NW Pond. The attenuation of peak flows in the North
Ponds is evident for the 5 year and 25 year storm events but the capacity of the ponds
is exceeded for the larger storm events. The third location in Table 3.4 is at the dam
outlet of Hempstead Lake which attenuates more flow for all storms until it is overtopped
by the %2 PMF event. Two locations are included for the 2 PMF event to show outflow
through the dam separately from flow due to overtopping. The next location is at the
outlet to South Pond and reflects additional flow into the watershed from Schodack
Brook as well as storage within the pond. The last location is at the outlet weir of Smith
Pond which discharges into tidal waters. The table includes the time of the peak inflow
and peak outflow during the 24 hour storm. It should be noted that the peak outflow
from Hempstead Lake extends past 24 hours for some storm events and is shown as a
time value greater than 24.

Table 3.4 — Peak Flows Existing Condition

Peak Peak

Storm Time Inflow Outflow Time
Frequency Location Hr: Min CFS CFS Hr: Min

5 year Mill Creek into NE Pond 12:45 1831 1760 13:00

5 year NW Pond Outlet 13:00 631 564 14:45

5 year Hempstead Lake Outlet 14:45 611 25.2 29:45

5 year South Pond Outlet 13:00 233 128 14:30

5 year Smith Pond Outlet 13:45 1433 1342 14:15
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Table 3.4 — Peak Flows Existing Condition (continued)

Peak Peak

Storm Time Inflow Outflow Time
Frequency Location Hr: Min CFS CFS Hr: Min

25 vyear | Mill Creek into NE Pond 12:45 3051 2901 12:45

25year | NW Pond Outlet 13:30 2368 1432 14:15

25 year | Hempstead Lake Outlet 14:15 1489 68 29:15

25year | South Pond Outlet 13:00 392 210 14:15

25 year | Smith Pond Outlet 14:00 2058 2004 14:30
100 year Mill Creek into NE Pond 12:45 4337 4160 12:45
100 year NW Pond Outlet 13:15 4387 3404 13:30
100 year Hempstead Lake Outlet 14:00 3443 78.9 28:30
100 year South Pond Outlet 13:00 591 301 14:00
100 year Smith Pond Outlet 14:15 2510 2471 14:30
PMP full Mill Creek into NE Pond 16:15 25723 25486 16:15
PMP full NW Pond Outlet 16:15 32616 31306 16:30
PMP full Hempstead Lake Outlet 16:45 32129 902 17:45
PMP full Hempstead Lake Overtop 17:45 18367 18362 17:45
PMP full South Pond Outlet 17:30 20883 19981 17:45
PMP full Smith Pond Outlet 17:15 36169 35338 17:30
1/2 PMP Mill Creek into NE Pond 16:15 12862 12743 16:15
1/2 PMP NW Pond Outlet 16:15 16308 15653 16:30
1/2 PMP Hempstead Lake Outlet 16:45 16065 451 17:45
1/2 PMP Hempstead Lake Overtop 17:45 9184 9181 17:45
1/2 PMP South Pond Outlet 17:30 10442 9991 17:45
1/2 PMP Smith Pond Outlet 17:15 18085 17669 17:30

Peak flows are calculated based on the outlet configurations for each waterbody as
discussed in Section 2 and detailed further in Section 4 of this report. The initial flows
into the Northeast Pond are somewhat conservative since much of the upstream
watershed is collected in large box culvert and piped systems that convey flow into an
open channel upstream of the pond and the capacity of these systems is far exceeded
during the bigger storm events. The resultant runoff that cannot get into the system is
assumed to flow overland to the pond but likely takes longer to reach it than estimated
in the HEC-HMS program. Only peak flows are shown here but the full hydrographs for
each storm event were used in the HEC-RAS analyses.
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Section 4.0 Hydraulic Analysis

This section discusses the computer models and methodologies that were used to
determine the water surface elevations generated from by the previously calculated
flows from various SCS type Ill design storms as well as the probable maximum
precipitation (PMP) for the overall watershed area. We utilized computer models
generated by the US Army Corps of Engineers’ (USACOE) Hydrologic Engineering
Center (HEC) to predict the peak water surface elevations. The model’s input data are
discussed further below.

4.1  Methodology

The flows obtained from HEC-HMS model were used along with gathered cross
sectional data to build the River Analysis System version 4.1 (HEC-RAS) model. Cross
section data included elevation, and roughness coefficient information for channel and
overbank areas. This model was able to calculate water surface elevations for the
various design storms to help determine the needs for any improvements to the outlets
at Northwest Pond, South Pond, and the Hempstead Lake Dam. The unsteady flow
regime was used to determine backwater effects within the model. The model was run
for the existing conditions as well as with the proposed changes to the North Ponds, the
outlet at Northwest Pond and the repairs to the Hempstead Lake Dam gatehouse. It
was necessary to show the South Pond outlet could pass a 100 year storm through the
spillway and the Hempstead Lake Dam could pass 50% of the PMF.

4.2  Model Development

The computer software Watershed Modeling System 9.1 (WMS) by Aquaveo was used
to set up the watershed flow area. Within the WMS program, GIS mapping was
downloaded, which forms the basis for cross section elevation data. GIS data was
supplemented with field survey at select locations and bathymetric survey data for the
water bodies. The data was re-triangulated to create a new digital terrain model (DTM)
within the WMS software. From the WMS inputs, the HEC-RAS model was developed.
HEC-RAS requires the input of cross sectional information at all culvert and bridge
crossings of the study area. Survey and record plan data were compiled for the outlet
structure at Northwest Pond, the culvert under Southern State Parkway, the Hempstead
Lake Dam, the outlet structure of South Pond, the culvert under Lakeview Ave, the
culvert under Maine Ave, and the culvert under Peninsula Blvd and the inlet and outlet
structures of Smith Pond. Additional cross sections were extracted where noticeable
change in the cross section geometry of the flow path occurred including channel width,
channel depth, slope, and roughness.

Once the cross sections were extracted in WMS, the information was exported to HEC-
RAS. In HEC-RAS culvert information including, opening height and width, slope,
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material roughness coefficients, and inverts were entered. Hydrographs for various
SCS Type lll design storms generated in HEC-HMS were then input into HEC-RAS. An
unsteady flow analysis was conducted to determine the water surface elevations along
the flow path for each design storm. The analysis was run for existing conditions and
then run again with the proposed improvements to the North Ponds, NW Pond outlet
weir and the repairs to the Hempstead Lake Dam gatehouse. HEC-RAS calculates the
peak flow, the water surface elevation, energy grade elevation and channel velocity. It
also indicates the flow within the channel and in each overbank area. The HEC-RAS
output data is included in Appendix | of this report. The output includes the data reports,
the maximum water surface profile and the maximum water surface plan view for each
storm event. The flood map for the dam breach analysis was plotted on top of aerial
photography of the study area to determine the related impacts.

The model was updated in 2016 to address comments from the NYSDEC regarding the
breach times and overall duration of the Half PMF event. A discussion of these
parameters is included in Section 5.0 Proposed Mitigation Measures. Additionally the
proposed topography of the north ponds was revised in 2017 to address habitat issues.

4.2.1 Mapping Data

Data was obtained from a variety of sources. Cross section elevation data was
obtained from the USGS National Elevation Data Set (NED, 10m resolution.) The
vertical datum referenced is the North American Vertical Datum of 1988, (NAVD 88.)
The horizontally referenced datum is the North American Datum of 1983, (NAD 83.)
Culvert and outlet survey information was obtained by Nassau County Department of
Public Works record plans as well as New York State Department of Transportation
record plans supplemented by additional field survey conducted during this study.

As part of this study bathometric survey was conducted at NE Pond, NW Pond,
Hempstead Lake, South Pond, and Smith Pond in order to obtain bottom surface
elevations. Survey shots were taken at the hard bottom surface and if applicable at the
soft bottom surface as well. These shots were labeled BM (bottom of muck) and TM
(top of muck), respectively. This information is needed to accurately depict the existing
conditions and to determine if dredging to remove the soft sediment would provide
significant additional storage capacity.

Mapping data from the USGS is in the NAVD 88 vertical datum. Previously obtained
Nassau County Department of Public Works and New York State Department of
Transportation record plan data were in the NGVD 29 datum. Survey data complied
during this study was also in the NGVD 29 datum. All elevations were converted into
the NAVD 88 vertical datum. The conversion from NGVD 29 to NAVD 88 in this area is:

NAVD 88 = NGVD 29 - 1.10 feet
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All horizontally referenced data was referenced to the NAD 83 horizontal datum. Prior
to NAD 83 the horizontal datum was NAD 27. Within this study, record plans were used
to obtain elevations for placement within models. Locations of outlets, streams, and
culverts were obtained through up to date horizontal locations and not from record
plans. There was no need to update the horizontal reference datum.

4.2.2 Cross Sections

Within the HEC-RAS model, cross sections are required for the model to process the
geometry of the river flow. HEC-RAS requires the cross section elevations as well as
the manning’s roughness coefficients for all channel and overbank areas. Additional
cross sections are needed wherever there are noticeable changes in a stream’s
geometry, roughness or slope. The WMS program with the use of GIS mapping/ survey
data was able to extract cross sections at the chosen locations to obtain horizontal and
vertical elevation data. Key sections were added based on field survey and record plan
data. See Figure 6, Cross-section Locations.

In addition to requiring cross sections to form an accurate representative depiction of
the stream flow, HEC-RAS also requires cross sections to represent all outlet structures
and culvert or bridge crossings which may affect the stream flow in different situations.
For this study, a number of existing in-line structures were taken into account while
developing the HEC-RAS model including: Hempstead Lake Dam, the weir at South
Pond, and the weir at Smith Pond. The remaining roadway crossings were modeled as
culverts. Table 4.1 below indicates the modelling parameters used at key cross-section
locations.

To model the roadways crossing the stream flow, and the stream flow entering and
exiting culverts at these locations, multiple cross sections are needed. HEC-RAS
requires a minimum of four cross sections at each of these locations. One cross section
is required sufficiently upstream of the crossing to model normal flow along the stream.
A second cross section is required just upstream from the culvert, to model the
constriction of flow before entering the culvert. A third cross section is required
immediately downstream of the culvert to model the beginning of the expansion of flow
exiting the culvert. Finally a fourth cross section is required sufficiently downstream
from the culvert to model the unconstructed normal flow of the stream once again. The
two cross sections located immediately upstream and downstream of the culvert are
extremely important as they help to model the ineffective flow areas along the cross
section of the stream. Additionally ineffective flow areas were designated in northern
part of the NW Pond due to the geometry and flow pattern from the NE Pond into the
NW Pond.
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Table 4.1 Existing Culvert and Weir HEC-RAS Inputs

NW Pond Breached Dam (modeled as culvert)

Rise: 6’ Entr Loss Coeff: 0.5
Span: 30’ Exit Loss Coeff: 1.0
Upstream Invert: 19.9 Manning’s n: 0.013
Downstream Invert: 19.9 Culvert Length: 17

Dam Top Elevation: 27.1
36" Overflow Pipe Invert Elevation 27.0

Southern State Parkway (modeled as culvert)

Rise: 10’ Entr Loss Coeff: 0.5
Span: 20’ Exit Loss Coeff: 1.0
Upstream Invert: 19.6 Manning’s n: 0.013

Downstream Invert: 19.6 Culvert Length: 151’

Roadway Elevation: 37.0

Twin Pipes south of SSP

Rise: 5’ Entr Loss Coeff: 0.5
Span: 6’ Exit Loss Coeff: 1.0
Upstream Invert: 19.3 Manning’s n: 0.013
Downstream Invert: 19.3 Culvert Length: 10’

Dam Top Elevation: 25.8

Hempstead Lake Dam/ Lakeside Drive (modeled as inline structure)
Roadway/Dam crest Elevation: 35.66
Gates: 2 lower gates: 1’ rise x 2.58’ span invert 20.2
4 upper weir “gates”; 2’ rise x 6’ span  invert 30.85
Sluice gate coeff: 0.6
Submerged orifice flow coeff: 0.8
Weir flow over gate sill, broad crested 3.0

Pipe Arch out of Hempstead Lake Dam (modeled as lidded sections)
Rise: 4’

Span: 11’

Upstream Invert: 10.0

Downstream Invert: 8.0

Weir at South Pond Outlet (modeled as inline structure)
Broad crested weir

Berm elevation: 17.0

Crest of weir elevation: 12.0

Length of weir: 25’

Width of weir with flow: 3’

U/S and D/S Embankment side slope: 0

Table 4.1 continues on next page
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Table 4.1 Existing Culvert and Weir HEC-RAS Inputs (continued)

Culvert under Lakeview Avenue (modeled as culvert)

Rise: 4’ Entr Loss Coeff: 0.5
Span: 11.5’ Exit Loss Coeff: 1.0
Upstream Invert: 6.1 Manning’s n: 0.013
Downstream Invert: 6.0 Culvert Length: 70’

Roadway Elevation: 13.5
Auxiliary Outlet Weir at South Pond original gatehouse (modeled as lateral inline structure)
Crest of weir elevation: 26.5

Length of weir: 15’

Culvert under Maine Avenue (modeled as culvert)

Rise: 4.5 Entr Loss Coeff: 0.5
Span: 11.8’ Exit Loss Coeff: 1.0
Upstream Invert: 4.4 Manning’s n: 0.013
Downstream Invert: 4.3 Culvert Length: 32.3’

Roadway Elevation: 10.6

Culvert under Peninsula Boulevard (modeled as culvert)

Rise: 5’ Entr Loss Coeff: 0.5
Span: 12’ Exit Loss Coeff: 1.0
Upstream Invert: 4.1 Manning’s n: 0.013
Downstream Invert: 4.1 Culvert Length: 40’

Roadway Elevation: 11.0

Culvert at inlet to Smith Pond (modeled as culvert)

Rise: 5.5’ Entr Loss Coeff: 0.5
Span: 11 Exit Loss Coeff: 1.0
Upstream Invert: 3.9 Manning’s n: 0.013
Downstream Invert: 3.7 Culvert Length: 53.5’

Roadway Elevation: 17.6

Weir at Smith Pond Outlet (modeled as inline structure)
Broad crested weir

Crest of weir elevation: 5.48

Length of weir: 113’

Width of weir with flow: 20’

U/S and D/S Embankment side slope: 0

4.2.3 Flow Change Locations

Several strategic flow change locations were identified during the study. These
locations are where inflow hydrographs representing additional flow are added into the
overall Mill River system in HEC-RAS. The initial flow from the Horse Brook/Mill Creek
open channel is supplemented by additional flow at the Northwest Pond, Hempstead
Lake, South Pond (which includes flow from Schodack Brook), and Smith Pond (which
includes flow from Pines Brook).
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4.2.4 Downstream Tidal Conditions

South of the weir outlet from Smith Pond is considered to have tidal influence from the
south. The study terminated at the weir outlet of Smith Pond as it is beyond the scope
of this project to determine the influence tides would have on the system during a large
storm. Itis assumed that south of Smith Pond tidal influence will outweigh the runoff
component of the stream flow through Smith Pond.

