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Generalized Random Tesselation Sampling 
(GRTS) Study Design

• 4 wetland types (E2EM, PEM, PSS, 
PFO) in 11 HUC8 watersheds

• Initial calibration of EIA methods 
using 114 Level 2 sites with Level 3 
FQA data and Level 1 data that  
focused on 2 watersheds. 

• Level 1 GIS analysis using 344 GRTS 
sites. Between 24-42 sites per 
watershed.



Ecological Integrity Assessment Protocol (EIA): 
Landscape, Buffer and Assessment Area

L1 Land Use 
Index 

(500m)

BUFFER (100m)

AA (40m)
FQA (18m)

L3 FQA 
Metrics: 
CW Mean C
VMMI
(18m radius= 
1000m2)

L2 AA 
(40m) & 
Buffer 
(100m)



Level 2 EIA 
Scorecard:

• Metrics
• Rank Factor 

Weighting
• Stressor Index



Level 2 Stressors by Wetland Type

Phragmites Ditching Phragmites & Ditching in AA 
& Buffer of E2EM site

WETLAND TYPE

E2EM
PEM 
PSS

PFO

BUFFER
Vegetation Invasive plant species  63% 66% 69% 53%
Hydrology Dam, ditch, diversion, dike, levee 52% 79% 38% 40%
Soils Trash or refuse dumping 44% 47% 38% 47%
Development Roads (gravel, paved, highway), Railroad 34% 32% 28% 43%

AA
Vegetation Invasive plant species  48% 45% 62% 38%
Hydrology Dam, ditch, diversion, dike, levee 24% 32% 24% 17%
Soils Trash or refuse dumping 14% 8% 14% 19%

BUFFER & AA
None Present 9% 5% 3% 17%

MAJOR 
ECOLOGICAL 
FACTOR

STRESSOR
% of All 
L2 Sites


Tables for PPTX



		L2 ONSITE BUFFER & AA		STRESSOR		E2EM		PEMPSS		PFO		% of L2 Sites		Sum of Impacts Score

		BUFFER (100m)		Dam, ditch, diversion, dike, levee		79%		38%		40%		52%		2.7

		BUFFER (100m)		Excessive animal herbivory, pest damage		0%		14%		19%		16%		4.8

		BUFFER (100m)		Invasive plant species  		66%		69%		53%		63%		5.2

		Hydrology in AA (40m)		Dam, ditch, diversion, dike, levee		32%		24%		17%		24%		2.3

		Vegetation in AA (40m)		Invasive plant species  		45%		62%		38%		48%		4.5

		Soils in AA (40m)		Trash or refuse dumping		8%		14%		19%		14%		1.4

		BUFFER & AA		None Present		5%		3%		17%		9%		0





		MAJOR ECOLOGICAL FACTOR		STRESSOR		% of All L2 Sites				WETLAND TYPE

								E2EM		PEM PSS		PFO

		BUFFER

		Vegetation		Invasive plant species  		63%		66%		69%		53%

		Hydrology		Dam, ditch, diversion, dike, levee		52%		79%		38%		40%

		Soils		Trash or refuse dumping		44%		47%		38%		47%

		Development		Roads (gravel, paved, highway), Railroad		34%		32%		28%		43%

		AA

		Vegetation		Invasive plant species  		48%		45%		62%		38%

		Hydrology		Dam, ditch, diversion, dike, levee		24%		32%		24%		17%

		Soils		Trash or refuse dumping		14%		8%		14%		19%

		BUFFER & AA

				None Present		9%		5%		3%		17%







PIVOT RAW

				Column Labels

				E2EM				PEM.PSS				PFO				(blank)				Total Sum of percentWithStressor		Total Sum of AvgImpactWherePresent

		Row Labels		Sum of percentWithStressor		Sum of AvgImpactWherePresent		Sum of percentWithStressor		Sum of AvgImpactWherePresent		Sum of percentWithStressor		Sum of AvgImpactWherePresent		Sum of percentWithStressor		Sum of AvgImpactWherePresent

		Buffer (100 m)

		Active recreation (ATV, mountain biking, hunting, fishing, boats)		11%		2.5		3%		1.0		19%		2.3						33%		5.8

		Actively managed hydrology (e.g., lake levels controlled)						7%		4.0										7%		4.0

		Altered natural disturb regime [specify expected regime]										2%		4.0						2%		4.0

