APPROVED JURISDICTIONAL DETERMINATION FORM
U.S. Army Corps of Engineers

This form should be completed by following the instructions provided in Section IV of the JD Form Instructional Guidebook.

SECTION I: BACKGROUND INFORMATION
A. REPORT COMPLETION DATE FOR APPROVED JURISBICTIONAL DETERMINATION (JD): SEP 1 ﬂ m

B. DISTRICT OFFICE, FILE NAME, AND NUMBER:NY District, Byrne Residential Lot, NAN-2007-713-EJE

C. PROJECT LOCATION AND BACKGROUND INFORMATION:
State:New York County/parish/borough: Rockland City: Qrangetown
Center coordinates of site (lat/long in degree decimal format): Lat. 41.0725° N, Long. -74.0037° W
Universal Transverse Mercator:
Name of nearest waterbody: Unnamed tributary to Nauraushaun Brook
Name of nearest Traditional Navigable Water (TNW) into which the aguatic resource flows: Hackensack River
Name of watershed or Hydrologic Unit Code (HUC): Hackensack-Passaic; 02030103
Check if map/diagram of review area and/or potential jurisdictional areas is/are available upon reguest.
2 Check if other sites (e.g., offsite mitigation sites, disposal sites, etc...) are associated with this action and are recorded on a

different JD form.

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
{4 Office (Desk) Determination. Date:
Field Determination. Date(s): August 14, 2007

SECTION I: SUMMARY OF FINDINGS
A. RHA SECTION 10 DETERMINATION OF JURISDICTION.

There & “navigable waters of the U.5.” within Rivers and Harbors Act (RHA} jurisdiction (as defined by 33 CFR part 329) in the

review area. [Required)
[2] Waters subject to the ebb and flow of the tide.
g Waters are presently used, or have been used in the past, or may be susceptible for use to transport interstate or foreign commerce.

Explain:

B. CWA SECTION 404 DETERMINATION OF JURISDICTION.

¢ “waters of the U.S.” within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [ Required]

1. Waters of the 11.S.
a Indlcate presence of waters of U.S. in review area (check ail that apply): ’

TNWs, including territorial seas

Wetlands adjacent to TNWs

Relatively permanent waters” (RPWs) that flow directly or indirectly into TN'Ws

Non-RPWs that flow directly or indirectly into TNWs

Wetlands directly abutting RPWs that flow directly or indirectly into TNWs

Wetlands adiacent to but not directly abutting RP'Ws that flow directly or indirectly into TNWs
Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs

Impoundments of jurisdictional waters

Isolated (interstate or intrastate) waters, including isolated wetlands

b. Identify (estimate) size of waters of the U.S. in the review area:
Non-wetland waters: linear feet: width (ft) and/or acres.

Wetlands: 0.4 acres.

¢. Limits (boundaries) of jurisdiction based on:
Elevation of established OHWM (if known):

2. Non-regulated waters/wetlands (check if applicable):’
E3 Potentially jurisdictional waters and/or wetlands were assessed within the review area and determined to be not Jurisdictional.

Explain:

! Boxes checked below shall be supported by completing the appropriate sections i Section 117 below.

? For purposes of this form, an RPW is defined as a tributary that isnot 2 TN'W and that typically flows year-round or has continuous flow at least “seasonally”

(e.g., typically 3 months).
Supporting documentation is presented in Section 1ILF.
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SECTION IIE: CWA ANALYSIS

A.

TNWs AND WETLANDS ADJACENT TO TNWs

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW, complete
Section HLA.I and Section I11.D.1. only; if the aquatic resource is a wetland adjacent to a TNW, complete Sections I1LA.1 and 2
and Section II1.D.1.; otherwise, see Section 1¥1.B below.

1. TNW
Identify TNW: _

Summarize rationale supporting determination:

2, Wetland adjacent to TNW
Summarize rationale supporting conclusion that wetland is “adjacent™

CHARACTERISTICS OF TRIBUTARY (THAT ISNOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY):

This section summarizes information regarding characteristies of the tributary and its adjacent wetlands, if any, and it helps
determine whether or not the standards for jurisdiction established under Rapanos have been met.