4.3  Summary of Existing Condition Results

During the 5 year and 25 year storms for the existing conditions no roadway crossings
within the watershed are overtopped. Lakeview Avenue has less than six inches of
freeboard during the 100 year storm. Maine Avenue has less than six inches of
freeboard during the 25 year event and overtops during the 100 year event. Peninsula
Boulevard has less than one foot of freeboard during the 25 year event and overtops
during the 100 year storm. During the 5 year storm all roadways have more than one
foot of freeboard. The Southern State Parkway and the Hempstead Lake Dam have
several feet of freeboard during the 5 year, 25 year, and 100 year storm events.

The Hempstead Lake Dam was evaluated for a “sunny day” piping failure. The normal
water surface elevation was considered to be 22.0 feet which is slightly above the
existing invert of the two upper gates that have been cut open. The area immediately
downstream of the dam at the toe of slope is at approximately elevation 19.0 feet so the
bottom of breach elevation was set there. The resultant sunny day flood map is shown
in Figure 7. No downstream structures are overtopped and the flood waters appear to
be contained within the waterbodies and wetland areas.

During the ¥z (or 50%) PMF event Hempstead Lake Dam and all of the adjacent
roadways would be overtopped including: the Southern State Parkway (by 3.12 feet),
the dam/Lakeside Drive (by 0.90 feet), South Pond Dam (by 5.41 feet), Lakeview
Avenue (by 8.63 feet), Maine Avenue and Peninsula Blvd (both by more than 10 feet).
In fact the Hempstead Lake Dam continues to overtop for the 45% PMF, 40% PMF, and
35% PMF events. At 35% of the PMF, the Southern State Parkway would overtop by
more than 2 feet and downstream roadways by 4 to 7 +/- feet. The difference between
the breach and non-breach results for the downstream roadways is more than 3 feet.

4.4  Comparison of Previous Data
4.4.1 FEMA 2009 Flood Study Results

The Flood Insurance Rate Maps for the Hempstead Lake area resulting from the FEMA
2009 flood study were compared to the results of this study. The existing condition flood
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FIGURE 9
Existing Half Probable Maximum Flood (PMF) Flood Map
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map for the 100 year storm event is shown in Figure 10 below. The model results
indicate that none of the roadways would be overtopped and that runoff would remain
within the limits of the waterbodies. This is consistent with the FEMA map panel 0217G
that only indicates flooding in the vicinity of Smith Pond. See Figure 11.

4.4.2 Pines Brook Stream Gauge Data (1937 to 1999)

There is limited flow gauge data for the study area. The only data discovered was for
Pines Brook located south of Lakeview Avenue within the area known as Tanglewood
Preserve. Data for this gauge was obtained from the USGS website. The gauge
location is Pines Brook at Malverne, NY and gage number is 01311000. See Appendix
D for additional information regarding Pines Brook.

Flow from a storm on 1/3/1999 was recorded on the flow gauges at Pines Brook.
Rainfall recorded at nearby JFK airport for that date was downloaded from online
sources and used to create a hyetograph that was then input into HEC-HMS. The model
was run for that storm and the results for the Pines Brook branch were compared to the
USGS recorded peak flow for that date. The recorded peak flow was 873 cfs. The
modeled peak flow was significantly higher at 1508 cfs. In an attempt to achieve closer
results we lowered the runoff curve numbers by ten percent and re-ran the model again.
Our results were closer (1167 cfs) to the recorded flow but still 33% higher. Because the
drainage area for the gauge was different than our calculated area we did not attempt to
calibrate this further. We did use the reduced curve numbers (90% of original CN except
100% for waterbodies) throughout the model.
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FIGURE 10
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Section 5.0 Proposed Mitigation Measures

This section discusses the general results of the computer modeling and proposed
mitigation measures to bring the dam closer to meeting current NYSDEC safety
regulations. Currently the Hempstead Lake Dam is classified by the NYSDEC as a
small Class C dam (ID#234-0193) and South Pond is considered a Class A dam
(ID#234-0192). The NW Pond dam is not listed on the NYS Inventory of Dams but has
already been breached with no apparent damage caused downstream. Design
requirements for an existing Class A dam include: Spillway design flood 100 Year
Storm, Service Spillway design flood 5 Year Storm, and minimum 1 foot of freeboard.
Design requirements for an existing small Class C dam include: Spillway design flood of
50% PMF, Service Spillway design flood 25 Year Storm, and minimum 1 foot freeboard.

As discussed briefly in Section 4 the results of the existing condition model indicate that
for the 5 year, and 25 year storm events there is no roadway overtopping or flooding
between the North Ponds and Smith Pond. During the 100 year storm the remains of
the existing NW Pond dam would be overtopped by more than 5 feet but the water level
would still be several feet below the Southern State Parkway and Lakeside Drive. The
existing design of the NW Pond dam is a 230 foot long earthen berm with an 11 inch
thick concrete top slab that also acts as an emergency overflow. The concrete slab
meets the existing grade at either end. In reality when the pond fills up during a major
storm and the dam is overtopped, the SSP then acts as the dam for the north ponds.

During the 100 year storm the earthen berm that forms a dam around South Pond has
almost 2 feet of freeboard while the water level is 3.1 feet over the weir invert. This
water level drops down over the spillway before it enters the culvert under Lakeview
Avenue where there is 0.33 feet of freeboard. The water level at Hempstead Lake Dam
remains over six feet below the crest during the 100 year storm and is 1.6 feet below
the four emergency overflow weirs set into the top of the gatehouse. The existing
analyses are based on a starting water surface elevation of 22.0 feet in Hempstead
Lake which is slightly above the existing invert of the two openings cut into the upper
gates.

The two downstream roadway crossings at Maine Avenue and Peninsula Boulevard
both overtop (by 1.13 feet and 0.51 feet, respectively) during the 100 year event.
Downstream of the arch culvert at Peninsula Boulevard there is a second culvert at the
inlet to Smith Pond. There is a retaining wall and a ramp built above this second culvert
which is higher than the surrounding area. During the 100 year storm the water
elevation is approximately 4.6 feet above the weir at the downstream end of Smith
Pond.

The “sunny day” failure was run with the bottom of the breach set at elevation 19.0
which is the ground surface at the downstream toe and a normal water level in
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Hempstead Lake of 22.0 feet. Because the downstream toe is higher than the upstream
toe some of the water is retained within the Lake. There was no overtopping or flooding
as a result of the “Sunny Day” failure, although it is close at Maine Avenue.

The %2 PMF storm was initially modeled using the peak six-hour blocks to create a 36-
hour event. After discussions with the DEC the event was expanded to include the
blocks resulting in a full 72 hour rainfall event. This change increased the water surface
elevations for the existing conditions by up to 4% at the downstream end of the model.
In addition the outlet weir for the replacement dam at the NW Pond was revised from
multi-step to a single step and the top was lowered from 27.1 to 25.0 feet making the
overall height less than six feet. For frequent low-flow events (up to 90% rainfall) it will
function the same as the original outlet and the bigger storm events are generally
controlled by the adjacent downstream culvert at the Southern State Parkway. The
revised unclassified NW Pond dam results in slight (less than 1%) differences in the
water levels upstream and downstream of the Southern State Parkway.

The Froelich equation was used to develop the breach times for the Hempstead Lake
Dam based on the physical characteristics of the dam which include a downstream toe
elevation of 19.0 feet which is higher than the upstream toe (elevation 11.0+/- feet). The
calculations indicated a breach time of 1.92 hours, which falls within the range of breach
times (0.1 hr to 4.0 hr) recommended by the USACE who also developed the HEC
software. FERC generally recommends a smaller range of breach times between 0.1 to
1.0 hours for earthen embankment dams. Hempstead Lake Dam is an earthen
embankment with an 18 inch+/- stone layer protecting the upstream side. We compared
the results of analyses run for a breach time of 1 hour to those for a breach time of 1.92
hours. The shorter breach time results in higher (1 to 2%) downstream water levels and
greater differences in breach to non-breach conditions. Although it may be more
conservative, the 1.0 hour breach time is not supported by the Froelich equation results
and therefore we present the 1.92 hour results below.

During the ¥z (or 50%) PMF storm event the existing Hempstead Lake Dam would be
overtopped by approximately 0.90 feet. In addition all the roadway crossings would be
overtopped by 3 to 10+/- feet of water. The breach results indicate that 1.98 to 2.62 feet
of elevation would be added to the water levels at the downstream roadway crossings
due to the dam failure. The HL dam currently cannot meet the regulations requiring it to
pass the 50% PMF event with a minimum one foot of freeboard, and a difference of 2
feet or less in downstream water surface elevations between the breach and non-
breach conditions.

During the 50% PMF storm event after proposed improvements to the dams and north
ponds, the Hempstead Lake Dam would be overtopped by approximately 0.51 feet. In
addition all the roadway crossings would still be overtopped by 3 to 10+/- feet of water.
The breach results indicate that an additional 2.31 to 3.04 feet of elevation would be
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added to the water levels at the downstream roadway crossings due to the dam failure.
The HL dam cannot pass the 50% PMF event for the proposed conditions with a
minimum one foot of freeboard and a difference of 2 feet or less in downstream water
surface elevations between the breach and non-breach conditions.

Since the 50% PMF design storm criteria could not be met smaller percentages of this
event were then evaluated for both the existing and proposed conditions. The 45% PMF
storm resulted in lower water levels for existing and proposed conditions but in both
cases the Hempstead Lake Dam would still overtop and the difference between breach
and non-breach conditions increased. The 40% PMF storm results were similar to the
45% results but the difference between breach and non-breach conditions increased for
existing conditions and decreased for proposed conditions.

The Hempstead Lake Dam would not overtop under proposed conditions during the
39% PMF event (0.08 feet of freeboard) and the difference in downstream water
elevations between the breach and non-breach events would be 1.70 to 2.06 feet.
Additional percentages of the PMF event (38% to 35%) were modeled for proposed
conditions with little change in results except the amount of freeboard at the dam
increased from 0.35 feet to 0.80 feet. Therefore it is reasonable to state that Hempstead
Lake Dam meets the current safety requirements for the 39% PMF storm event.

Under existing conditions the dam would still overtop during the 39% PMF and even
below the 35% PMF events. Therefore the proposed conditions represent a significant
improvement over the existing conditions for the 39% PMF event.

The difficulty with trying to make the dam meet current standards is that both the
upstream and downstream ends of the watershed are flooded prior to the dam
overtopping. NYS Parks has jurisdiction over the area within Hempstead Lake State
Park but not over the downstream part of the watershed including the wetland area
below South Pond, Maine Avenue, Peninsula Boulevard, and Smith Pond. NYS Parks
does not have jurisdiction over the Pines Brook segment of the watershed or the
Southern State Parkway. Potential improvements to the watershed were limited to work
in South Pond, Hempstead Lake and the North Ponds.

51 South Pond

Potential improvements to South Pond include removal of trees along the embankment,
limited re-grading along the crest to provide a more uniform crest elevation at
approximately elevation 17.0 feet (same as existing), restoration of the stone weir outlet
structure and low flow bypass gates (if feasible). These improvements will make the
dam safer and easier to inspect in the future. The existing Class A dam can pass both
the 5 year and 100 year storm events while maintaining at least one foot of freeboard so
no changes to the existing weir configuration (at elevation 12.0 feet) are proposed.
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The original outlet structure gatehouse for South Pond at the west end of the dam is in
poor condition with only partial walls remaining. The outlet has a concrete barrier
constructed in front of it so it would only act as an emergency overflow during a massive
storm event. There is still a low flow pipe with a valve that extends out into South Pond
that discharges through the barrier into the structure which still connects to the old water
supply pipe arch system. Since the structure will be more accessible to the public after
the dam is cleared, the partial walls will be knocked down, the connection to the pipe
arch will be bulk-headed, the low flow pipe will be removed, and the structure will be
back filled with clean material so it no longer poses a danger to the public.

5.2 Hempstead Lake

Potential improvements to Hempstead Lake and the existing dam include: removal of
the twin 5’ x 6’ corrugated pipes located at the north end of the Lake and immediately
downstream of the culvert under the SSP, improvements to the open channel between
the SSP culvert and the Lake, construction of a new pedestrian bridge over the channel,
replacing in kind the existing outlet gates and control valves at the HL dam gatehouse
while adding new monitoring equipment, restoring the historic gatehouses at each end
of the pipe arch, and removing trees, sediment, and vegetation from the dam
embankment to allow for proper inspection.

The twin pipes immediately downstream from the SSP culvert seem to impede flow into
the Lake. Their close proximity to the culvert creates a backwater effect in the NW Pond
which reduces flow. The purpose of the twin pipes seems only to allow the bridle path
around Hempstead Lake to cross over the section of open channel between the SSP
and Hempstead Lake. The pipes have a thin layer of earth/asphalt/concrete rubble over
the top of them and would likely be washed away during a major storm event. In any
case flow from the NW Ponds into Hempstead Lake would be improved by their
removal.

Analysis of the amount of sedimentation in Hempstead Lake State Park indicates most
sediments settle out within the North Ponds and there is less sedimentation in the Lake
and it is spread over a bigger area. The quantity of sediment appears to be
approximately 40,000 CY and is generally less than 6 inches deep throughout the lake
except near the SSP culvert at the north end and near the gatehouse at the south end.
In both of these areas there are small localized areas where sediments have
accumulated up to 2.5 feet deep. The Lake water level is primarily groundwater so
removal of this material would provide little or no storage volume benefit, however some
of the accumulated material will be removed during the twin pipe removals/open
channel re-grading and sluice gate replacement work.
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Refurbishing the brick pipe arch to repair sections of the walls and floor is
recommended. The last inspection was performed in 2016 during the drought and at
that time there were some limited areas of damaged and heaved bricks. Overall the
pipe arch was in good condition. This is the outlet for the dam and needs to be
maintained in good working order. To perform this work will require a temporary flow
diversion at the gatehouse and pumping to South Pond. The pipe arch repairs are
recommended regardless of other improvements and should also improve flow
conditions between Hempstead Lake and South Pond.

All five of the existing sluice gates at the gatehouse will be removed and replaced with
new gates and gate operators. At this time it appears that the water levels at the
gatehouse are close to the upper gate openings and fluctuate about 3 to 4 feet annually
with the highest levels typically occurring in Spring. During the droughts of 2002 and
2016 the water levels were considerably lower. In order to account for the changing
water levels and to provide maintenance options, it is recommended that the two upper
gates, the middle gate, and the two lower gates all be replaced in kind. The gatehouse
itself appears to be structurally sound but in need of some maintenance and minor
repair work. The gatehouses at both ends of the pipe arch will be restored with as much
historical accuracy as possible. A new catwalk will be installed around the side of the
building to allow viewing of the exterior gates. A new water level monitoring system will
be added to the gatehouse exterior as well as closed circuit cameras to allow for remote
viewing of the gates and building.

It is anticipated that the water level of Hempstead Lake will be adjusted on a seasonal
basis by leaving the two upper gates open at all times and additionally opening the
middle gate from the Fall to the Spring. The transition from one condition to the other
would be accomplished by slowly opening or closing the middle gate by a few inches
over a one month period.