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		79%		2.7		38%		1.8		40%		3.5						157%		8.0		52%		2.7

		Development - Other [specify]		26%		1.3		24%		1.0		15%		1.4						65%		3.7

		Engineered channel (riprap, armored channel bank, bed)		3%		1.0		3%		4.0										6%		5.0

		Excessive animal herbivory, insect pest damage						14%		2.5		19%		7.0						33%		9.5		16%		4.8

		Excessive sediment or organic debris (recently logged sites), gullying, erosion						7%		4.0		13%		3.0						20%		7.0

		Filling, spoils, excavation		18%		2.3		7%		1.0		17%		1.8						42%		5.0		14%		1.7

		Flow obstructions (culverts, paved stream crossings)						10%		1.0		4%		2.5						15%		3.5

		Grading, compaction, plowing, discing, fire lines		3%		4.0		7%		1.0		6%		3.0						16%		8.0

		Groundwater extraction (water table lowered)										2%		10.0						2%		10.0

		Hay field						3%		1.0		4%		1.0						8%		2.0

		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		13%		4.0		3%		7.0		4%		1.0						21%		12.0

		Industrial, commercial, military buildings, associated pavement		11%		2.5						4%		2.5						15%		5.0

		Invasive plant species  (SEE ADDITIONAL LIST)		66%		5.1		69%		5.2		53%		5.4						188%		15.7		63%		5.2

		Livestock, grazing, excessive herbivory										6%		7.0						6%		7.0

		Natural Disturbance - Other [specify]						3%		1.0		4%		1.0						8%		2.0

		NPS discharge: urban runoff, farm drainage		18%		1.4		14%		3.3		13%		2.0						45%		6.7

		Passive recreation (bird-watching, hiking, trampling, camping)		8%		1.0		21%		1.0		23%		1.0						52%		3.0

		Pesticide or vector control, chemicals (give onsite evidence)		3%		1.0		7%		4.0										10%		5.0

		PS discharge: treatment water, non-storm discharge, septic		3%		1.0														3%		1.0

		Recreation - Other [specify]						7%		1.0		4%		1.0						11%		2.0

		Residential, recreational buildings, associated pavement		11%		1.8		14%		3.3		17%		4.0						41%		9.0

		Roads (gravel, paved, highway), railroad		32%		1.8		28%		2.1		43%		2.2						102%		6.1		34%		2.0

		Row-crop agriculture, orchard, nursery						17%		2.2		4%		4.0						21%		6.2

		Soil - Other [specify], e.g., landfill, soil loss/root exposure		16%		1.5		7%		1.0		4%		5.5						27%		8.0

		Soil disturbance: trampling, vehicle, livestock, skidding, etc		11%		1.0		21%		2.5		17%		1.0						48%		4.5

		Sports field, golf course, urban parkland, lawn		3%		1.0		14%		1.0		6%		2.0						23%		4.0

		Tide gate, weir/drop structure, dredged inlet/channel		13%		1.0														13%		1.0

		Trash or refuse dumping		47%		1.2		38%		1.0		47%		1.4						132%		3.6		44%		1.2

		Utility/powerline corridor		13%		1.0		14%		1.0		9%		1.8						35%		3.8

		Vegetation management: cutting, mowing		8%		1.0		34%		1.0		17%		1.0						59%		3.0

		Hydrology in AA

		Actively managed hydrology (e.g., lake levels controlled)						3%		4.0										3%		4.0

		Altered natural disturb regime [specify expected regime]										2%		4.0						2%		4.0

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		32%		1.8		24%		2.3		17%		2.9						73%		6.9		24%		2.3

		Excessive sediment or organic debris (recently logged sites), gullying, erosion										2%		1.0						2%		1.0

		Flow obstructions (culverts, paved stream crossings)						3%		1.0										3%		1.0

		Groundwater extraction (water table lowered)						3%		1.0										3%		1.0

		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		3%		1.0														3%		1.0

		NPS discharge: urban runoff, farm drainage		3%		4.0														3%		4.0

		Soil in AA

		Excessive sediment or organic debris (recently logged sites), gullying, erosion						3%		7.0		2%		4.0						6%		11.0

		Filling, spoils, excavation						3%		1.0		2%		4.0						6%		5.0

		Recreation - Other [specify]										2%		1.0						2%		1.0

		Soil - Other [specify], e.g., landfill, soil loss/root exposure										2%		10.0						2%		10.0