The agencies will assert jurisdiction over non-navigable tributaries of TNWs where the tributaries are “relatively permanent
waters” (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally {e.g., typically 3
months). A wetland that directly abuts an RPW is also jurisdictional, If the aquatic resource is not a TNW, but has year-round
{perennial) flow, skip te Section IILD.2. If the aquatic resource is a wetland directly abutting a tributary with perennial flow,

skip to Section IIL.D.4.

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and
EPA regions will include in the record any available information that documents the existence of a significant nexus between a
refatively permanent tributary that is not perennial (and its adjacent wetiands if any) and a traditional navigable water, even

though a significant nexus finding is not required as a matter of law.

If the waterbody” is not an RPW, or a wetland directly abutting an RPW, a JD will require additional data to determine if the
waterbody has a significant nexus with a TNW. If the tributary has adjacent wetlands, the significant nexus evaluation must
consider the tributary in combinatien with all of its adjacent wetlands. This significant nexus evaluation that combines, for
analytical purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in the JD request is
the tributary, or its adjacent wetlands, or both. If the JD covers a tributary with adjacent wetlands, complete Section JIL.B.1 for
the tributary, Section I1I.B.2 for any onsite wetlands, and Section I11.B.3 for all wetiands adjacent to that tributary, both ensite
and offsite, The determination whether a significant nexus exists is determined in Section HI.C below.

1. Characteristics of non-TNWs that flow directly or indirectly inte TNW

(i) General Area Conditi
Watershed size: 210 ;
Drainage area: 5.9 ey
Average annual rainfzll: 51 inches
Average annugl snowfail: 32 inches

(iiy Physical Characteristics:
(a) Rclationship with TNW:
{71 Tributary flows directly into TNW.
B Tributary flows through 3 tributaries before enterin g TNW.

Project waters are tver miles from TNW.

Project waters are } river miles from RPW.

Project waters are aerial (straight) miles fom TNW.
Project waters are $ {0 } acrial (straight} miles from RPW.
Project waters cross or serve as state boundaries. Explain:

Identify flow route to TNW”: Wetlands on-site directly abut an unnamed seasonal RPW, which flows into the
Nauraushaun Brook 0.25 miles to the east, which flows into the Hackensack River.

* Note that the Instructional Guidebook contains additional information regarding swales, ditches, washes, and erosional features generally and in the arid
West.

* Flow route can be described by identifying, e.g., tributary a, which flows through the review area, to flow into tributary b, which then fiows into TNW.



Tributary stream order, if known: 1.

(b} General Tributary Characteristics {check all that applv}:
Tributary is: [ Natural
"] Artificial (man-made}. Explain: .
<] Manipulated (man-altered). Explain: Tributary has been channelized to be re-located along the

edge of property boundaries.

Tributary properties with respect to top of bank (estimate):
Average width: 3 feet
Average depth: 1 feet
Average side slopes: §

Primary tributary substrate composition (check all that apply):

[]silts ] Sands [] Concrete
[{ Cobbles [ Gravel B Muck
[ Bedrock [] Vegetation. Type/% cover:

[] Other. Explain:

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: Tributary banks are well-stablized with
vegetation and small boulders in some areas.

Presence of run/nfﬂc/pool camglexes Explair:

Tributary geometry: Rel tight

Tributary gradient (appmx;mate averagc slope): 3 %

(c) Flow:
Tributary provides for: S%Wﬁgﬁ% y
Estimate average number of flow events in review arealyear: 3|
Describe flow regime: Tributary holds flowing water for apprommately 10 months of the year.
Other information on duration and volurne: Tributary collects runeff from surrounding residential developments and also

has a strong ground water outlet feeding the wetland from the adjacent parcel.

Surface flow is: s confined. Characteristics: Defined bed and bank/OHWM confined within the channel.

Subsurface flow: PigleEist. Explain findings:
] Dye (or other) test performed:

Tributary has {check all that apply):

Bed and banks

OHWM? (check all indicators that apply):
clear, natural line impressed on the bank
changes in the character of soil
shelving
vegetation matted down, bent, or absent
ieaf litter disturbed or washed away
sediment deposition
water staining
other (list):

[} Discontinuous OHWM.” Bxplin:

the presence of litter and debris
destruction of terrestrial vegetation

the presence of wrack line

sediment sorting

scour

multiple observed or predicted flow events
abrupt change in plant community

HOXCKERCO
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If factors other than the OHWM were used to determine lateral extent of CWA jurisdiction (check all thas apply):

High Tide Line indicated by: Mean High Water Mark indicated by:
[] oif or scum line along shore objects [] survey to available datunr,
[] fine shell or debris deposits (foreshore) L] physical markings;
[} physical markings/characteristics [_] vegetation lines/changes in vegetation types.