53 North Ponds

Potential improvements to the North Ponds include: limited dredging of sediments in
both ponds, creation of a sedimentation settling basin and floatables collection system
near the channel inlet to NE Pond, extensive creation of new filtering wetlands and
additional NE Pond overflow points to NW Pond, installation of a new dam and outlet
weir at the NW Pond, and creation of a small impoundment near the 96 inch diameter
outfall pipe to trap floatables. Previous designs included the partial removal of the bridle
path between the two ponds to provide additional water storage, but that has now been
deleted as it had too great an impact on wildlife habitat. Dredging sediments from the
ponds provides limited additional storage (above elevation 25 +/-) and improves the
water quality and habitat. The existing NW Pond Dam has been breached and will be
replaced with a new dam and outlet weir that help control flows into Hempstead Lake as
well as contain sediments.
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Additional overflow points from the NE Pond to NW Pond through the berm and from
ponds to newly created wetlands will improve water flow through the ponds, eliminate
some ineffective flow areas, and enhance water quality at the northern end of NW Pond.
The proposed layout of the north ponds is being developed as part of GOSR’s Living
With The Bay (LWTB) Project and is being coordinated with the dam improvements
included in this report in order to improve storage conditions upstream from Hempstead
Lake.

The proposed dredging work in the NE Pond is primarily to deepen the middle portion of
the pond to create better habitat and to re-grade the adjacent areas to create new
wetlands to filter the water and improve water quality. Some dredging will be performed
to create a sediment detention basin where the stream enters the NE Pond to improve
future maintenance of the pond. The re-use of dredged materials will depend on the
results of sediment testing to ensure the material is suitable for that purpose.

To improve runoff conditions upstream of Hempstead Lake Dam in coordination with the
wetlands work we will install a new dam and outlet weir at the NW Pond. The proposed
230 feet long steel sheet dam will feature a 40-feet wide single step weir set at elevation
21.0 feet that will retain some water within the pond and allow sediments to settle out
before flowing downstream into Hempstead Lake. The top of the dam would be set at
elevation 25.0 which is two feet lower than the existing dam to minimize impacts to the
upstream watershed during severe storm events. The toe of the dam will be set to
elevation 20.0 on either side of the overflow weir. The NW Pond picks up flow from a 96
inch diameter pipe system that extends far to the north and west of the pond.
Decreasing the water level in the pond under severe storm conditions may also improve
impacts on the upstream drainage system.

Various NW Pond weir configurations were investigated to (a) maintain the existing flow
and (b) increase flow through the ponds into Hempstead Lake. The modeling was done
in conjunction with channel improvements and the removal of the twin pipes down-
stream of the SSP, and gate replacements the Hempstead Lake Dam outlet that also
affect the water level in the Lake. The lowest step in the weir was set at elevation 21
which is higher than the current breach elevation of 19.9+/- feet and will help retain
some water within the pond which was mostly dry during 2016. Width of the weir step
was set at 30 feet (to mimic existing breach conditions) and then at 40 feet. Additionally
a 3-step weir with two foot high steps at elevations 21, 23, and 25 was modeled to
increase flow. The top of the dam was modeled at 27.1 feet to match existing and then
at 25 feet to increase flow. Flow at the NW Pond Dam is also affected by the adjacent
downstream culvert at the Southern State Parkway, particularly under extreme storm
events. Some of these scenarios were presented in the previous H&H Assessment
dated August 2015 as “Modified Existing” and “Proposed” results.
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It was determined from the modeling that a 40-feet wide single step weir set at elevation
21.0 feet with a top of dam elevation of 25.0 feet and a total length of 230 feet provided
the best balance of flow through the north ponds to Hempstead Lake. This configuration
lowers the water surface elevations everywhere except at the Southern State Parkway
where there is a slight increase for the 50% PMF event. These results are presented in
this updated H&H Assessment as “Proposed Conditions 2017 Revl” and are compared
to updated “Existing” and “Proposed 2015” Conditions.

Since it is proposed to adjust the gates at Hempstead Lake Dam on a seasonal basis
from two upper gates (invert elevation 20.5) open during Spring/Summer to three gates
(two upper gates plus middle gate at invert elevation 16.0) open Fall/Winter it is
anticipated the water level of the Lake will vary accordingly, depending on groundwater
conditions. Therefore we modeled different starting water surface elevations (22 feet, 19
feet, and 17 feet) in Hempstead Lake to see how that would impact the 50% PMF event
results. The lower water levels in Hempstead Lake did produce lower downstream water
elevations during the dam breach conditions however the differences were negligible.
See Table 5.1 — Summary of Modeling Results (Updated 2017 revl).

5.4  Summary of Results

Under the existing conditions there is no control over the water level at Hempstead
Lake which is discharged through two holes cut into the broken gates (inverts 20.5+/-
feet) and typically varies seasonally by approximately 3 feet between elevations 19 to
22+/- feet. The model indicates there is no flooding or roadway overtopping for the 5
year, 25 year, and “sunny day” failure storm events. The water level in the Lake was set
at elevation 22.0 feet for the “sunny day” run. During the 100 year storm event the NW
Pond Dam would be overtopped by more than 5 feet but the water levels remain several
feet below the Southern State Parkway and Hempstead Lake Dam. Also during the 100
year storm the South Pond Dam has 1.84 feet of freeboard but there is only 0.33 feet at
Lakeview Avenue and both Maine Avenue and Peninsula Boulevard would be
overtopped by 1.13 feet and 0.51 feet, respectively.

During the 50% PMF, the 45% PMF, and the 40% PMF (72 hour) events the roadways
from the Southern State Parkway to Peninsula Boulevard overtop by 2.5 to 10.8 feet
and the dams at the NW Pond, Hempstead Lake, and South Pond are over-topped as
well. The HL Dam would overtop by up to one foot. In fact the Hempstead Lake Dam
would still overtop during the 35% PMF event for existing conditions and the difference
in the downstream water surface elevations between the breach and non-breach
conditions (35% PMF) is approximately 3.1 to 3.8 feet.

Under the proposed conditions the water level at Hempstead Lake will be adjusted
seasonally from the upper gates (inverts 20.5) to middle gate (invert 16.0) to provide
additional storage during the Fall/Winter seasons. The model indicates there is no
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2 openings, ws el 21.25+/-, breach time 1.92 hr

Original Report Runs for 36 Hour period using peak 6-hour segments starting WS 21.25

EXISTING CONDITIONS 50% 45% 40% original
(Included for reference) breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference sunny day
Top of 5 Year 25Year 100 Year |PMF PMF Brto non-br [PMF PMF Brto non-br |PMF PMF Br to non-br |[failure
Location Roadelev WSElev WSElev WSElev |WSElev WS Elev ws elev WS Elev WS Elev ws elev WS Elev WS Elev WS Elev WS Elev
NW Pond Dam 27.10 27.97 30.48 32.85 44.05 44.05 0.00 42.93 42.93 0.00 41.89 41.89 0.00 21.25
Southern State 37.00 27.69 30.05 32.32 40.12 40.12 0.00 40.12 40.13 -0.01 39.40 39.40 0.00 21.25
HL Dam/Lakeside 35.66 25.24 27.24 29.30 36.36 36.45 -0.09 35.90 36.11 -0.21 35.67 35.80 -0.13 21.25
Lakeview Ave 13.50 9.66 10.93 10.26 21.94 18.80 3.14 21.28 18.23 3.05 21.30 17.73 3.57 11.75
Maine Avenue 10.60 9.16 10.48 10.19 21.25 18.72 253 20.70 18.18 2.52 20.72 17.72 3.00 10.32
Peninsula Blvd 11.00 9.01 10.21 10.15 21.14 18.71 243 19.99 18.16 1.83 20.00 17.72 2.28 9.57
overtop 35.6 overtop 35.6 | overtop 35.6 ws el 21.25
2 openings, ws el 21.25+/-, breach time 1.92 hr Updated Existing Conditions for 72 Hour period starting WS 22 Updated Exist 72 HR WS 22 BR 1.92
EXISTING CONDITIONS (updated)l 50% 45% 40% updated 39% 38% 35%
breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference sunny day breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference
Top of 5 Year 25Year 100 Year |PMF PMF Brto non-br [PMF PMF Brto non-br |PMF PMF Brto non-br |[failure PMF PMF Brto non-br |PMF PMF Brto non-br [PMF PMF Br to non-br
Location Roadelev  WSElev WSElev WSElev |WSElev WS Elev ws elev WS Elev WS Elev ws elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev
NW Pond Dam 27.10 27.99 32.40 32.80 4451 4451 0.00 43.22 43.25 -0.03 42.39 42.28 0.11 22.00 42.16 42.11 0.05 41.93 41.90 0.03 41.21 41.21 0.00
Southern State 37.00 27.31 29.21 32.32 40.12 40.12 0.00 40.12 40.12 0.00 39.54 39.54 0.00 22.00 39.48 40.06 -0.58 39.41 39.40 0.01 39.20 39.22 -0.02
HL Dam/Lakeside 35.66 25.16 27.11 29.19 36.54 37.02 -0.48 36.32 36.46 -0.14 35.94 36.14 -0.20 22.00 35.89 36.08 -0.19 35.77 36.02 -0.25 35.67 35.77 -0.10
Lakeview Ave 13.50 9.66 10.95 13.17 22.14 19.60 2.54 21.87 18.80 3.07 21.60 18.26 3.34 12.03 21.58 18.17 3.41 21.51 18.09 3.42 21.29 17.53 3.76
Maine Avenue 10.60 9.16 10.48 11.73 21.38 19.39 1.99 21.19 18.73 2.46 20.98 18.22 2.76 10.57 20.97 18.14 2.83 20.91 18.07 2.84 20.71 17.52 3.19
Peninsula Blvd 11.00 9.01 10.21 11.51 21.26 19.37 1.89 21.08 18.71 2.37 20.86 18.20 2.66 9.79 20.85 18.13 2.72 20.80 18.06 2.74 20.62 17.50 3.12
South Pond Dam 17.00 13.53 14.16 15.16|overtop 35.6 overtop 35.6 | overtop 35.6 ws el 22 overtop 35.6 overtop 35.6 overtop 35.6 |
SP15.01 21.82 18.21 3.61 21.74 18.13 3.61 2151
top 3 gates, ws el 17+/-, breach time 1.92 hr, 3 step weir 27.1 Original Report Runs for 36 Hour period using peak 6-hour segments starting WS 17 PROPOSED CONDITIONS 2015
PROPOSED CONDITIONS 2015 | 50% 45% 40% 40% 72 hr 3 step weir BR 1.92 hr
(Included for reference) breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference
Top of 5 Year 25Year 100 Year |PMF PMF Brto non-br [PMF PMF Brto non-br |PMF PMF Br to non-br PMF PMF Br to non-br
Location Roadelev WSElev WSElev WSElev |WSElev WS Elev ws elev WS Elev WS Elev ws elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev
NW Pond Dam 27.10 26.58 28.83 31.17 40.70 40.70 0.00 41.00 41.00 0.00 40.13 40.13 0.00 39.77 39.77 0.00
Southern State 37.00 26.20 28.49 30.84 40.57 40.57 0.00 39.74 39.74 0.00 39.15 39.15 0.00 39.67 39.67 0.00
HL Dam/Lakeside 35.66 22.35 2431 26.22 35.89 36.04 -0.15 35.18 35.42 -0.24 34.27 34.56 -0.29 34.85 35.41 -0.56
Lakeview Ave 13.50 9.75 11.16 11.82 21.53 18.30 3.23 22.13 18.42 371 21.87 18.39 3.48 21.37 18.21 3.16
Maine Avenue 10.60 9.16 10.60 10.46 20.93 18.26 2.67 21.85 18.39 3.46 21.63 18.36 3.27 20.56 18.16 2.40
Peninsula Blvd 11.00 9.01 9.98 10.24 20.82 18.24 2.58 21.84 18.38 3.46 21.60 18.35 3.25 20.48 18.15 2.33
overtop 35.6 forced 35.0 | forced 34.0 forced 34.0 |
top 3 gates, ws el 17.0, breach time 1.92 hr, 1 step weir 25 Proposed 2017 Conditions revl with North Pond Improvements for 72 Hour period starting WS 17 Proposed 2017 Conditions revl with North Pond Improvements for 72 Hour period starting WS 17 2017 revl 72 hr WS 22**
PROPOSED CONDITIONS 2017 rev1* | 50% 45% 40% BR time=0.80 39% 38% 35% 39%
breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference sunny day breach non-breach |Difference breach non-breach |Difference breach non-breach |Difference breach non-breach Difference
Top of 5 Year 25Year 100 Year |PMF PMF Brto non-br [PMF PMF Brto non-br |PMF PMF Brto non-br |[failure PMF PMF Brto non-br |PMF PMF Brto non-br [PMF PMF Brto non-br |PMF PMF Br to non-br
Location Roadelev WSElev WSElev WSElev |WSElev WS Elev ws elev WS Elev WS Elev ws elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev WS Elev
NW Pond Dam 27.10 27.87 30.13 32.31 40.79 40.79 0.00 40.33 40.33 0.00 39.82 39.82 0.00 22.00 39.72 39.71 0.01 39.58 39.58 0.00 39.11 39.11 0.00 39.72 39.72 0.00
Southern State 37.00 27.48 29.76 31.97 40.68 40.68 0.00 40.24 40.24 0.00 39.75 39.75 0.00 22.00 39.64 39.63 0.01 39.51 39.51 0.00 39.04 39.04 0.00 39.64 39.64 0.00
HL Dam/Lakeside 35.66 22.53 24.48 26.73 36.17 36.49 -0.32 35.80 36.10 -0.30 35.58 35.68 -0.10 22.00 35.41 35.52 -0.11 35.17 3531 -0.14 34.74 34.86 -0.12 35.54 35.75 -0.21
South Pond Dam 17.00 13.87 14.75 15.35 22.24 19.01 3.23 21.88 18.45 3.43 20.45 18.23 2.22 20.40 18.22 2.18 20.33 18.20 213 20.16 18.06 2.10 20.47 18.24 2.23
Lakeview Ave 13.50 9.80 11.54 13.52 21.98 18.94 3.04 21.64 18.41 3.23 20.29 18.20 2.09 12.59 20.25 18.19 2.06 20.19 18.19 2.00 20.02 18.03 1.99 2031 18.22 2.09
Maine Avenue 10.60 9.24 10.71 11.82 21.24 18.85 2.39 21.01 18.35 2.66 19.95 18.17 1.78 11.07 19.91 18.17 1.74 19.86 18.16 1.70 19.72 18.01 1.71 19.97 18.19 1.78
Peninsula Blvd 11.00 9.06 10.37 11.82 21.13 18.82 2.31 20.90 18.38 2.52 19.89 18.16 1.73 10.26 19.86 18.16 1.70 19.81 18.14 1.67 19.68 18.00 1.68 19.90 18.17 1.73
overtop 35.6 forced 35.6 | forced 35.0 ws el 22 forced 34.0 | forced 34.0 forced 34.0 | **almost no difference from
* revised to minimize habitat impacts at north pond berm SP15.25 HL starting WS 17 results
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flooding or roadway overtopping for the 5 year, 25 year, and “sunny day” failure storm
events except at Maine Avenue which floods by 0.11 feet at 25 year event, and 0.47
feet for “sunny day” event. During the 100 year storm: South Pond Dam has 1.65 feet
freeboard, Lakeview Avenue overtops by less than one inch, Maine Avenue overtops by
1.22 feet, and Peninsula Boulevard overtops by 0.82 feet.