		Soil disturbance: trampling, vehicle, livestock, skidding, etc						3%		7.0		4%		1.0						8%		8.0

		Trash or refuse dumping		8%		1.0		14%		1.8		19%		1.3						41%		4.1		14%		1.4

		Vegetation in AA

		Active recreation (ATV, mountain biking, hunting, fishing, boats)						3%		4.0		2%		1.0						6%		5.0

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		5%		1.0						2%		1.0						7%		2.0

		Development - Other [specify]		3%		1.0		3%		1.0		2%		1.0						8%		3.0

		Excessive animal herbivory, insect pest damage						10%		3.0		17%		6.6						27%		9.6

		Invasive plant species  (SEE ADDITIONAL LIST)		45%		5.1		62%		4.5		38%		4.0						145%		13.6		48%		4.5

		Livestock, grazing, excessive herbivory										6%		7.0						6%		7.0

		Natural Disturbance - Other [specify]										2%		1.0						2%		1.0

		Passive recreation (bird-watching, hiking, trampling, camping)						7%		2.5		6%		1.0						13%		3.5

		Pesticide or vector control, chemicals (give onsite evidence)						3%		7.0										3%		7.0

		Utility/powerline corridor										2%		1.0						2%		1.0

		Vegetation - Other [specify]						3%		4.0		2%		1.0						6%		5.0

		Vegetation management: cutting, mowing						3%		1.0										3%		1.0

		(blank)

		(blank)		5%				3%				17%								26%				9%		0.0

		Grand Total		516%		55.8		593%		111.9		570%		137.2						1679%		304.8















COMBO

		Cowardin_Class		StressorCategory		Stressor_Name		ObsCountWithinCowardin		countWithStressor		percentWithStressor		AvgImpactWherePresent		AvgImpactAbsentIs0

		E2EM		NONE		NONE		38		2		0.05

		E2EM		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		30		0.79		2.70		2.13

		E2EM		Buffer (100 m)		Development - Other [specify]		38		10		0.26		1.30		0.34

		E2EM		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Filling, spoils, excavation		38		7		0.18		2.29		0.42

		E2EM		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		38		1		0.03		4.00		0.11

		E2EM		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		5		0.13		4.00		0.53

		E2EM		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		38		25		0.66		5.08		3.34

		E2EM		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		38		7		0.18		1.43		0.26

		E2EM		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		38		3		0.08		1.00		0.08

		E2EM		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		PS discharge: treatment water, non-storm discharge, septic		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Residential, recreational buildings, associated pavement		38		4		0.11		1.75		0.18

		E2EM		Buffer (100 m)		Roads (gravel, paved, highway), railroad		38		12		0.32		1.75		0.55

		E2EM		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		38		6		0.16		1.50		0.24

		E2EM		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		38		4		0.11		1.00		0.11

		E2EM		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Tide gate, weir/drop structure, dredged inlet/channel		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Trash or refuse dumping		38		18		0.47		1.17		0.55

		E2EM		Buffer (100 m)		Utility/powerline corridor		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Vegetation management: cutting, mowing		38		3		0.08		1.00		0.08

		E2EM		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		12		0.32		1.75		0.55

		E2EM		Hydrology in AA		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		1		0.03		1.00		0.03

		E2EM		Hydrology in AA		NPS discharge: urban runoff, farm drainage		38		1		0.03		4.00		0.11

		E2EM		Soil in AA		Trash or refuse dumping		38		3		0.08		1.00		0.08

		E2EM		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		2		0.05		1.00		0.05

		E2EM		Vegetation in AA		Development - Other [specify]		38		1		0.03		1.00		0.03

		E2EM		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		38		17		0.45		5.06		2.26

		PEM.PSS		NONE		NONE		29		1		0.03

		PEM.PSS		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Actively managed hydrology (e.g., lake levels controlled)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		11		0.38		1.82		0.69

		PEM.PSS		Buffer (100 m)		Development - Other [specify]		29		7		0.24		1.00		0.24

		PEM.PSS		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		29		1		0.03		4.00		0.14

		PEM.PSS		Buffer (100 m)		Excessive animal herbivory, insect pest damage		29		4		0.14		2.50		0.34