[ tidal gauges
I other (list):

(iti) Chemical Characteristics:

®A natural or man-made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where
the OHWM has been removed by development or agricultural practices). Where there is a break in the OHWM that is unrelated to the waterbody’s flow
regime (¢.g., flow over arock cutcrop or through a culvert), the agencies will look for indicators of flow above and below the break.
e,

Ibid.



Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.).
Explain: Water color is clear, general water quality appeared good as the water source is residential runoff that does not
appear to be contaminated, the watershed is 303(d) listed as impaired for metals.
Identify specific poliutants, if known: The watershed is 303(d) listed as impaired for metals; tributary has no listing for
pollutants.



(iv) Biologicai Characteristics. Channel supports (check all that apply):
[] Riparian corridor. Characteristics (type, average width): .
X] wetland fringe. Characteristics: Wetlands supported along sides of tributary, providing buffer between the tributary and
the surrounding residential development; wetland is forested with few invasives.
[] Habitat for:
[[1 Federally Listed species. Explain findings:
[ Fish/spawn areas. Explain findings:
] Other environmentally-sensitive species. Explain findings:
[ 1 Aquatic/wildlife diversity. Explain findings:

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly inte TNW

(i) Physical Characteristics:
(ay Generai Wetland Characteristics:

Properties:
Wetland size:0.5 acres
Wetland type. Explain: Forested,
Wetland quality. Explain:Good quality; mature forested wetland, few invasives present, good leaf litter present, soils

contained dark organic matter, ponds for approximately 10 months of the vear.
Project wetlands cross or serve as state boundaries. Explain:

(b) General Fl{)\&{ Relat]onsh“lp with Non-TNW:
Flow is: Intérmittent flow. Explain:

Surface flow is: PISEERe
Characteristics: Surface flow for wetland to the seasonal RPW is discrete; flows in a discrete pathway through the

wetland emptying directly into the seasonal RPW (see photo}.

Subsurface flow: | . Explain findings:
[ bye (or ether) test performed:

(c) Wetland Adjacency Determination with Non-TNW:
2 Directly abutting
[ Not directly abutting
(] Discrete wetland hydrologic connection. Explain:
[} Ecological connection. Explain:
] Separated by berm/barrier. Explain:

(d) Prowimity (Relationship) to TNW
Project wetlands are 28 river miles from TNW.
Project waters are

aerial (straight) miles from TNW.
Flow is from: } ot

Estimate apprommate location of wetland as w1th1n the §i

oodplain.

(ii} Chemical Characteristics:

Characterize wetland system {e.g., water color is clear, brown, ¢i] film on surface; water guality; general watershed
characteristics; etc.). Explain: Water color is clear, general water quality appeared good as the water source is residential
runoff that does not appear to be contaminated, the watershed is 303(d) listed as impaired for metals.

Identify specific pollutants, if known: The watershed is 303(d) listed as impaired for metals; tributary has no Ilstmg for

poilutants.

(iii) Biological Characteristics. Wetland supperts (check all that apply):
Riparian buffer. Characteristics (type, average width): .
K] Vegetation type/percent cover. Explain:Forested wetland, white oak, spice bush, fussock sedge, skunk cabbage; 70%
cover.
7] Habitat for-
{_] Federally Listed species. Expfain findings:
[ Fish/spawn areas. Explain findings:
['] Other environmentally-sensitive species. Explain findings:
K] AquaticAwildlife diversity. Explain findings:Forested wetland car support various bird species.

3. Characteristics of all wetlands adjacent to the trlbutary (if any)
All wetland(s) being considered in the cumulative analysis: I
Approximately ( 0.4 ) acres in total are being considered in the cumulative analysis.



For each wetland, specify the following:

Birectly abuts? (Y/N) Size (in acres) Directly abuts? {Y/N) Size {in acres)

Y 0.4

Summarize overali biclogical, chemical and physical functions being performed: Wetland directly abuts the seasonal
RPW; forested wetland type, which can support a variety of bird species; wetland collects runoff from surrounding residential
developments and can serve to attenuate any impaired water quality in the runoff prior to eniry into the Nauraushaun Brook and the

Hackensack River.