During the 50% PMF, 45% PMF, and 40% PMF (72 hour) events the roadways from the
Southern State Parkway to Peninsula Boulevard overtop by 2.7 to 10.6 feet and the
dams at the NW Pond, Hempstead Lake, and South Pond are overtopped as well.
During the 39% PMF event the HL Dam would not overtop for the proposed conditions
and would have 0.08 feet of freeboard. The difference in the downstream water surface
elevations between the breach and non-breach conditions (39% PMF) is approximately
1.7 to 2.06 feet for the proposed conditions, which is significantly better than existing
conditions where the dam would overtop.

Additional percentages of the PMF event (38% to 35%) were modeled for proposed
conditions with little change in results except the amount of freeboard at the dam
increased from 0.35 feet to 0.80 feet. Therefore it is reasonable to state that
Hempstead Lake Dam meets the current safety requirements for the 39% PMF
storm event.
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6/16/2015

Runoff Curve Numbers

Sub
watershed |Curve # Notes
RCB-1 80 |Assumed
NE1-A 81 |Residential, Type A and B Soil
NE1-B 81 |Residential, Type A and B Soil
NE1-C 81 |Residential, Type A and B Soil
NE1-D 81 |Residential, Type A and B Soil
NE1-E 81 [Residential, Type A and B Soil
NE1-F 81 |Residential, Type A and B Soil
NE2 81 |Residential, Type A and B Saoil
NE3-A 81 [Residential, Type A and B Soil
NE3-B 81 Residential, Type A and B Soil
NE3-C 81 |Residential, Type A and B Soil
NE3-D 81 |Residential, Type A and B Soil
NW1-A 61 [Residential, wooded areas, Golf Course, school, and ponds
NW1-B 61 |Residential, wooded areas, Golf Course, school, and ponds
NW2-A 81 |Residential, Type A and B Soit
NW2-B 81 |Residential, Type A and B Soil
NW2-C 81 |Residential, Type A and B Soil
NE Pond 98 |Pond surface area
NW Pond 98 |Pond surface area
Hemp Lake| 98 |Lake surface area
H-1 60 |[40% EnA (66) Wooded, 30% PIB (45) Wooded, 10% PrD (49) Open, 20% UpB (77) 1/8 acre Res
SD1 78 |50% UrA Residential (77), 30% RdA Residential (77), 10% Ug (89), 5% RdB (77), 5% UrB (77)
SD2 78 |10% Ug Commercial (89), 10% UrB (77), 80% UrA (77)
SD3 77 |130% UpB Residential (77), 70% UrA (77)
SD4 81 [60% UrA (77), 30% Su Residential (85), 10% Ug Commercial (89)
SD5 77 |UrA Residential
SD6 79 |5% Water (98), 15% Su (85), 80% UrA (77)
SD7 78 |85% UrA (77), 15% Us Residential Group B (85)
SD8 85 |Us Residential, Soil Group B
SD9 77 |UrA Residential
SD10 77 |UpB Residential
SD11 77 |20% UpB Residential (77), 80% UrA (77)
SD12 77 _|UpB Residential
SD13 98 |Ug Southern State Parkway
SD14 98 |Ug Southern State Parkway
SD15 98 |Ug Southern State Parkway and Parking Area (98)
SD16 98 |Ug Southern State Parkway
SD17 78 |85% UrA (77), 15% Us Residential Group B (85)
SD18 78 |85% UrA (77), 15% Us Residential Group B (85)
SD19 77 |20% UpB Residential (77), 80% UrA (77)
SD20 61 |50% UpB 1/8 (77) acre Res, 25% Su (45) Wooded, 25% PIB (45) Wooded
SD21 60 |[35% PIB (45) Wooded, 15% RdA (45) Wooded, 40% UrA (77) 1/8 acre Res, 10% Su (66) Wooded
Schodack 98 |Schodack Pond Water Surface
South Pond| 98 |South Pond Water Surface
SO1 77 |UrA residential
S02 46 |90% UdA Wooded (45), 10% Water (98)
PB1-A 91 |85% Commerical (92), 15% Uh residential (85)
PB1-B 86 |50% He Residential (85), 40% Uh Residential (85), 10%Ug Commercial (92)
PB1-C 79 |30% He Golf Course (61), 30% Uh Residential (85), 20% Ug Commercial (92), 20% He Residential (85)
PB1-D 83 |50% Uh Residential (85), 156% UrA Residential (77), 15% Ug Commecerial (92), 15% mixture (77)
PB-A 85 |Um Residential
PB-B 85 |Um Residential
PB-C 85 |Um Residential
PB-D 85 |Um Residential

I\PROJECTS\0800 OSA NYSOPRHP\0800-06 Hempstead Lake Dam\Prunty\Runoff Curve Numbers 1
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Runoff Curve Numbers

Sub
watershed |Curve # Notes
PB-E 85 |Um Residential
PB-F 85 |Um Residential

PB-G 85 |Um Residential

PB-H 85 |Um Residential

PB - | 85 |Um Residential

PB2 77 |UrA Residential

PB3 77 |UrA Residential

PB4 77 |UrA and UrB Residential Group A

PB5 82 |30% UrB Residential (77), 30% Um Commerical (92), 40% UrA Residential (77)
PB6 77 |UrA Residential

PB7 77 |UrA Residential

PB8 77 |UrA Residential

PB9 77 |UrA Residential

PB10 75 |Ug and Um Residential (1/4 zoning) (75)

PB11 75 |Um Residential (1/4 Zoning) 75

PB12 75 |Um Residential (1/4 Zoning) 75

PB13 75 |Um Residential (1/4 Zoning) 75

PB14 89 |Uu Commercial

PB15 80 |20% Commercial (92), 80% Residential

PB16 77 |UrB Residential

PB17 77 |UrA Residential

PB18 77 |UrA Residential

PB19 77 |50% At Residential (77), 50% Ue Residential (77)
PB20 77 |UrB Residential (A)

PB21 77 |80% UrA Residential (77), 20% RdA Residential (77)
PB22 78 |80% UrA Residential (77), 10% Us Residential (85), 10% RdA Residential (77)

PB23-A | 79 |30% Us (85), 70% UrA (77)

PB23-B | 79 |20% Us (85), 80% UrA (77)

PB23-C 77 |UrA Residential

PB24 77 |UrA Residential

PB25 77 |UrA Residential

PB26 77 |UrA Residential

PB27 77 |UrA Residential

PB28 77 |30% Ma Residential (77), 70% UrA Residential (77)
PB29 77 |UrA Residential

PB30 77 |30% Ma Residential (77), 70% UrA Residential (77)
PB31 49 |UrA Open (A)

PB32 77 |20% Ma Residential (77), 80% UrA Residential (77)
PB33 67 |Ma Open Area Group A/D (49,84)

PB34 77 |UrA Residentiat (A)

PB35 92 |Commerical Mixture Group B Soils

PB36 77 |70% Ma Residential (77), 30% UrA Residential (77)
PB37 77 |UrA Residential

PB38 77 |UrA Residential

PB39 81 |25% Water, 75% At (Residential 1/4 acre)

PB40 77 |50% Ue, 50% UrA Residential

PB41 57 [30% Ue, 30% Ma, 40% UrA open

PB42 25 |Wooded Area - 50% UrA, 25% Ue, 25% UdE

Smith Pond 98 |Smith Pond Water Surface

SM1-A 77 |UrA Residential

SM1-B 77 |UrA Residential

SM1-C 77 |UrA Residential
SM2-A 77 |UrA Residential
SM2-B 77 |UrA Residential
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Runoff Curve Numbers

Sub

watershed [Curve # Notes
SM3 64 |At and Ma Soil Group A/D (45+83)/2
SM4 57 |45% Su (66), 15% Ma (61), 40% Ue (45) All areas wooded
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soll
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the



Custom Soil Resource Report

individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Nassau County, New York
Version 10, Dec 15, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 26, 2011—Apr 16,

2012

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Nassau County, New York (NY059)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

At Atsion loamy sand 35.0 0.4%

EnA Enfield silt loam, O to 3 percent 236.4 3.0%
slopes

He Hempstead silt loam 450.0 5.8%

Ma Manahawkin muck 28.3 0.4%

Pg Pits, ground-water recharge 11.9 0.2%

PIB Plymouth loamy sand, 3 to 8 167.8 21%
percent slopes

PrD Plymouth-Riverhead complex, 48.3 0.6%
15 to 35 percent slopes

RdA Riverhead sandy loam, 0 to 3 76.8 1.0%
percent slopes

RdB Riverhead sandy loam, 3 to 8 34.1 0.4%
percent slopes

Su Sudbury sandy loam 40.7 0.5%

UdA Udipsamments, nearly level 102.4 1.3%

UdE Udipsamments, steep 5.9 0.1%

Ue Udipsamments, wet substratum 79.4 1.0%

uf Udorthents, refuse substratum 3.1 0.0%

Ug Urban land 1,317.7 16.9%

Uh Urban land-Hempstead complex 2,131.4 27.3%

Um Urban land-Mineola complex 101.0 1.3%

UpB Urban land-Plymouth complex, 3 27.2 0.3%
to 8 percent slopes

UrA Urban land-Riverhead complex, 2,431.6 31.1%
0 to 3 percent slopes

urB Urban land-Riverhead complex, 210.7 2.7%
3 to 8 percent slopes

Us Urban land-Sudbury complex 16.4 0.2%

Uu Urban land-Udipsamments 9.1 0.1%
complex

W Water 2454 3.1%

Totals for Area of Interest 7,810.7 100.0%

10
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Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
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indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

12
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Nassau County, New York

At—Atsion loamy sand

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Atsion and similar soils: 90 percent
Minor components: 10 percent

Description of Atsion

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy marine deposits

Typical profile
Oa - 0 to 2 inches: very strongly acid, highly decomposed plant material
H1 - 2 to 7 inches: very strongly acid, loamy sand
H2 - 7 to 36 inches: very strongly acid, loamy sand
H3 - 36 to 60 inches: very strongly acid, coarse sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D

Minor Components

Sudbury
Percent of map unit: 5 percent

Berryland
Percent of map unit: 5 percent
Landform: Depressions

13
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EnA—Enfield silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Enfield and similar soils: 85 percent
Minor components: 15 percent

Description of Enfield

Setting

Landform: Outwash plains

Landform position (two-dimensional): Summit

Landform position (three-dimensional): Tread

Down-slope shape: Convex

Across-slope shape: Convex

Parent material: A silty mantle over acid, sandy and gravelly glaciofluvial deposits

Typical profile

H1 -0 to 10 inches: strongly acid, silt loam

H2 - 10 to 32 inches: strongly acid, silt loam

2BC - 32 to 36 inches: strongly acid, gravelly loamy sand
2C - 36 to 60 inches: strongly acid, very gravelly sand

Properties and qualities

Slope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Moderate (about 8.9 inches)

Interpretive groups

Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B

Minor Components

Riverhead

Scio

Percent of map unit: 10 percent

Percent of map unit: 5 percent
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He—Hempstead silt loam

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Hempstead and similar soils: 80 percent
Minor components: 20 percent

Description of Hempstead

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: A silty mantle over highly siliceous stratified sandy and gravelly
glaciofluvial deposits

Typical profile
H1-0to 11 inches: strongly acid, silt loam
H2 - 11 to 29 inches: strongly acid, silt loam
H3 - 29 to 33 inches: strongly acid, very gravelly loamy sand
H4 - 33 to 60 inches: very strongly acid, stratified very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B

Minor Components

Enfield
Percent of map unit: 10 percent
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Mineola
Percent of map unit: 5 percent

Udipsamments
Percent of map unit: 5 percent

Ma—Manahawkin muck

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Manahawkin and similar soils: 80 percent
Minor components: 20 percent

Description of Manahawkin

Setting
Landform: Marshes, swamps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Organic material over sandy marine deposits

Typical profile
H1 - 0 to 36 inches: , muck
H2 - 36 to 60 inches: , sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98
to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 13.3 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A/D
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Minor Components

Berryland
Percent of map unit: 10 percent
Landform: Depressions

Freetown
Percent of map unit: 10 percent
Landform: Bogs

Pg—Pits, ground-water recharge

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Pits, ground-water recharge: 100 percent

PIB—Plymouth loamy sand, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Plymouth and similar soils: 85 percent
Minor components: 15 percent

Description of Plymouth

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Acid sandy glaciofluvial or deltaic deposits

Typical profile
Oi - 0 to 2 inches: very strongly acid, slightly decomposed plant material
H1 - 2 to 7 inches: very strongly acid, loamy sand
H2 - 7 to 28 inches: very strongly acid, loamy sand
H3 - 28 to 60 inches: very strongly acid, gravelly coarse sand
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Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A

Minor Components

Riverhead
Percent of map unit: 10 percent

Plymouth, strongly sloping
Percent of map unit: 5 percent

PrD—Plymouth-Riverhead complex, 15 to 35 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Plymouth and similar soils: 50 percent
Riverhead and similar soils: 40 percent
Minor components: 10 percent

Description of Plymouth

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Acid sandy glaciofluvial or deltaic deposits

Typical profile
Oi - 0 to 2 inches: very strongly acid, slightly decomposed plant material
H1 - 2 to 7 inches: very strongly acid, loamy sand
H2 - 7 to 28 inches: very strongly acid, loamy sand
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H3 - 28 to 60 inches: very strongly acid, gravelly coarse sand

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A

Description of Riverhead

Setting
Landform: Outwash plains, moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, sandy loam
H2 - 4 to 25 inches: very strongly acid, sandy loam
H3 - 25 to 36 inches: strongly acid, loamy sand
H4 - 36 to 60 inches: moderately acid, stratified gravelly sand

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A

Minor Components

Montauk
Percent of map unit: 5 percent
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Sudbury
Percent of map unit: 3 percent

Unnamed soils, very stony
Percent of map unit: 2 percent

RdA—Riverhead sandy loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Riverhead and similar soils: 90 percent
Minor components: 10 percent

Description of Riverhead

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, sandy loam
H2 - 4 to 25 inches: very strongly acid, sandy loam
H3 - 25 to 36 inches: strongly acid, loamy sand
H4 - 36 to 60 inches: moderately acid, stratified gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
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Minor Components

Montauk
Percent of map unit: 5 percent

Plymouth
Percent of map unit: 5 percent

RdB—Riverhead sandy loam, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Riverhead and similar soils: 90 percent
Minor components: 10 percent

Description of Riverhead

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, sandy loam
H2 - 4 to 25 inches: very strongly acid, sandy loam
H3 - 25 to 36 inches: strongly acid, loamy sand
H4 - 36 to 60 inches: moderately acid, stratified gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
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Hydrologic Soil Group: A

Minor Components

Montauk
Percent of map unit: 5 percent

Plymouth
Percent of map unit: 5 percent

Su—Sudbury sandy loam

Map Unit Setting
Elevation: 0 to 2,100 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Sudbury and similar soils: 80 percent
Minor components: 20 percent

Description of Sudbury

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Sandy and gravelly glaciofluvial deposits derived mainly from
crystalline rock

Typical profile
H1 - 0 to 5 inches: very strongly acid, sandy loam
H2 - 5 to 18 inches: very strongly acid, sandy loam
H3 - 18 to 28 inches: very strongly acid, gravelly loamy sand
H4 - 28 to 60 inches: very strongly acid, stratified very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B

Minor Components

Walpole
Percent of map unit: 5 percent
Landform: Depressions

Unnamed soils
Percent of map unit: 5 percent

Atsion
Percent of map unit: 5 percent
Landform: Depressions

Plymouth
Percent of map unit: 5 percent

UdA—Udipsamments, nearly level

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Udipsamments, nearly level, and similar soils: 90 percent
Minor components: 10 percent