		PEM.PSS		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Filling, spoils, excavation		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		29		3		0.10		1.00		0.10

		PEM.PSS		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Hay field		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		29		1		0.03		7.00		0.24

		PEM.PSS		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		29		20		0.69		5.20		3.59

		PEM.PSS		Buffer (100 m)		Natural Disturbance - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		29		6		0.21		1.00		0.21

		PEM.PSS		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Recreation - Other [specify]		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Residential, recreational buildings, associated pavement		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Roads (gravel, paved, highway), railroad		29		8		0.28		2.13		0.59

		PEM.PSS		Buffer (100 m)		Row-crop agriculture, orchard, nursery		29		5		0.17		2.20		0.38

		PEM.PSS		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		6		0.21		2.50		0.52

		PEM.PSS		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Trash or refuse dumping		29		11		0.38		1.00		0.38

		PEM.PSS		Buffer (100 m)		Utility/powerline corridor		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Vegetation management: cutting, mowing		29		10		0.34		1.00		0.34

		PEM.PSS		Hydrology in AA		Actively managed hydrology (e.g., lake levels controlled)		29		1		0.03		4.00		0.14

		PEM.PSS		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		7		0.24		2.29		0.55

		PEM.PSS		Hydrology in AA		Flow obstructions (culverts, paved stream crossings)		29		1		0.03		1.00		0.03

		PEM.PSS		Hydrology in AA		Groundwater extraction (water table lowered)		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Filling, spoils, excavation		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Trash or refuse dumping		29		4		0.14		1.75		0.24

		PEM.PSS		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Development - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Vegetation in AA		Excessive animal herbivory, insect pest damage		29		3		0.10		3.00		0.31

		PEM.PSS		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		29		18		0.62		4.50		2.79

		PEM.PSS		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		29		2		0.07		2.50		0.17

		PEM.PSS		Vegetation in AA		Pesticide or vector control, chemicals (give onsite evidence)		29		1		0.03		7.00		0.24

		PEM.PSS		Vegetation in AA		Vegetation - Other [specify]		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Vegetation management: cutting, mowing		29		1		0.03		1.00		0.03

		PFO		NONE		NONE		47		8		0.17

		PFO		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		9		0.19		2.33		0.45

		PFO		Buffer (100 m)		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		19		0.40		3.53		1.43

		PFO		Buffer (100 m)		Development - Other [specify]		47		7		0.15		1.43		0.21

		PFO		Buffer (100 m)		Excessive animal herbivory, insect pest damage		47		9		0.19		7.00		1.34

		PFO		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		6		0.13		3.00		0.38

		PFO		Buffer (100 m)		Filling, spoils, excavation		47		8		0.17		1.75		0.30

		PFO		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		47		3		0.06		3.00		0.19

		PFO		Buffer (100 m)		Groundwater extraction (water table lowered)		47		1		0.02		10.00		0.21

		PFO		Buffer (100 m)		Hay field		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		47		25		0.53		5.44		2.89

		PFO		Buffer (100 m)		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Buffer (100 m)		Natural Disturbance - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		47		6		0.13		2.00		0.26

		PFO		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		47		11		0.23		1.00		0.23

		PFO		Buffer (100 m)		Recreation - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Residential, recreational buildings, associated pavement		47		8		0.17		4.00		0.68

		PFO		Buffer (100 m)		Roads (gravel, paved, highway), railroad		47		20		0.43		2.20		0.94

		PFO		Buffer (100 m)		Row-crop agriculture, orchard, nursery		47		2		0.04		4.00		0.17

		PFO		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		2		0.04		5.50		0.23

		PFO		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		8		0.17		1.00		0.17

		PFO		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		47		3		0.06		2.00		0.13

		PFO		Buffer (100 m)		Trash or refuse dumping		47		22		0.47		1.41		0.66

		PFO		Buffer (100 m)		Utility/powerline corridor		47		4		0.09		1.75		0.15

		PFO		Buffer (100 m)		Vegetation management: cutting, mowing		47		8		0.17		1.00		0.17

		PFO		Hydrology in AA		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		8		0.17		2.88		0.49

		PFO		Hydrology in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Filling, spoils, excavation		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Recreation - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		1		0.02		10.00		0.21

		PFO		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		2		0.04		1.00		0.04

		PFO		Soil in AA		Trash or refuse dumping		47		9		0.19		1.33		0.26

		PFO		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Development - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Excessive animal herbivory, insect pest damage		47		8		0.17		6.63		1.13