SIGNIFICANT NEXUS DETERMINATION

A significant nexus analysis will assess the flow characteristics and functions of the tributary itself and the functions performed
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical, and bioclogical integrity
of a TNW. For each of the following situations, a significant nexus exists if the fributary, in combination with all of its adjacent
wetiands, has more than a speculative or insubstantial effect on the ehemical, physical and/or biclogical integrity of a TNW.
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency of the flow
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent
wetiands. it is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or
outside of a fleedplain is not selely determinative of significant nexus.

Draw connections between the features documented and the effects on the TNW, as identified in the Rapanes Guidance and

discussed in the Instructional Guidebook. Factors to consider include, for example:

e Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to
TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW?

»  Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and lifecycie support functions for fish and
other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW?

= Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to fransfer nutrients and organic carbon that

support downstream foodwebs?
¢ Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical, or

biological integrity of the TNW?

Note: the above list of considerations is not inclusive and other functions observed er known to occur should be documented
below:

1. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain
findings of presence or absence of significant nexus below, based on the tributary itself, then go to Section IILD:

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly inte
TNWs. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of its

adjacent wetlands, then go to Section I11.D:

3. Significant nexus findings for wetlands adjacent to an RPW but that do pot directly abut the RPW. Explain findings of
presence or abgence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to

Section IILD:

DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERS/WETLANDS ARE (CHECK ALL
THAT APPLY): .

L.  TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area:
TNWs: linear feet width {ft), Or, acres.
Wetlands adjacent to TNWs: acres.

2. RPWs that flow directly or indirectly into TNWs.

} Tributaries of TNWSs where tributaries typically flow year-round are jurisdictional. Provide data and rationale indicating that
tributary is perennial:

21 Tributaries of TNW where tributaries have continuous flow “seasonally” (c.g., typically three months each year) are
jurisdictional. Data supporting this conclusion is provided at Section IIL.B. Provide rationale indicating that tributary flows
seasonally: Tributary flows appreximately 10 months of the year; bottom of tributary saturated to the surface in August.




Provide estimates for jurisdictional waters in the review area {check al] that apply):
Tributary waters: linear feet width {ft}.
74 Other non-wetland waters: acres.

Identify type(s) of waters:

3. Non-RPWs® that flow directly or indirectly into TNWs.
Waterbody that is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a

TNW is jurisdictional. Data supporting this conclusion is provided at Section 111.C.

Provide estimates for jurisdictional waters within the review area {check all that apply):

Tributary waters: linear feet width (ft).
Other non-wetland waters: ACTES.

Identify type(s) of waters;

4. Wetiands directly abutting an RPW that flow directly or indirectiy into TNWs.
B8 Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands. _
Wetlands directiy abutting an RPW where tributaries typicafly flow year-round. Provide data and rationale
indicating that tributary is perennial in Section IILD.2, sbove. Provide rationale indicating that wetland is

directly abutting an RPW:

5 Wetlands directly abutting an RPW where tributaries typically flow “seasonally.” Provide data indicating that tributary is
seasonal in Section 111.B and rationale in Section 111.D.2, above. Provide rationale indicating that wetland is directly
abutting an RPW: Wetland is contiguous and directly contacts the seasonal RPW; also present was a discrete surface

hydrologic connection between the wettand and the seasonal RPW.

Provide acreage estimates for jurisdictiona! wetlands in the review area: 0.4 acres.

5.  Wetlandsadjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs,
Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are adjacent
and with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisidictional. Data supporting this

conclusion is provided at Section [[1L.C.

Provide acreage estimates for jurisdictional wetlands in the review area: acres.

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TN'Ws,
Wetlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and
with similarly situated adjacent wetlands, have a significant nexus with a TN'W are jurisdictional. Data supporting this

conclusion is provided at Section 1.C.
Provide estimates for jurisdictional wetlands in the review area: acres.

7. Impoundments of jurisdictional waters.”

As a general rule, the impoundment of a jurisdictional tributary remains jurisdictional.,
Demonstrate that impoundment was created from “waters of the U.8.,” or
{] Demonstrate that water meets the criteria for one of the categories presented above (1-6), or
El Demonstrate that water is isolated with a nexus to commerce (see E below).