Description of Udipsamments, Nearly Level

Typical profile
H1 - 0to 72 inches: very strongly acid, coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
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Minor Components

Montauk
Percent of map unit: 2 percent

Hempstead
Percent of map unit: 2 percent

Sudbury
Percent of map unit: 2 percent

Riverhead
Percent of map unit: 2 percent

Plymouth
Percent of map unit: 2 percent

UdE—Udipsamments, steep

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Udipsamments, steep, and similar soils: 95 percent
Minor components: 5 percent

Description of Udipsamments, Steep

Typical profile
H1 - 0to 72 inches: very strongly acid, coarse sand

Properties and qualities
Slope: 25 to 50 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
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Minor Components

Unnamed soils
Percent of map unit: 5 percent

Ue—Udipsamments, wet substratum

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Udipsamments, wet substratum, and similar soils: 90 percent
Minor components: 10 percent

Description of Udipsamments, Wet Substratum

Typical profile
H1 - 0to 72 inches: very strongly acid, coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A

Minor Components

Unnamed soils
Percent of map unit: 10 percent
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Uf—Udorthents, refuse substratum

Map Unit Setting
Elevation: 100 to 1,600 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Udorthents, refuse substratum, and similar soils: 100 percent

Description of Udorthents, Refuse Substratum

Properties and qualities
Slope: 0to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s

Ug—Urban land

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition

Urban land: 90 percent

Minor components: 10 percent
Minor Components

Hempstead
Percent of map unit: 2 percent

Riverhead
Percent of map unit: 2 percent
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Enfield
Percent of map unit: 2 percent

Udipsamments
Percent of map unit: 2 percent

Udorthents
Percent of map unit: 2 percent

Uh—Urban land-Hempstead complex

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 75 percent
Hempstead and similar soils: 20 percent
Minor components: 5 percent

Description of Hempstead

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: A silty mantle over highly siliceous stratified sandy and gravelly
glaciofluvial deposits

Typical profile
H1-0to 11 inches: strongly acid, silt loam
H2 - 11 to 29 inches: strongly acid, silt loam
H3 - 29 to 33 inches: strongly acid, very gravelly loamy sand
H4 - 33 to 60 inches: very strongly acid, stratified very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.7 inches)

Minor Components

Enfield
Percent of map unit: 3 percent
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Mineola
Percent of map unit: 2 percent

Um—Urban land-Mineola complex

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 75 percent
Mineola and similar soils: 20 percent
Minor components: 5 percent

Description of Mineola

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: A thin mantle of loamy glaciofluvial deposits over stratified sand
and gravel glaciofluvial deposits

Typical profile
H1 - 0to 11 inches: strongly acid, sandy loam
H2 - 11 to 18 inches: strongly acid, very gravelly loamy sand
H3 - 18 to 60 inches: strongly acid, stratified very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 24 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.4 inches)

Minor Components

Hempstead
Percent of map unit: 3 percent

Udipsamments
Percent of map unit: 2 percent
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UpB—Urban land-Plymouth complex, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 65 percent
Plymouth and similar soils: 20 percent
Minor components: 15 percent

Description of Plymouth

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Acid sandy glaciofluvial or deltaic deposits

Typical profile
Oi - 0 to 2 inches: very strongly acid, slightly decomposed plant material
H1 - 2 to 7 inches: very strongly acid, loamy sand
H2 - 7 to 28 inches: very strongly acid, loamy sand
H3 - 28 to 60 inches: very strongly acid, gravelly coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Minor Components

Sudbury
Percent of map unit: 5 percent

Riverhead
Percent of map unit: 5 percent

Udipsamments
Percent of map unit: 5 percent
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UrA—Urban land-Riverhead complex, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 65 percent
Riverhead and similar soils: 20 percent
Minor components: 15 percent

Description of Riverhead

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, sandy loam
H2 - 4 to 25 inches: very strongly acid, sandy loam
H3 - 25 to 36 inches: strongly acid, loamy sand
H4 - 36 to 60 inches: moderately acid, stratified gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Minor Components

Enfield
Percent of map unit: 10 percent

Plymouth
Percent of map unit: 3 percent

Udipsamments
Percent of map unit: 2 percent
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UrB—Urban land-Riverhead complex, 3 to 8 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 60 percent
Riverhead and similar soils: 25 percent
Minor components: 15 percent

Description of Riverhead

Setting
Landform: Moraines, outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, sandy loam
H2 - 4 to 25 inches: very strongly acid, sandy loam
H3 - 25 to 36 inches: strongly acid, loamy sand
H4 - 36 to 60 inches: moderately acid, stratified gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Minor Components

Montauk
Percent of map unit: 5 percent

Enfield
Percent of map unit: 5 percent

Plymouth
Percent of map unit: 3 percent
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Udipsamments
Percent of map unit: 2 percent

Us—Urban land-Sudbury complex

Map Unit Setting
Elevation: 0 to 2,100 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 70 percent
Sudbury and similar soils: 20 percent
Minor components: 10 percent

Description of Sudbury

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Sandy and gravelly glaciofluvial deposits derived mainly from
crystalline rock

Typical profile
H1 - 0 to 5 inches: very strongly acid, sandy loam
H2 - 5 to 18 inches: very strongly acid, sandy loam
H3 - 18 to 28 inches: very strongly acid, gravelly loamy sand
H4 - 28 to 60 inches: very strongly acid, stratified very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Minor Components

Udipsamments
Percent of map unit: 5 percent

Riverhead
Percent of map unit: 5 percent
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Uu—uUrban land-Udipsamments complex

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Urban land: 70 percent
Udipsamments and similar soils: 25 percent
Minor components: 5 percent

Description of Udipsamments

Typical profile
H1 - 0to 72 inches: very strongly acid, coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Minor Components

Riverhead
Percent of map unit: 3 percent

Sudbury
Percent of map unit: 2 percent

W—Water

Map Unit Setting
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days

Map Unit Composition
Water: 100 percent
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Soil Map—Nassau County, New York
(North Soils Legend)

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) = Spoil Area The soil surveys that comprise your AOI were mapped at 1:24,000.
Area of Interest (AOI) #  Stony Spot Please rely on the bar scale on each map sheet for map
Soils . . m Very Stony Spot measurements.
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projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Nassau County, New York
Version 10, Dec 15, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 26, 2011—Apr 16,

2012

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Soil Map—Nassau County, New York

North Soils Legend

Map Unit Legend

Nassau County, New York (NY059)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

At Atsion loamy sand 19.9 0.3%

EnA Enfield silt loam, 0 to 3 percent 105.7 1.7%
slopes

He Hempstead silt loam 426.8 6.8%

Ma Manahawkin muck 1.1 0.0%

Pg Pits, ground-water recharge 10.5 0.2%

PIB Plymouth loamy sand, 3 to 8 59.5 0.9%
percent slopes

PrD Plymouth-Riverhead complex, 12.9 0.2%
15 to 35 percent slopes

RdA Riverhead sandy loam, 0 to 3 94.3 1.5%
percent slopes

RdB Riverhead sandy loam, 3 to 8 30.4 0.5%
percent slopes

Su Sudbury sandy loam 49 0.1%

UdA Udipsamments, nearly level 494 0.8%

UdE Udipsamments, steep 2.3 0.0%

Ug Urban land 1,205.1 19.2%

Uh Urban land-Hempstead 2,521.7 40.1%
complex

Um Urban land-Mineola complex 101.0 1.6%

UpB Urban land-Plymouth complex, 1.6 0.0%
3 to 8 percent slopes

UrA Urban land-Riverhead complex, 1,444 .4 23.0%
0 to 3 percent slopes

UrB Urban land-Riverhead complex, 143.5 2.3%
3 to 8 percent slopes

Uu Urban land-Udipsamments 9.1 0.1%
complex

W Water 36.6 0.6%

Totals for Area of Interest 6,280.8 100.0%
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Soil Map—Nassau County, New York
(South Soils legend)

Area of Interest (AOI) B Spoil Area
Area of Interest (AOI) ﬁ; Stony Spot

Soils m Very Stony Spot
Soil Map Unit Polygons b

bl Wet Spot
o Soil Map Unit Lines !
a Other
(] Soil Map Unit Points
.= Special Line Features
Special Point Features
Blowout Water Features
Streams and Canals
I Borrow Pit
Transportation

Clay Spot Rails
Closed Depression — Interstate Highways
Gravel Pit US Routes
Gravelly Spot Major Roads
Landfill Local Roads
Lava Flow Background

Marsh or swamp
Mine or Quarry
Miscellaneous Water
Perennial Water

Rock Outcrop

+<CO0ONE>0 - XKOHEE

Saline Spot

Sandy Spot

El
.
Eal

]

Severely Eroded Spot

s} Sinkhole
¥ Slide or Slip
Sodic Spot

Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Nassau County, New York
Version 10, Dec 15, 2013

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 26, 2011—Apr 16,

2012

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Soil Map—Nassau County, New York

South Soils legend

Map Unit Legend

Nassau County, New York (NY059)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

At Atsion loamy sand 16.9 0.6%

EnA Enfield silt loam, 0 to 3 percent 164.2 5.7%
slopes

Ma Manahawkin muck 28.0 1.0%

PIB Plymouth loamy sand, 3 to 8 115.5 4.0%
percent slopes

PrD Plymouth-Riverhead complex, 36.0 1.3%
15 to 35 percent slopes

RdA Riverhead sandy loam, 0 to 3 41.8 1.5%
percent slopes

RdB Riverhead sandy loam, 3 to 8 4.2 0.1%
percent slopes

Su Sudbury sandy loam 38.3 1.3%

UdA Udipsamments, nearly level 61.2 21%

UdE Udipsamments, steep 3.6 0.1%

Ue Udipsamments, wet substratum 79.4 2.8%

Uf Udorthents, refuse substratum 3.1 0.1%

Ug Urban land 283.7 9.9%

UpB Urban land-Plymouth complex, 25.6 0.9%
3 to 8 percent slopes

UrA Urban land-Riverhead complex, 1,674.1 58.3%
0 to 3 percent slopes

UrB Urban land-Riverhead complex, 63.7 2.2%
3 to 8 percent slopes

Us Urban land-Sudbury complex 16.4 0.6%

W Water 214.6 7.5%

Totals for Area of Interest 2,870.1 100.0%
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed -~ o ast 1 (NE 1)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + =[]
7'X5' 7'X5' 7'X5'
SegmentlD  A-B B-C C-D D-E

15. Channel Bottom width ...........ccccoeueeee. ft2 BC BC BC ocC

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 fi's 3 3 3 3

24. Flow Length, L e ft 1700 1150 150 1000

25, Tp=—_ b e, hr ~ 0.157] 4 |0.106] 4 |0.014 0.092] = [0.369
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.369
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date

North of Northeast Pond

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

—_

o~ 0N

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Mill Creek/Horse Brook

Segment ID
Surface description (table 3-1) ...cccccevveiieiiiieeeeen

Manning’s roughness coefficient, n (table 3-1) ..........

Flow length, L (total L < 300 ft) ...cccovovveeiiiiiiiiiiieeens ft
Two-year 24-hour rainfall, P5 ..o in
Land slope, S ....eeveiiiiiieieeee e ft/ft
Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

Surface description..........ccoovoiieeiiiiee e

Manning's roughness coeff., N......ccccoviiiiiiiiieiiins

Paved or unpaved............occvviiiiiee i

Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

Northeast 1 (NE 1)

Flow length, L ..ooeeiiiieiiee e ft
Watercourse Slope, S ..ccveevvieiieiiiiieeeeeeeeeeeeeeee e ft/ft
Average velocity, V = 1.49 (d23)(s12) e ft/s
Ty= —L n + —
3600 * V -
10.5'X4' 12'X5'
SegmentID  E.F F-G G-H H-I
Channel Bottom width ...........c.cccueenee... ft2 ocC oC BC BC
Horizontal side slope component, z (z horiz: 1 vert)
Depth of flow, d ..o, ft
Cross sectional flow area, A (assume trapazoidal) ft
Wetted perimeter, Py «..eeeeeeeeeeeeiiiivineenn. ft
Hydraulic radius, r= ——  eoooooccccrrrrrerne. f
Channel slope, s ..... pW ......................... ft/ft
Manning’s roughness coefficient, n ...........
v=_149r28s12 fts 3 3 3 3
Flow Length, L e ft 500 650 1400 750
Te= L hr ~ 0.046| 4 |0.060| 4 |0.130 0.069

3600 V ,
Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) ... Hr

= [0.305
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed -~ o ast 1 (NE 1)
Segment ID
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,
2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + =[]
12'X6" 12'X6' 12'X5'
SegmentID |3 J-K G-H
15. Channel Bottom width ...........ccccoeueeee. ft2 BC BC BC
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi's 3 3 3
24. Flow Length, L e ft 800 1900 2150
25, Tp=—_ b e, hr ~ 0.074| 4 [0.176| 4 [0.199| 4 = 10.449
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.123

TLAG: (06)TC = (06) 674 = 40.4 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ oSt 1A - (NE 1A)
Segment ID  A-
g AB INTO NE1 POINT C
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
2070
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0244 | + = |0.244
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 2450
25, Tp=—_ b e, hr 0227 | 4 + + = |0.227
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.944

Tiag=(0.6)T. =(0.6) 566

= 34.0 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ ast 1B - (NE 1B)
Segment D A-B INTO NE1 POINT B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
810
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.095 | + = |0.095
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 1270
25, Tp=—_ b e, hr 0118 | 4 + + = |0.118
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.686

Tiac= (0.6)T. =(0.6) 412

= 24.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC |:| Tt through subarea Subwatershed Northeast 1C - (NE 1C)
Segment D A-B INTO NE1 POINT E
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.006 | + = |0.006
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 3690
25, Tp=—_ b e, hr 0342 | 4 + + = |0.342
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.821

Tiag=(0.6)T. =(0.6) 493

= 29.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o ast 1D - (NE 1D)
Segment D A-B INTO NE1 POINT |
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
230
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0027 | + = |0.027
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 5990
25, Te= b . hr 0555 | 4 + + = |[0.555
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [1.055

Tiag=(0.6)T. =(0.6) 633

= 38.0 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ oSt 1E - (NE 1E)
Segment D A-B INTO NE1 POINT K
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
220
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.026 | + = |0.026
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 1370
25, Tp=—_ b e, hr 0127 | 4 + + = |0.127
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.626

Tiag=(0.6)T. =(0.6) 376

= 22.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed ot 1F - (NE 1F)
Segment D A-B INTO NE1 POINT |
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
220
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.026 | + = |0.026
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 3560
25, Tp=—_ b e, hr 0330 | 4 + + = |[0.330
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.829

Trag=(0.6)T. =(0.6) 49.7

= 29.8 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ ast 2 - (NE 2)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

14, Ty=__ L n + _

3600 * V - :
15"d 18"d 24" d 30"d
SegmentID  B.c c-D D-E E-F

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3 3

24 FIoW LG, L oo ft 900 450 850 350

25, Tp=—_ b e, hr  0.083 | 4 [0.042 | 4 |0.079 | 410.032| = 10.236
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ ast 2 - (NE 2)
Segment ID
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,
2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + =[]
30" 36" 36" 36"
SegmentID  F.g G-H H-I -3
15. Channel Bottom width ...........ccccoeueeee. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi's 3 3 3 3
24. Flow Length, L e ft 875 650 1550 550
25, Tp=—_ b e, hr ~ 0.081| 4 |0.060| 4 |0.144 0051 = [0.336
26. Watersr?gc? (c))rvsubarea T or Ty (add Ty in steps 6, 14, and 25) ......cooveereereeeeeeeeeeesseeseeeeeene. Hr  [1.045
Tiag=(0.6)T. =(0.6) 627 = 37.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 09/19/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed -~ o ast3 (NE 3)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e ft/ft m

6. T,=_0007 (L) 038 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface description..........ccociiiiiiei i Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e Pave

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft 200

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. Tt:ﬁ 0.047 | + =

24"/36" d 42"/48" d 54" d 60" d
SegmentID  cop D-E E-F F-G

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3 3

24 FIoW LG, L oo ft 3200 2500 2150 1450

25, Tp=—_ b e, hr 0297 | 4 |0231 | 4 |0199 | 4. |0134| = |0.861
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 9/19/13
Location Checked Date

North of Northeast Pond

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

—_

o~ 0N

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Mill Creek/Horse Brook

Segment ID
Surface description (table 3-1) ...cccccevveiieiiiieeeeen

Manning’s roughness coefficient, n (table 3-1) ..........