		PFO		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		47		18		0.38		4.00		1.53

		PFO		Vegetation in AA		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Vegetation in AA		Natural Disturbance - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		47		3		0.06		1.00		0.06

		PFO		Vegetation in AA		Utility/powerline corridor		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Vegetation - Other [specify]		47		1		0.02		1.00		0.02

				StressorCategory		Stressor_Name				totalWithStressor		percentWithStressor		AvgOfImpact_Score		Avg Impact

		ALL		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		114		70		61.40		5.24		3.22

		ALL		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		60		52.63		2.80		1.47

		ALL		Buffer (100 m)		Trash or refuse dumping		114		51		44.74		1.24		0.55

		ALL		Buffer (100 m)		Roads (gravel, paved, highway), railroad		114		40		35.09		2.05		0.72

		ALL		Buffer (100 m)		Development - Other [specify]		114		24		21.05		1.25		0.26

		ALL		Buffer (100 m)		Vegetation management: cutting, mowing		114		21		18.42		1.00		0.18

		ALL		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		114		20		17.54		1.00		0.18

		ALL		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		114		18		15.79		1.50		0.24

		ALL		Buffer (100 m)		Filling, spoils, excavation		114		17		14.91		1.88		0.28

		ALL		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		114		17		14.91		2.06		0.31

		ALL		Buffer (100 m)		Residential, recreational buildings, associated pavement		114		16		14.04		3.25		0.46

		ALL		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		114		14		12.28		2.29		0.28

		ALL		Buffer (100 m)		Excessive animal herbivory, insect pest damage		114		13		11.40		5.62		0.64

		ALL		Buffer (100 m)		Utility/powerline corridor		114		13		11.40		1.23		0.14

		ALL		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		114		10		8.77		2.20		0.19

		ALL		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		8		7.02		3.25		0.23

		ALL		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		114		8		7.02		3.63		0.25

		ALL		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		114		8		7.02		1.38		0.10

		ALL		Buffer (100 m)		Row-crop agriculture, orchard, nursery		114		7		6.14		2.71		0.17

		ALL		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		114		6		5.26		2.50		0.13

		ALL		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		114		6		5.26		2.50		0.13

		ALL		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		114		5		4.39		1.60		0.07

		ALL		Buffer (100 m)		Tide gate, weir/drop structure, dredged inlet/channel		114		5		4.39		1.00		0.04

		ALL		Buffer (100 m)		Recreation - Other [specify]		114		4		3.51		1.00		0.04

		ALL		Buffer (100 m)		Hay field		114		3		2.63		1.00		0.03

		ALL		Buffer (100 m)		Livestock, grazing, excessive herbivory		114		3		2.63		7.00		0.18

		ALL		Buffer (100 m)		Natural Disturbance - Other [specify]		114		3		2.63		1.00		0.03

		ALL		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		114		3		2.63		3.00		0.08

		ALL		Buffer (100 m)		Actively managed hydrology (e.g., lake levels controlled)		114		2		1.75		4.00		0.07

		ALL		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		114		2		1.75		2.50		0.04

		ALL		Buffer (100 m)		Altered natural disturb regime [specify expected regime]		114		1		0.88		4.00		0.04

		ALL		Buffer (100 m)		Groundwater extraction (water table lowered)		114		1		0.88		10.00		0.09

		ALL		Buffer (100 m)		PS discharge: treatment water, non-storm discharge, septic		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		27		23.68		2.22		0.53

		ALL		Hydrology in AA		Actively managed hydrology (e.g., lake levels controlled)		114		1		0.88		4.00		0.04

		ALL		Hydrology in AA		Altered natural disturb regime [specify expected regime]		114		1		0.88		4.00		0.04

		ALL		Hydrology in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Flow obstructions (culverts, paved stream crossings)		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Groundwater extraction (water table lowered)		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		NPS discharge: urban runoff, farm drainage		114		1		0.88		4.00		0.04

		ALL		Soil in AA		Trash or refuse dumping		114		16		14.04		1.38		0.19

		ALL		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		114		3		2.63		3.00		0.08