E. ISOLATED [INTERSTATE OR INTRA-STATE] WATERS, INCLUBING ISOLATED WETLANDS, THE USE,
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY

SUCH WATERS (CHECK ALL THAT APPLY):"

. which are or could be used by interstate or foreign travelers for recreational or other purposes.

from which fish or shelifish are or could be taken and sold in interstate or foreign commerce.

4 which are or could be used for industrial purposes by industries in interstate commerce.

¥See Footmote # 3.

* To complete the analysis refer to the key in Section IILD.6 of the Instructional Guidebook.

'® Prior to asserting or declining CWA jurisdiction based solely on this eategory, Corps Districts will elevate the action to Corps and EPA HQ for
review consistent with the process described in the Corps/EPA Memorandum Regarding CWA Act Jurisdiction Following Rapanos.



1 Interstate isolated waters. Explain:
Other factors. Explain:

Identify water body and summarize rationale supporting determination:

Provide estimates for jurisdictional waters in the review area (check all that apply):

Tributary waters: linear feet width ().
Other non-wetland waters: acres.
Identify type(s) of waters:

3 Wetlands: “cres.

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS {(CHECK ALL THAT APPLY):
4 If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers

~ Wetland Delineation Manual and/or appropriate Regional Supplements.
Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce.
[.] Prior to the Jan 2001 Supreme Court decision in “SWANCC,” the review area would have been regulated based solely on the

“Migratory Bird Rule” (MBR).
Waters do not meet the “Significant Nexus” standard, where such a finding is required for jurisdiction. Explain:

Other: {explain, if not covered above): 5

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR
factors (}.e., presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best professional

Judgment (check all that apply):

Non-wetland waters (i.e., rivers, streams): linear feet width {ft).
4 Lakes/ponds: acres,
Other non-wetland waters: acres. List type of aquatic resource:
24 Wetlands: acres.

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the “Significant Nexus” standard, where such
a finding is required for jurisdiction {check all that apply):

Non-wetland waters {i.e., rivers, streams): linear feet, width (ft).
Lakes/ponds: acres.

Other non-wetland waters: acres. List type of aquatic resource:
Wetlands: acres.

SECTION IV: DATA SOURCES,

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shali be inciuded in case file and, where checked
and requested, appropriately reference sources below):
Maps, plans, plets or plat submitted by or on behalf of the applicant/consultant:
Data sheets prepared/submitted by or on behalf of the applicant/consultant.
Office concurs with data sheets/delineation report.
[] Office does not concur with data sheets/delineation report.
Data sheets prepared by the Corps:
Corps navigable waters’ study: .
U.5. Geological Survey Hydrologic Atlas:
[J USGS NHD data.
[ USGS 8 and 12 digit HUC maps.
U.S. Geological Survey map(s). Cite scale & quad name:USGS Park Ridge (NJ, NY); 1:50,000.
USDA Natural Resources Conservation Service Soil Survey. Citation: .
National wetlands inventory map{s). Cite name:Park Ridge, NY.
State/Local wetland inventory map(s):
FEMA/FIRM maps:
100-year Floodplain Elevation is: {(National Geodectic Vertical Datum of 1529}
Photographs: { | Aerial (Name & Date):
or [X] Other (Name & Date):Byme; 12/16/06.
Previous determination(s). File no. and date of response letter:
Applicable/supporting case law:
& Applicable/supporting scientific literature:See I'V.B below.
4 Other information (please specify):Google Earth.
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B. ADDITIONAL COMMENTS TO SUPPORT JD: Significant Nexus Determination for RPW and its abutting wetlands for the Byme
Residential Lot project, NAN-2007-713-EJE (included in the record, even though not required as a matter of law):