Flow length, L (total L < 300 ft) ...cccovovveeiiiiiiiiiiieeens ft
Two-year 24-hour rainfall, P5 ..o in
Land slope, S ....eeveiiiiiieieeee e ft/ft
Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

Surface description..........ccoovoiieeiiiiee e

Manning's roughness coeff., N......ccccoviiiiiiiiieiiins

Paved or unpaved............occvviiiiiee i

Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

Northeast 3 (NE 3)

Flow length, L ..ooeeiiiieiiee e ft
Watercourse Slope, S ..ccveevvieiieiiiiieeeeeeeeeeeeeeee e ft/ft
Average velocity, V = 1.49 (d23)(s12) e ft/s
Ty= —L n + —
3600 *V -
6'X5'H 8'X5'H 8'X5'H 9'X5"H
SegmentID  G-H H-| I-J J-K
Channel Bottom width ...........c.cccueenee... ft2 BC BC BC BC
Horizontal side slope component, z (z horiz: 1 vert)
Depth of flow, d ..o, ft
Cross sectional flow area, A (assume trapazoidal) ft
Wetted perimeter, Py «..eeeeeeeeeeeeiiiivineenn. ft
Hydraulic radius, r= ——  eoooooccccrrrrrerne. f
Channel slope, s ..... pW ......................... ft/ft
Manning’s roughness coefficient, n ...........
ve_ 149r2Bs12 ft's 3 3 3 3
FIOW LENGt, L oo ft 1250 900 650 950
Te= L hr  0.116 | 4 |0.083 | 4 |0.060 0.088

3600 V ,
Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) ... Hr

= 0.347
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 9/19/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed -~ o ast3 (NE 3)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + =[]
9'X5'H 9'X5'H 14'X5'H
SegmentID k- L-M M-N

15. Channel Bottom width ...............c........... ft2 BC BC BC

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3

24 FIoW LG, L oo ft 500 550 1500

25, Tp=—_ b e, hr ~ 0.046 | 4 [0.051 | 4 |0.139 | 4 = |[0.236
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.964

Trag=(0.6)T. =(0.6) 1178 = 70.7  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/25/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ o ast 3A - (NE 3A)
SegmentID A-B
USE TRUNK LINE
1. Surface description (table 3-1) ......cccoviiiiiiiiiiiiiees
ption ( ) Grass CALCS TO NE3-C
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
400
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0047 | + = |0.047
Segment ID
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.520

Trag=(0.6)T. =(0.6) 31.2

= 18.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/25/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ ast 3B - (NE 3B)
SegmentID A-B
1. Surface description (table 3-1) G ENTERS TRUNK
. Surface description (table 3-1) ......cccoveviiiiiiiiiiee rass LINE AT H
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
230
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14, Ty=_ L _
3600 * V 0027 | + = |0.027
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 2360
25, Tp=—_ b e, hr 0219 | 4 + + = [0.219
3600 V _
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.719

Trag=(0.6)T. =(0.6) 431

= 25.9 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/25/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed -~ ast 3C - (NE 3C)
SegmentID A-B
1. Surface description (table 3-1) G ENTERS TRUNK
. Surface description (table 3-1) ......cccoveviiiiiiiiiiee rass LINE AT
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
250
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0029 | + = ]0.029
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 5350
25, Tp=—_ b e, hr 0495 | 4 + + = |[0.495
3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.997

Tiag=(0.6)T. =(0.6) 5938

= 35.9 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 11/22/13
Location Checked Date
North of Northeast Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o ast 3D - (NE 3D)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @ ENTERS TRUNK
—_ LINE ATN
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + =[]
SegmentID  g-c
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi's 3
24. Flow Length, Ln ......................................... ft 5010
25, Tp=—_ b e, hr 0464 | 4 + + = |0.464
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.937
Tiag=(0.6)T. =(0.6) 562 = 33.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/24/14
Location Checked Date
West of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |~ vest 1A - (NW 1A)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C cD | DE
7. Surface descCription...........coccviiiiiieee e Imprv Grass | Wooded
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015 0.05 0.15
9. Paved or unpaved...........cccooiiiieiiiiee e baved Unpav | Unpav
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2 0.40 0.40
11. Flow length, L .o ft 520 =20 560
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005 0.005 | 0005
13. Average vilocity, Vv :% (d23)(s12) ft/s 536 113 0.38
14, Ti= 500y 0.061 | +|0.430 |H-0.400 =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.373
Tiag=(0.6)T. =(0.6) 824 = 49.4  minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/24/14
Location Checked Date
West of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |~ vest 1B - (NW 1B)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C cD | DE
7. Surface descCription...........coccviiiiiieee e Imprv Grass | Wooded
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015 0.05 0.15
9. Paved or unpaved...........cccooiiiieiiiiee e baved Unpav | Unpav
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2 0.40 0.40
11. Flow length, L .o ft 50 =20 620
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005 0.005 | 0005
13. Average vilocity, Vv :% (d23)(s12) ft/s 536 113 0.38
14. Ty e 0.066 | +{0.130 40599 =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.268
Tiacg=(0.6)T. =(0.6) 761 = 457  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 9/20/13
Location Checked Date
North of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed . vest 2 - (NW 2)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 1900
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.224 | + =
18"/24" d 36" d 48"d 60" d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 1500 750 870 750
25, Te= b . hr 0139 | 4 |0.069 [ 4 |0.081 | 4 [0.069| = |0.358
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 9/20/13
Location Checked Date

North of Northwest Pond

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

Mill Creek/Horse Brook

Segment ID

Northwest 2 - (NW 2)

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,
2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + =[]
66" d 78" 8'X5'H 96" d
SegmentID  G-H H-| I-J J-K
15. Channel Bottom width ...........ccccoeueeee. ft2 Pipe Pipe BC Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 1550 1120 1700 2450
25, Tp=—_ b e, hr ~ 0.144 | 4 [0.104 | 4 |0.157 0227 = [0.632
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [ 1.687
Tiag=(0.6)T. =(0.6) 101.2 = 60.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/18/13
Location Checked Date
North of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |\~ vest 2A - (NW 2A)
SegmentID A-B
USE TRUNK LINE CALCS
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass TO NW2 POINT C
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1900
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0224 | + = |0.224
Segment ID
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.697
Tiac=(0.6)T. =(0.6) 4.8 = 25.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/18/13
Location Checked Date
North of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed |~ vest 2B - (NW 2B)
SegmentID A-B
ENTERS TRUNK LINE
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass AT NW2 POINT H
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
315
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0037 | + = |0.037
C-D
SegmentID  pipe
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 2940
25, Tp=—_ b e, hr 0272 | 4 + + = |0.272
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.782

Tracg=(0.6)T. =(0.6) 469

= 28.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/18/13
Location Checked Date
North of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC |:| Tt through subarea Subwatershed Northwest 2C - (NW 2C)
SegmentID A-B
ENTERS TRUNK LINE
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass AT NW2 POINT I
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
140
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0016 | + = |o.016
C-D
SegmentID  pipe
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 1650
25, Tp=—_ b e, hr 0153 | 4 + + = |0.153
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.642

Trac= (0.6)T. =(0.6) 385

= 23.1 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
West of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ k Brook 1 - (SD 1)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
120
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.014 | + = |0.014
18"d 42"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 850 2000
25, Te= b . hr 0079 | 4 [0.185 | 4 + = |[0.264
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.751

Trag=(0.6)T. =(0.6) 451

=271 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
West of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ k Brook 2 - (SD 2)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
700
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.082 | + = |0.082
24 d 30"d 36" d 42
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 940 890 180 300
25, Te= b . hr 0087 | 4 |0.082 [ 4 |0.017 | 4 |0028| = |0.214
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.769

Trag=(0.6)T. =(0.6) 46.1

= 27.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/15/13
Location Checked Date
West of Northwest Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o\ K Brook 3 - (SD 3)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
240
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0.028 | + = |0.028
18"d 24" d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 450 930
25, Te= b . hr 0042 | 4 [0.086 | 4 + = |[o0.128
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.629

Trag=(0.6)T. =(0.6) 377

= 22.6  minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/16/13
Location Checked Date
North of SSP, W of SD 3
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o - k Brook 4 - (SD 4)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft =30
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.062 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.535

Trag=(0.6)T. =(0.6) 321 = 19

.3 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
South of SSP, W of Schodack Brook
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o @\ K Brook 5 - (SD 5)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1550
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0182 | + = |o0.182
18"d 18"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 330 450
25, Tp=—_ b e, hr 0031 | 4 |0.042 | 4 + = |0.073
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.728

Trag=(0.6)T. =(0.6) 43.7

= 26.2 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/16/13
Location Checked Date
South of SSP, W of Schodack Brook
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o - K Brook 6 - (SD 6)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1020
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0120 | + = |0.120
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.593

Tiag=(0.6)T. =(0.6) 356

=214 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/16/13
Location Checked Date
South of SSP, W of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ K Brook 7 - (SD 7)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1470
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0173 | + = |o0.173
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.646

Tiag=(0.6)T. =(0.6) 388

= 23.3  minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
New Court, South of SSP
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ Brook 8 - (SD 8)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 250
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.053 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.526

Trag=(0.6)T. =(0.6) 316 = 19

.0 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
South of SSP, W of Schodack Brook
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o\ K Brook 9 - (SD 9)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1620
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0191 | + = |o.101
18"d 30"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 700 850
25, Te= b . hr  0.065 | 4 [0.079 | 4 + = |[0.144
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.808

Tiag=(0.6)T. =(0.6) 485

=29.1 minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
South of SSP, E of Schodack Brook
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o - -k Brook 10 - (SD 10)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 970
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0114 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [ 0.587

TLAG:(O.6)TC :(06) 352 = 21

A minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
South of SSP, E of Schodack Brook
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ ok Brook 11 - (SD 11)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1760
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0207 | + = |0.207
24 d 30"d 30"d
SegmentID c.p D-E E-F
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 700 650 400
25, Te= b . hr  0.065 | 4 |0.060 [ 4 |0.037 | 4 = |0.162
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.842

Tiag=(0.6)T. =(0.6) 505

= 30.3 minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
Hampton Lane, W of SD 11
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ ok Brook 12 - (SD 12)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 260
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
1 Ti= s ooi | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea T or Ty (add Ty in steps 6, 14, and 25) ......cooveereereeeeeeeeeeesseeseeeeeene. Hr  [0.515

Trag=(0.6)T. =(0.6) 309 = 18

5 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/14/14
Location Checked Date
SSP west of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ -k Brook 13 - (SD 13)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.006 | + = |0.006
30"d
SegmentID  g-c
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 800
25, Tp=—_ b e, hr 0074 | 4 + + = |0.074
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.553

Trag=(0.6)T. =(0.6) 332

= 19.9 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/14/14
Location Checked Date
SSP west of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ -k Brook 14 - (SD 14)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.006 | + = |0.006
30"d
SegmentID  g-c
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 800
25, Tp=—_ b e, hr 0074 | 4 + + = |0.074
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.553

Trag=(0.6)T. =(0.6) 332

= 19.9 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/17/13
Location Checked Date
SSP E of Schodack, W of Hemp Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ ok Brook 15 - (SD 15)
Segment D A-B Includes Parking Area west

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass of Hempstead Lake

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft 230

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. Tt=ﬁ 0.027 | + =

18"d 24" d 30"d
SegmentID cp D-E E-F

15. Channel Bottom width ...............c........... ft2 Pipe Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3

24 FIoW LG, L oo ft 350 850 1050

25, Tp=—_ b e, hr ~ 0.032 | 4 [0.079 | 4 |0.097 | 4 = |[0.208
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.708

Tiac= (0.6)T. =(0.6) 425 = 255  minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/18/13
Location Checked Date
SSP W of Schodack
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ -k Brook 16 - (SD 16)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0.006 | + = |0.006
12d 24" d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 50 500
25, Te= b . hr 0005 | 4 [0.046 | 4 + = |0.051
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.530

Tiag=(0.6)T. =(0.6) 318

=19.1 minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/14/14
Location Checked Date
West of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o\ 12 ck Brook 17 - (SD 17)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Grass
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.03
9. Paved or unpaved...........cccooiiiieiiiiee e Unpav
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 04
11. Flow length, L .o ft 1000
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 0.19
14. Tt=ﬁ 1462 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.935

TLAG:(O.6)TC :(06) 1161 = 69

T minutes




Time of Concentration (T¢) or travel

1 of
time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/14/14
Location Checked Date
West of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o\ -k Brook 18 - (SD 18)

SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Grass
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.30
9. Paved or unpaved...........cccooiiiieiiiiee e Unpav
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 04
11. Flow length, L .o ft 200
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 0.19
14. Tt=ﬁ 1170 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [1.643

TLAG= (O6)TC :(06) 986 = 59

2 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/14/14
Location Checked Date
West of Hempstead Lake
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o\ -k Brook 19 - (SD 19)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.006 | + = |0.006
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 80
25, Tp=—_ b e, hr  0.007 | 4 + + = |0.007
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.486

Trag=(0.6)T. =(0.6) 29.2

=17.5 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 3/7/14
Location Checked Date
West of Hemp Lake, N of South Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o\ -k Brook 20 - (SD 20)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
560
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.066 | + = |0.066
18"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe oc
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 550 340
25, Te= b . hr 0051 | 4 [0.031 | 4 + = [0.082
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.621

Tiag=(0.6)T. =(0.6) 373

=214 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 3/7/14
Location Checked Date
Area around Schodack Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC L] 14 through subarea Subwatershed o - -k Brook 21 - (SD 21)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
400
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0047 | + = |0.047
18"d 24" d
SegmentID c.p D-E E-F
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe ocC
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
p
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 150 120 150
25, Tp=—_ b e, hr ~ 0.014 | 4 [0.011 | 4 |0.014 | 4 = |[0.039
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.559

Tiag=(0.6)T. =(0.6) 335

= 20.1 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 1/15/14
Location Checked Date
West of South Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o /o bond 1 - (SO 1)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
540
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.064 | + = |0.064
18"d 24" d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 430 1420
25, Te= b . hr 004 |4 0131 | 4 + = |0.171
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.708

Tiag=(0.6)T. =(0.6) 425

=255 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 3/7/14
Location . Checked Date
Area surrounding South Pond
Checkone: M present [ Developed Watershed Mill Creek/Horse Brook
Check one: ElTC [ 7y through subarea Subwatershed o /b 0nd 2 - (SO 2)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Woods
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.15
9. Paved or unpaved...........cccooiiiieiiiiee e Unpav
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 04
11. Flow length, L .o ft
540
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 0.38
n :
14. Ty= —L _
3600 * V 0402 | + = |0.402
SegmentID cp
15. Channel Bottom width ...............c........... ft2 ocC
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 500
25, Tp=—_ b e, hr 0046 | 4 + + = |[0.046
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.921

TLAG= (O6)TC :(06) 553 = 33

2 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/21/13
Location Checked Date
Northeast of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 1 - (PB 1)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 820
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.099 | + =
15"d 18"d 36" d 42"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 1080 2520 920 2100
25, Tp=—_ b e, hr 0097 | 4 |0.233 | 4 |0.085 | 4. |0.194 ] — 10.609
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 4

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/21/13
Location Checked Date

Northeast of Pines Brook

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

—_

o~ 0N

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Pines Brook

Segment ID
Surface description (table 3-1) ...cccccevveiieiiiieeeeen

Manning’s roughness coefficient, n (table 3-1) ..........