		ALL		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		2		1.75		5.50		0.10

		ALL		Soil in AA		Filling, spoils, excavation		114		2		1.75		2.50		0.04

		ALL		Soil in AA		Recreation - Other [specify]		114		1		0.88		1.00		0.01

		ALL		Soil in AA		Soil - Other [specify], e.g., landfill, soil loss/root exposure		114		1		0.88		10.00		0.09

		ALL		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		114		53		46.49		4.51		2.10

		ALL		Vegetation in AA		Excessive animal herbivory, insect pest damage		114		11		9.65		5.64		0.54

		ALL		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		114		5		4.39		1.60		0.07

		ALL		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		3		2.63		1.00		0.03

		ALL		Vegetation in AA		Development - Other [specify]		114		3		2.63		1.00		0.03

		ALL		Vegetation in AA		Livestock, grazing, excessive herbivory		114		3		2.63		7.00		0.18

		ALL		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		114		2		1.75		2.50		0.04

		ALL		Vegetation in AA		Vegetation - Other [specify]		114		2		1.75		2.50		0.04

		ALL		Vegetation in AA		Natural Disturbance - Other [specify]		114		1		0.88		1.00		0.01

		ALL		Vegetation in AA		Pesticide or vector control, chemicals (give onsite evidence)		114		1		0.88		7.00		0.06

		ALL		Vegetation in AA		Utility/powerline corridor		114		1		0.88		1.00		0.01

		ALL		Vegetation in AA		Vegetation management: cutting, mowing		114		1		0.88		1.00		0.01

				NONE		NONE		114		11		9.65		0.00





NJ_Stressor_byCowardin_final

		Cowardin_Class		StressorCategory		Stressor_Name		ObsCountWithinCowardin		countWithStressor		percentWithStressor		AvgImpactWherePresent		AvgImpactAbsentIs0

		E2EM						38		2		0.05

		E2EM		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		30		0.79		2.70		2.13

		E2EM		Buffer (100 m)		Development - Other [specify]		38		10		0.26		1.30		0.34

		E2EM		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Filling, spoils, excavation		38		7		0.18		2.29		0.42

		E2EM		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		38		1		0.03		4.00		0.11

		E2EM		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		5		0.13		4.00		0.53

		E2EM		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		38		25		0.66		5.08		3.34

		E2EM		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		38		7		0.18		1.43		0.26

		E2EM		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		38		3		0.08		1.00		0.08

		E2EM		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		PS discharge: treatment water, non-storm discharge, septic		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Residential, recreational buildings, associated pavement		38		4		0.11		1.75		0.18

		E2EM		Buffer (100 m)		Roads (gravel, paved, highway), railroad		38		12		0.32		1.75		0.55

		E2EM		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		38		6		0.16		1.50		0.24

		E2EM		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		38		4		0.11		1.00		0.11

		E2EM		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Tide gate, weir/drop structure, dredged inlet/channel		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Trash or refuse dumping		38		18		0.47		1.17		0.55

		E2EM		Buffer (100 m)		Utility/powerline corridor		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Vegetation management: cutting, mowing		38		3		0.08		1.00		0.08

		E2EM		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		12		0.32		1.75		0.55

		E2EM		Hydrology in AA		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		1		0.03		1.00		0.03

		E2EM		Hydrology in AA		NPS discharge: urban runoff, farm drainage		38		1		0.03		4.00		0.11

		E2EM		Soil in AA		Trash or refuse dumping		38		3		0.08		1.00		0.08

		E2EM		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		2		0.05		1.00		0.05

		E2EM		Vegetation in AA		Development - Other [specify]		38		1		0.03		1.00		0.03

		E2EM		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		38		17		0.45		5.06		2.26

		PEM.PSS						29		1		0.03

		PEM.PSS		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Actively managed hydrology (e.g., lake levels controlled)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		11		0.38		1.82		0.69

		PEM.PSS		Buffer (100 m)		Development - Other [specify]		29		7		0.24		1.00		0.24

		PEM.PSS		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		29		1		0.03		4.00		0.14

		PEM.PSS		Buffer (100 m)		Excessive animal herbivory, insect pest damage		29		4		0.14		2.50		0.34

		PEM.PSS		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Filling, spoils, excavation		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		29		3		0.10		1.00		0.10

		PEM.PSS		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Hay field		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		29		1		0.03		7.00		0.24

		PEM.PSS		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		29		20		0.69		5.20		3.59