The RPW abutting wetland does have the capacity to reduce pollutants from runoff from surrounding residential areas to the Nauraushaun
Brook. The wetlands are located alongside the residential areas and can retain, convert, and cycle the potential runoff pollutants that would
otherwise directly enter the tributary system. Furthermere, during large storm events, the wetlands can serve as flood storage areas, retaining
flood waters and precluding them from potentially flooding the surrounding residential deveiopment. The wetlands did show strong organic
matter content in the soils; the sediment was very dark in color and consisted predominantly of finer silt particles with gleyed/low chroma
colors. The soils showed strong signs of good organic carbon levels, and was saturated to the surface. The surface showed vegetation litter
with water-stained leaves indicating that ponding had occurred . Wetlands are an important part of the environment, providing functions
such as flood protection, water quality improvement, and wildiife habitat, inparticular for several endangered species (Mitsch and Gosselink,
20060y, Nontidal wetlands are productive habitats for insects, which provide food support for fish and waterfowl. Mud substrates are
productive areas of many marshes, particulary for benthic larvae. Insects are particulary abundant in seasonally flooded and semipermanent
marshes (Batzer and Wissinger, 1996). Wetland transiticnal areas have been shown to improve water quality (Lowrance, 1997) and nutrient
retention and transport (Vellidis, Lowrance, Gay, Hubbard, 2003). Marsh vegetation has been shown to remeve high concentrations of
nitrates through denitrification (Osbome and Kovacic, 1993). It slows down currents, increases transpiration and shades water, according to
Mitsch and Gesselink (2000). Wetlands support several aerobic and anaerobic biogeochemical processes that regulate removal/retention of
pollutants. Wetlands can remove carbon, toxic organic compounds, nitrate, and phosphorous (Reddy and D'Angelo, 1997). Freshwater
wetlands can also significantly improve water quality (Kelly and Harwell, 1985; Nixon and Lee, 1988)

Ambrose, W. 1984. Role of predatory infauna in structuring marine soft-bottomn communities. Mar. Ecol. Prog. Ser. | 7:

109-115

Batzer, D.P. and Wissinger, S.A. 1996. Ecology of Insect Communities in Nontidal Wetlands. Annu. Rev. Entomeol. Vol. 41: 75-100
Bowden, W.B. 1987. The Biogeochemistry of Nitrogen in Freshwater Wetlands. Biogeochemistry, Vol. 4, No. 3: 313-348

Hale, 8.8., Paul, 1.F_, and Heltshe, L.F. 2004. Watershed landscape indicators of esturaine benthie condition. Estuaries. 27; 283.295
Johnston, C.A., Detenbeck, N.E., and Niemi, G.J. 1990. The Cumuiative Effect of Wetlands on Stream Water Quality and Quantity. A
Landscape Approach. Biogeochemistry, Vol. 10, No. 2: 1005-141 '

Jude, D.J. and Pappas, 1. 1992. Fish Utilization of Great Lakes Coastal Wetlands. Journal of Great Lakes Research, Vol. 18, No. 4: 651-672
Kelly, LR, and Harweli, M. A. 1985. Comparisons of the processing of elements by ecosystems. Ecological Considerations in Wetlands
Treatment of Municipal Wastewater. Pgs: 137-157, Van Nostrand Reinhold, New York

Lowrance, R. 1997. Water quality functions of riparian forest buffers in Chesapeake Bay watersheds. Environmental Management Vol. 21,
No. 5: 687-712

Mitsch, W] and Gosselink, JG. 2000. The value of wetlands: importance of scale and landscape setting. Ecological Economics 35:25-33
Nixon, 8.W. and Lee, V. 1988. Wetlands and Water Quality. U.S. Army Corps of Engineers, Washington, D.C., in press

Osborne, LL and Kovacic, DA. 1993. Riparian vegetated buffer strips in water-quality restoration and stream management. Freshwater

Biology Vol. 29, No. 2: 243.258
Reddy, K.R. and D'Angelo, EM. 1957, Biogeochemical Indicators to Evaluate Pollutant Removal Efficiency in Constructed Wetlands. Water

Science and Technology, Vol. 35, No. 5: 1-10
Vellidis, G, Lowrance, R, Gay, P, Hubbard, RK. 2003. Nutrient transport in a restored riparian weland. Journal of Environmental Quality

Vol. 32:711-726
Weinstein, M.P. and Balletto, 1.H. 1999. Does the Common Reed, Phragmites australis, Affect Essential Fish Habitat? Estuaries: Vol, 22,

Neo. 3B: 793-802
Whigham, D.F., Chitterling, C., and Palmer, B. 1988. Impacts of Freshwater Wetlands on Water Quality: A Landscape Perspective.

Environmental Management, Vol 12, No. 5: 663-671.
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Byme Subdivision
Town of Orangetown
Rockland County, New York
National Wetlands Inventory
Scale 1” = 2000 Ft.
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