Flow length, L (total L < 300 ft) ...cccovovveeiiiiiiiiiiieeens ft
Two-year 24-hour rainfall, P5 ..o in
Land slope, S ....eeveiiiiiieieeee e ft/ft
Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

Surface description..........ccoovoiieeiiiiee e

Manning's roughness coeff., N......ccccoviiiiiiiiieiiins

Paved or unpaved............occvviiiiiee i

Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

Pines Brook 1 - (PB 1)

Flow length, L ..ooeeiiiieiiee e ft
Watercourse Slope, S ..ccveevvieiieiiiiieeeeeeeeeeeeeeee e ft/ft
Average velocity, V = 1.49 (d23)(s12) e ft/s
Ty= —L n + —
3600 *V -
48"d 36" d 48"d 48" d
SegmentID  G-H H-| I-J J-K
Channel Bottom width ...........c.cccccc..... ft2 Pipe Pipe Pipe Pipe
Horizontal side slope component, z (z horiz: 1 vert)
Depth of flow, d ..o, ft
Cross sectional flow area, A (assume trapazoidal) ft
Wetted perimeter, Py «..eeeeeeeeeeeeiiiivineenn. ft
Hydraulic radius, r= ——  eoooooccccrrrrrerne. f
Channel slope, s ..... pW ......................... ft/ft
Manning’s roughness coefficient, n ...........
ve_ 149r2Bs12 ft's 3 3 3 3
FIOW LENGt, L oo ft 750 650 1900 1200
Te= L hr  0.069 | 4 |0.060 | 4 |0.176 0.111

3600 V ,
Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) ... Hr

= 0.416




3 of 4

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/21/13
Location Checked Date

Northeast of Pines Brook

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

—_

o~ 0N

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Pines Brook

Segment ID
Surface description (table 3-1) ...cccccevveiieiiiieeeeen

Manning’s roughness coefficient, n (table 3-1) ..........

Flow length, L (total L < 300 ft) ...cccovovveeiiiiiiiiiiieeens ft
Two-year 24-hour rainfall, P5 ..o in
Land slope, S ....eeveiiiiiieieeee e ft/ft
Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

Surface description..........ccoovoiieeiiiiee e

Manning's roughness coeff., N......ccccoviiiiiiiiieiiins

Paved or unpaved............occvviiiiiee i

Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

Pines Brook 1 - (PB 1)

Flow length, L ..ooeeiiiieiiee e ft
Watercourse Slope, S ..ccveevvieiieiiiiieeeeeeeeeeeeeeee e ft/ft
Average velocity, V = 1.49 (d23)(s12) e ft/s
Ty= —L n + —
3600 *V -
60" d 60" d 60" d 60" d
Segment D k.L L-M M-N N-O
Channel Bottom width ...........c.cccccc..... ft2 Pipe Pipe Pipe Pipe
Horizontal side slope component, z (z horiz: 1 vert)
Depth of flow, d ..o, ft
Cross sectional flow area, A (assume trapazoidal) ft
Wetted perimeter, Py «..eeeeeeeeeeeeiiiivineenn. ft
Hydraulic radius, r= ——  eoooooccccrrrrrerne. f
Channel slope, s ..... pW ......................... ft/ft
Manning’s roughness coefficient, n ...........
ve_ 149r2Bs12 ft's 3 3 3 3
FIOW LENGt, L oo ft 1900 650 1320 1280
Te= L hr  0.176 | 4 |0.060 | 4 |0.122 0.119

3600 V ,
Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) ... Hr

= |[0.477




4 of 4

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/21/13
Location . Checked Date
Northeast of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 1 - (PB 1)
Segment ID
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
14. Ty= —L n + _
3600 *V -
60" d 60" d
SegmentID o.p P-Q
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 fi's 3 3

24. Flow Length, L e ft 1650 250

25, Ty=_ L hr 0153 | 4 |0.023 | 4 +

3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25)

= 0.176

Tiac=(0.6)T. =(0.6) 1350 = 81.0 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/30/13
Location . Checked Date
Northeast of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ook 1A - (PB1A)
SegmentID A-B
USE TRUNK LINE CALCS
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass SEGMENTS A-H. SEE PB1
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
840
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.035 | + = 10.099
SegmentID  c.Hy
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 4010
25, Tp=—_ b e, hr  0.680 | 4 + + = |[0.680
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [ 1.252

Trag=(0.6)T. =(0.6) 751

=451 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/30/13
Location . Checked Date
Northeast of pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ok 1B - (PB1B)
SegmentID A-B
ENTERS TRUNK LINE AT
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass SEGMENT J. SEE PB1
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
300
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.035 | + = |0.035
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 4010
25, Tp=—_ b e, hr 0371 | 4 + + = |0.371
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.879

Trag=(0.6)T. =(0.6) 527

= 31.6 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/30/13
Location . Checked Date
Northeast of pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed .o ook 1C - (PB1C)
SegmentID A-B
ENTERS TRUNK LINE AT
1. Surface description (table 3-1) ......cccoviiiiiiiiiiiiiees Grass POINT M. SEE PB1
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
570
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.067 | + = |0.067
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 5620
25, Tp=—_ b e, hr 0520 | 4 + + = [0.520
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 1.060

Tiag=(0.6)T. =(0.6) 636

= 38.2  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/30/13
Location . Checked Date
Northeast of pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ok 1D - (PBL1D)
SegmentID A-B
ENTERS TRUNK LINE AT
1. Surface description (table 3-1) ......cccoviiiiiiiiiiiiiees Grass POINT Q. SEE PB1
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
280
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0033 | + = |0.033
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 4570
25, Tp=—_ b e, hr 0423 | 4 + + = |0.423
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.929

Trag=(0.6)T. =(0.6) 557

= 33.4  minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Munson and Pines Brook (Henry St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook A (PB-A)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
220
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.026 | + = |0.026
18"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 100
25, Tp=—_ b e, hr ~ 0.009 | 4 + + = |[0.009
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.508

Tiag=(0.6)T. =(0.6) 305

= 18.3  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Munson and Pines Brook (Maxwell St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC [ 7y through subarea Subwatershed |, o ok B (PB-B)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
250
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14, Ty=_ L _
3600 * V 0029 | + = ]0.029
24" d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 25
25, Tp=—_ b e, hr ~ 0.002 | 4 + + = |(0.002
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.504

Trag=(0.6)T. =(0.6) 30.2

= 18.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Munson and Pines Brook (Bell St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed .o ok C (PB-C)

SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, @
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 200
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.035 | + =
Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Tp=—_ b e, hr + + + = |[0.000
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.508

Tiag=(0.6)T. =(0.6) 305

= 18.3  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Munson and Pines Brook (Bishop PI)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ok D (PB-D)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
210
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0025 | + = |0.025
18"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 70
25, Tp=—_ b e, hr ~ 0.006 | 4 + + = |[0.006
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.504

Trag=(0.6)T. =(0.6) 30.2

= 18.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Munson and Pines Brook (Roy St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed o ok E (PB-E)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
50
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0.006 | + = |0.006
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 40
25, Tp=—_ b e, hr 0004 | 4 + + = |0.004
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.483

Tiag=(0.6)T. =(0.6) 290

=174 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Cherry Valley and Pines Brook (Henry St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC [ 7y through subarea Subwatershed . ok F (PB-F)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
90
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0011 | + = |o.011
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 40
25, Tp=—_ b e, hr 0004 | 4 + + = |0.004
3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.488

Tiag=(0.6)T. =(0.6) 293

= 17.6  minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Cherry Valley and Pines Brook (Maxwell St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . ook G (PB-G)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
120
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0014 | + = |0.014
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 80
25, Tp=—_ b e, hr 007 |4 + + = |0.007
3600 V _
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.494

Tiag=(0.6)T. =(0.6) 296

= 17.8 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Cherry Valley and Pines Brook (Herbert)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ok H (PB-H)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
170
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0020 | + = |o0.020
Segment ID
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.493

Tiag=(0.6)T. =(0.6) 296

= 17.8 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
S of Hemp Tpke, Between Cherry Valley and Pines Brook (Roy St)
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . o ook | (PB-I)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
200
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.024 | + = |0.024
15"d
SegmentID cp
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 40
25, Tp=—_ b e, hr 0004 | 4 + + = |0.004
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.501

Trag=(0.6)T. =(0.6) 30.1

= 18.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location Checked Date
East of Pines Brook, South of PB 1
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 2 (PB2)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 220
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.020 | + =
24 d 18"d 18"d 24"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 450 650 220 630
25, Te= b . hr  0.042 | 4 |0.060 [ 4 |0.020 | 4 0058 | = |0.180
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location Checked Date
East of Pines Brook, South of PB 1
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 2 (PB2)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + [ ]
30"d
SegmentID  G.H

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 170

25, Tp=—_ b e, hr 0016 | 4 + + = |0.016
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.698

Tiag= (0.6)T. =(0.6) 419 = 251  minutes



1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location . Checked Date
East of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed ook 3 (PB3)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
620
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0073 | + = |0.073
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 250
25, Tp=—_ b e, hr 0023 | 4 + + = |[0.023
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.569

TLAG: (O6)Tc = (06) 34.1

= 20.5 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location . Checked Date
East of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 4 (PB4)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
400
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0047 | + = |0.047
18"d 24" d 24" d 30"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 900 550 850 175
25, Tp=—_ b e, hr  0.083 | 4 [0.051 | 4 |0.079 | 4)0.016 | = 10.229
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.749

TLAG: (O6)Tc = (06) 44.9

= 26.9 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location . Checked Date
East of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed b ok 5 (PBS5)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
620
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0073 | + = |0.073
18"d 24" d 30"d 36" d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 530 780 270 180
25, Tp=—_ b e, hr ~ 0.049 | 4 [0.072 | 4 |0.025 | 4 |0.017| = 10.163
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.709

TLAG: (O6)Tc = (06) 42.5

=255 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park CcpP 10/22/13
Location Checked Date
West of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, o ok 6 (PB6)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e ft/ft m
6. T,=_0007 (L) 038 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 320
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.038 | + =
18"d 24" d 30"d 42"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 600 780 380 400
25, Tp=—_ b e, hr ~ 0.056 | 4 |0.072 | 4 |0.035 | 4.|0.037] = 10.200
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park CcpP 10/22/13
Location Checked Date
West of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, o ok 6 (PB6)
Segment ID
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,
2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + =[]
36"d 36"d
SegmentID  G.H H-l
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3
24. Flow Length, L e ft 1400 240
25, Te= b . hr 0130 | 4 [0.022 | 4 + = |0.152
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.863

Tiag=(0.6)T. =(0.6) 518

= 31.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location Checked Date
West of Pines Brook, South of Hemp Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 7 (PB7)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 320
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.038 | + =
18"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi's 3
24. Flow Length, Ln ......................................... ft 2250
25, Tp=—_ b e, hr ~ 0.208 | 4 + + = |[0.208
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.719

TLAG: (O6)Tc = (06) 43.1

= 25.9 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/22/13
Location Checked Date
Munson Ave South of Hempstead Tpke
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed o ok 8 (PB8)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 1760
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.207 | + =
15"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi's 3
24. Flow Length, Ln ......................................... ft 140
25, Tp=—_ b e, hr 0013 | 4 + + = [0.013
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.693

TLAG: (O6)Tc = (06) 41.6

= 25.0 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of PB 6, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed b ok 9 (PBY)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 60
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.089 | + =
18"d 24"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3
24. Flow Length, L e ft 1060 150
25, Te= b . hr 0098 | 4 [0.014 | 4 + = |0.112
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.674

TLAG: (O6)Tc = (06) 40.4

= 24.2 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of PB 6, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 10 (PB 10)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 630
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.074 | + =
18"d 18"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3
24. Flow Length, L e ft 330 140
25, Te= b . hr 0031 | 4 [0.013 | 4 + = |[0.044
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.591

Tiag=(0.6)T. =(0.6) 355

=21.3 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
Nassau Blvd, N of Johnson, W of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, b0k 11 (PB 11)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft =

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. TFm 0.006 | + =

18"d
SegmentID cp

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 50

25, Tp=—_ b e, hr  0.005 | 4 + + = |0.005
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.484

TLAG: (O6)Tc = (06) 29.0

=174 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
Nassau Blvd, N of Johnson, W of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 12 (PB 12)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft =

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. TFm 0.006 | + =

15"d
SegmentID cp

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 90

25, Tp=—_ b e, hr ~ 0.008 | 4 + + = |[0.008
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.487

TLAG: (O6)Tc = (06) 29.2

= 17.5 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
N of Johnson, E of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 13 (PB 13)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft 15

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. Tt=ﬁ 0.015 | + =

15"d
SegmentID cp

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 75

25, Tp=—_ b e, hr  0.007 | 4 + + = |0.007
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.495

TLAG: (O6)Tc = (06) 29.7

= 17.8 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/23/13
Location Checked Date
Nassau Blvd to Johnson Lane
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed .o ok 14 (PB 14)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 200
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.035 | + =
18"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi's 3
24. Flow Length, Ln ......................................... ft 820
25, Tp=—_ b e, hr 0076 | 4 + + = |[0.076
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.584

Tiag=(0.6)T. =(0.6) 35.0

=210 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location . Checked Date
Dogwood Ave, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 15 (PB 15)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1830
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0215 | + = |o.215
18"d 30"d 36" d 42"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 1760 800 900 420
25, Tp=—_ b e, hr ~ 0.163 | 4 [0.074 | 4 |0.083 | 410.039| = 10.359
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [ 1.047

TLAG: (O6)Tc = (06) 62.8

= 37.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
W of Nassau Rd, East of PB 15
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 16 (PB 16)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
430
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0051 | + = |o.051
18"d 24" d 30"d 36" d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 350 1010 580 230
25, Te= b . hr 0032 | 4 |0.094 | 4 |0.054 | 4 |0.021| = [0.201
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.725

TLAG: (O6)Tc = (06) 435

= 26.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
N of SSP, East of Hempstead Ave
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 17 (PB 17)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft o
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.065 | + =
24 d 24" d 30"d 36"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 940 250 200 240
25, Te= b . hr 0087 | 4 |0.023 | 4 |0.019 | 4 |0.022| = |0.151
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
N of SSP, East of Hempstead Ave
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 17 (PB 17)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + [ ]
48"d
SegmentID  G.H

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 310

25, Tp=—_ b e, hr  0.029 | 4 + + = |[0.029
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.718

Tiag=(0.6)T. =(0.6) 431 = 259 minutes



1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/29/13
Location . Checked Date
North of SSP, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] Tt through subarea Subwatershed Pines Brook 18 (PB 18)

SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e ft/ft m
6. T,=_0007 (L) 038 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 2670
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
- L

14. Ti= 5005y 0314

Segment ID
15. Channel Bottom width ...............c........... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi/s
24. Flow Length, Ln ......................................... ft
25, Ty=_ b i, hr + + +

3600 V _
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25)

= [0.000

Hr 0.787

Tiag=(0.6)T. =(0.6) 47.2

= 28.3 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
North of SSP, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 19 (PB 19)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft =30
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. TFm 0.062 | + =
24 d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi's 3
24. Flow Length, Ln ......................................... ft 200
25, Tp=—_ b e, hr 0019 | 4 + + = |0.019
26. Watersr?gc? (c))rvsubarea T or Ty (add Ty in steps 6, 14, and 25) ......cooveereereeeeeeeeeeesseeseeeeeene. Hr [0.554

TLAG: (O6)Tc = (06) 33.2

= 19.9 minutes




1 of

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
North of SSP, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 20 (PB 20)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e ft/ft m
6. T,=_0007 (L) 038 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 350
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt:ﬁ 0.041 | + =
18"d
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 fi's 3
24. Flow Length, Ln ......................................... ft 180
25, Tp=—_ b e, hr 0017 | 4 + + = |0.017
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.531

TLAG: (O6)Tc = (06) 31.9

=19.1 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of SSP, North of LIRR, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 21 (PB 21)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1470
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0173 | + = |o0.173
15"d 24" d 30"d
SegmentID c.p D-E E-F
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 1150 490 180
25, Te= b . hr 0106 | 4 |0.045 [ 4 |0.017 | 4 = |0.168
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.814

TLAG: (O6)Tc = (06) 48.8

= 29.3 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of SSP, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 22 (PB 22)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 570
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0079 | + =
18"d 30"d 30"d 36"d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo ft 1300 290 1650 250
25, Tp=—_ b e, hr 0120 | 4 |0.027 | 4 |0.153 | 4. |0.023] — 10.323
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of SSP, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed |, ook 22 (PB 22)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + [ ]
36"d
SegmentID  G.H

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23, v=_ 14912812 fi's 3

24. Flow Length, Ln ......................................... ft 870

25, Tp=—_ b e, hr 0081 | 4 + + = |0.081
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.956

Tiag=(0.6)T. =(0.6) 574 = 34.4 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
NW of Smith Pond
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 23 (PB 23)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft %
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0011 | + =
24 d 30"d 30"d 2.5'X5"
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe BC
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3 3 3
24 FIoW LG, L oo #1140 300 1550 250
25, Te= b . hr 0106 | 4 |0.028 | 4 |0.144 | 4 |0.023| = [0.301
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 3

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date

NW of Smith Pond

Check one: M present [ Developed Watershed

Check one: ElTC ] Tt through subarea Subwatershed

—_

o~ 0N

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Pines Brook

Segment ID
Surface description (table 3-1) ...cccccevveiieiiiieeeeen

Manning’s roughness coefficient, n (table 3-1) ..........

Flow length, L (total L < 300 ft) ...cccovovveeiiiiiiiiiiieeens ft
Two-year 24-hour rainfall, P5 ..o in
Land slope, S ....eeveiiiiiieieeee e ft/ft
Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr
P2 0.5 (30.4)
Segment ID

Surface description..........ccoovoiieeiiiiee e

Manning's roughness coeff., N......ccccoviiiiiiiiieiiins

Paved or unpaved............occvviiiiiee i

Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

Pines Brook 23 (PB 23)

Flow length, L ..ooeeiiiieiiee e ft
Watercourse Slope, S ..ccveevvieiieiiiiieeeeeeeeeeeeeeee e ft/ft
Average velocity, V = 1.49 (d23)(s12) e ft/s
Ty= —L n + —
3600 *V -
48"d 48"d 2.5'X5' 72"d
SegmentID  G-H H-| I-J J-K
Channel Bottom width ...........c.cccueenee... ft2 Pipe Pipe BC Pipe
Horizontal side slope component, z (z horiz: 1 vert)
Depth of flow, d ..o, ft
Cross sectional flow area, A (assume trapazoidal) ft
Wetted perimeter, Py «..eeeeeeeeeeeeiiiivineenn. ft
Hydraulic radius, r= ——  eoooooccccrrrrrerne. f
Channel slope, s ..... pW ......................... ft/ft
Manning’s roughness coefficient, n ...........
ve_ 149r2Bs12 ft's 3 3 3 3
FIOW LENGt, L oo ft 1430 500 100 960
Te= L hr  0.132 | 4 |0.046 | 4 |0.009 0.089

3600 V ,
Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) ... Hr

= 0.276
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
NW of Smith Pond
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 23 (PB 23)
Segment ID

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,

2. Manning’s roughness coefficient, n (table 3-1) ..........

3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft

4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in

5. Land slope, S ..cceiiiiiiiiieee e ft/ft

6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|

P2 0.5 (30.4)
Segment ID

7. Surface description..........ccociiiiiiei i

8. Manning's roughness coeff., N......cccccoeiiiiiininennne.

9. Paved or unpaved...........cccooiiiieiiiiee e

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft

11. Flow length, L .o ft

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft

13. Average velocity, V _ 149 (d23)(s12) e ft/s

- L n
T ey + [ ]
72"d 72"d
SegmentID  G.H H-I

15. Channel Bottom width ...............c........... ft2 Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3

24. Flow Length, L e ft 2000 220

25, Te= b . hr 0185 | 4 [0.020 | 4 + = |[0.205
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [ 1.266

Tiag=(0.6)T. =(0.6) 760 = 45.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/23/13
Location . Checked Date
NW of Smith Pond
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . b ook 23A - (PB 23A)
Segment ID A-B This subwatershed is the northern section of
1. Surface description (table 3-1) .......cccocveeriererereennen. Grass E?;z:tﬁgnﬁt’g(;:;fﬁLtlﬁll(nllfin:t chiflilg_ﬂated for
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
90
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0011 | + = |o.011
Segment ID
135. Channel Bottom width ..............cccce....... ft2
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi/s
n
24. Flow Length, L ..oociiiiiiiieeec ft
25, Tp=—_ b e, hr + + + = |[0.000
3600 V _
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.484

Tiag=(0.6)T. =(0.6) 290

=174 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/26/13
Location . Checked Date
NW of Smith Pond
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed . b ook 238 - (PB 23B)
Segment ID A-B Enters trunk line at point J
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
1125
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0132 | + = 0132
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 3290
25, Tp=—_ b e, hr 0305 | 4 + + = |0.305
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.910

Tiag=(0.6)T. =(0.6) 546

= 32.8 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 12/26/13
Location . Checked Date
NW of Smith Pond
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 23C - (PB 23C)
Segment ID A-B Enters trunk line at point K
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
425
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.050 | + = 10.050
SegmentID cp
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3
n
24. Flow Length, L ..ccoovvveveiceiicicecee e ft 2070
25, Tp=—_ b e, hr 0192 | 4 + + = |0.192
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.715

Tiag=(0.6)T. =(0.6) 429

= 25.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
South of LIRR, West of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed ok 24 - (PB 24)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 200
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.035 | + =
24 d 24"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3
24. Flow Length, L e ft 1000 310
25, Te= b . hr 0093 | 4 [0.029 | 4 + = |0.122
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr [0.630

Tiag=(0.6)T. =(0.6) 3738

= 22.7 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/24/13
Location Checked Date
South of LIRR, West of Ocean Ave
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 25 - (PB 25)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
180
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L —
3600 * V 0021 | + = |0.021
24 d 36" d 36" d
SegmentID c.p D-E E-F
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 900 1100 350
25, Te= b . hr 0083 | 4 |0.102 | 4 |0.032 | 4 = |0.217
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr  [0.711

Tiac= (0.6)T. =(0.6) 427

= 25.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
South of LIRR, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 26 - (PB 26)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft 610

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. Tt=ﬁ 0075 | + =

24 d 30"d 36" d 36"d
SegmentID  cop D-E E-F F-G

15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3 3

24 FIoW LG, L oo ft 480 340 1080 1070

25, Te= b . hr 0044 | 4 |0.031 [ 4 |0.100 | 4 [0.099 | = |0.274
26. Watersr?gc?grvsubarea Toor Ty (add Ty in steps 6, 14, and 25) ..o Hr




2 of 2

Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
South of LIRR, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 26 - (PB 26)
Segment ID
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee,
2. Manning’s roughness coefficient, n (table 3-1) ..........
3. Flow length, L (total L <300 ft) .....ccoviiieeiiiiieiiiieee, ft
4. Two-year 24-hour rainfall, Po ......ccocviiiiiiin in
5. Land slope, S ..cceiiiiiiiiieee e ft/ft
6. T,=_0007 (L) 08 Compute Ti ......... hr — |:|
P2 0.5 (30.4)
Segment ID
7. Surface description..........ccociiiiiiei i
8. Manning's roughness coeff., N......cccccoeiiiiiininennne.
9. Paved or unpaved...........cccooiiiieiiiiee e
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft
11. Flow length, L .o ft
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
13. Average velocity, V _ 149 (d23)(s12) e ft/s
- L n
T ey + [ ]
60" d
SegmentID  G.H
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 fi's 3
24. Flow Length, Ln ......................................... ft 90
25, Tp=—_ b e, hr ~ 0.008 | 4 + + = |[0.008
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.830
Tiac= (0.6)T. =(0.6) 498 = 29.9  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location Checked Date
South of LIRR, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed b ok 27 - (PB 27)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft 260
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005
13. Average velocity, V :% (d23)(s12) ft/s 536
14. Tt=ﬁ 0.054 | + =
24 d 24"d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
20. Hydraulic radius, r= A ft
21. Channel slope, s ..... pW ......................... ft/ft
22. Manning’s roughness coefficient, n ...........
23. v=_149r28s12 f's 3 3
24. Flow Length, L e ft 240 250
25, Te= b . hr 0022 | 4 [0.023 | 4 + = |[0.045
26. Watersr?gc? (c))rvsubarea Tc or Ty (add Ty in steps 6, 14, and 25) .......vveureerreereeieeeeseeesesesenennns Hr  [0.572

Tiag=(0.6)T. =(0.6) 343

= 20.6  minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location . Checked Date
South of LIRR, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 28 - (PB 28)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
40
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= L _
3600 * V 0.005 | + = |0.005
18"d 24" d
SegmentID cp D-E
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 600 560
25, Te= b . hr  0.056 | 4 [0.052 | 4 + = |[0.108
3600 V )
26. Watershed or subarea T or Ty (add Ty in steps 6, 14, and 25) .......cccooveiicieiiiiiice, Hr 0.586

Trag=(0.6)T. =(0.6) 35.2

=211 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/25/13
Location . . Checked Date
North of Smith Pond, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC |:| Tt through subarea Subwatershed Pines Brook 29 - (PB 29)
SegmentID A-B
1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass
2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30
3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100
4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5
5. Land slope, S ..cceiiiiiiiiieee e it 0.005
6. Tt _ 0.007 (nL) 0.8 Compute Tt ......... hr 0'473 —_ 0.473
P2 0.5 (30.4)
Segment ID B-C
7. Surface descCription...........coccviiiiiieee e Imprv
8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015
9. Paved or unpaved...........cccooiiiieiiiiee e baved
10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2
11. Flow length, L .o ft
100
12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft
0.005
13. Average velocity, V = 1.49 (d23)(s12) e ft/s 536
n :
14. Ty= —L _
3600 * V 0012 | + = |0.012
18"d 24" d 24" d 24" d
SegmentID  cop D-E E-F F-G
15. Channel Bottom width ...........cccccccoe.e.. ft2 Pipe Pipe Pipe Pipe
16. Horizontal side slope component, z (z horiz: 1 vert)
17. Depth of flow, d ....ovvvveeeiiiiies ft
18. Cross sectional flow area, A (assume trapazoidal) ft
19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft
a
20. Hydraulic radius, r= — ..o, ft
P
21. Channel slope, s ....... Wi ft/ft
22. Manning’s roughness coefficient, n ...........
23, v=_ 14912812 f's 3 3 3 3
n
24. Flow Length, L ...ccocvevvvevereiicicccrceeee ft 560 230 1650 540
25, Te= b . hr 0052 | 4 |0.021 [ 4 |0.153 | 4 [0.050 | = |0.276
3600 V )
26. Watershed or subarea T or Tt (add Ty in steps 6, 14, @nd 25) .......cccererrrerrreerenneenneeeennesenens Hr [0.761

Trag=(0.6)T. =(0.6) 457

= 27.4 minutes
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Time of Concentration (T¢) or travel time (Tt) Worksheet

Project By Date
Hempstead Lake State Park cp 10/28/13
Location Checked Date
North of Lakeview Ave, East of Pines Brook
Checkone: M present [ Developed Watershed Pines Brook
Check one: ElTC L] 14 through subarea Subwatershed 0ok 30 - (PB 30)
SegmentID A-B

1. Surface description (table 3-1) .....ccccceviiiieeeicieeeee, Grass

2. Manning’s roughness coefficient, n (table 3-1) .......... 0.30

3. Flow length, L (total L < 300 ft) .....ccoeeveverereeerereene ft 100

4. Two-year 24-hour rainfall, Py .......cooovvirnrrrirrrieinnns in 3.5

5. Land slope, S ..cceiiiiiiiiieee e it 0.005

6. T,=_0007 (L) 0.8 Compute Tt ......... hr 0473 | =

P2 0.5 (30.4)
Segment ID B-C

7. Surface descCription...........coccviiiiiieee e Imprv

8. Manning's roughness coeff., N......cccccoeiiiiiininennne. 0.015

9. Paved or unpaved...........cccooiiiieiiiiee e baved

10. Depth of flow, d (default values: d= .4 unpaved, d= .2 paved......ft 0.2

11. Flow length, L .o ft 150

12. Watercourse Slope, S .....oovvvvviviiiiiiieeieeeeeeeeeeeeeeeeees ft/ft 0.005

13. Average velocity, V :% (d23)(s12) ft/s 536

14. Tt=ﬁ 0018 | + =

18"d 18"d 24" d
SegmentID cp D-E E-F

15. Channel Bottom width ...............c........... ft2 Pipe Pipe Pipe

16. Horizontal side slope component, z (z horiz: 1 vert)

17. Depth of flow, d ....ovvvveeeiiiiies ft

18. Cross sectional flow area, A (assume trapazoidal) ft

19. Wetted perimeter, py «ccoevveeeeeeeiiiiinnnenn. ft

20. Hydraulic radius, r= A ft

21. Channel slope, s ..... pW ......................... ft/ft

22. Manning’s roughness coefficient, n ...........

23. v=_149r28s12 f's 3 3 3

24 FIoW LG, L oo ft 260 260 410

2