		PEM.PSS		Buffer (100 m)		Natural Disturbance - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		29		6		0.21		1.00		0.21

		PEM.PSS		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Recreation - Other [specify]		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Residential, recreational buildings, associated pavement		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Roads (gravel, paved, highway), railroad		29		8		0.28		2.13		0.59

		PEM.PSS		Buffer (100 m)		Row-crop agriculture, orchard, nursery		29		5		0.17		2.20		0.38

		PEM.PSS		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		6		0.21		2.50		0.52

		PEM.PSS		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Trash or refuse dumping		29		11		0.38		1.00		0.38

		PEM.PSS		Buffer (100 m)		Utility/powerline corridor		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Vegetation management: cutting, mowing		29		10		0.34		1.00		0.34

		PEM.PSS		Hydrology in AA		Actively managed hydrology (e.g., lake levels controlled)		29		1		0.03		4.00		0.14

		PEM.PSS		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		7		0.24		2.29		0.55

		PEM.PSS		Hydrology in AA		Flow obstructions (culverts, paved stream crossings)		29		1		0.03		1.00		0.03

		PEM.PSS		Hydrology in AA		Groundwater extraction (water table lowered)		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Filling, spoils, excavation		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Trash or refuse dumping		29		4		0.14		1.75		0.24

		PEM.PSS		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Development - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Vegetation in AA		Excessive animal herbivory, insect pest damage		29		3		0.10		3.00		0.31

		PEM.PSS		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		29		18		0.62		4.50		2.79

		PEM.PSS		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		29		2		0.07		2.50		0.17

		PEM.PSS		Vegetation in AA		Pesticide or vector control, chemicals (give onsite evidence)		29		1		0.03		7.00		0.24

		PEM.PSS		Vegetation in AA		Vegetation - Other [specify]		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Vegetation management: cutting, mowing		29		1		0.03		1.00		0.03

		PFO						47		8		0.17

		PFO		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		9		0.19		2.33		0.45

		PFO		Buffer (100 m)		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		19		0.40		3.53		1.43

		PFO		Buffer (100 m)		Development - Other [specify]		47		7		0.15		1.43		0.21

		PFO		Buffer (100 m)		Excessive animal herbivory, insect pest damage		47		9		0.19		7.00		1.34

		PFO		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		6		0.13		3.00		0.38

		PFO		Buffer (100 m)		Filling, spoils, excavation		47		8		0.17		1.75		0.30

		PFO		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		47		3		0.06		3.00		0.19

		PFO		Buffer (100 m)		Groundwater extraction (water table lowered)		47		1		0.02		10.00		0.21

		PFO		Buffer (100 m)		Hay field		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		47		25		0.53		5.44		2.89

		PFO		Buffer (100 m)		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Buffer (100 m)		Natural Disturbance - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		47		6		0.13		2.00		0.26

		PFO		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		47		11		0.23		1.00		0.23

		PFO		Buffer (100 m)		Recreation - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Residential, recreational buildings, associated pavement		47		8		0.17		4.00		0.68

		PFO		Buffer (100 m)		Roads (gravel, paved, highway), railroad		47		20		0.43		2.20		0.94

		PFO		Buffer (100 m)		Row-crop agriculture, orchard, nursery		47		2		0.04		4.00		0.17

		PFO		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		2		0.04		5.50		0.23

		PFO		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		8		0.17		1.00		0.17

		PFO		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		47		3		0.06		2.00		0.13

		PFO		Buffer (100 m)		Trash or refuse dumping		47		22		0.47		1.41		0.66

		PFO		Buffer (100 m)		Utility/powerline corridor		47		4		0.09		1.75		0.15

		PFO		Buffer (100 m)		Vegetation management: cutting, mowing		47		8		0.17		1.00		0.17

		PFO		Hydrology in AA		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		8		0.17		2.88		0.49

		PFO		Hydrology in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Filling, spoils, excavation		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Recreation - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		1		0.02		10.00		0.21

		PFO		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		2		0.04		1.00		0.04

		PFO		Soil in AA		Trash or refuse dumping		47		9		0.19		1.33		0.26

		PFO		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Development - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Excessive animal herbivory, insect pest damage		47		8		0.17		6.63		1.13

		PFO		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		47		18		0.38		4.00		1.53

		PFO		Vegetation in AA		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Vegetation in AA		Natural Disturbance - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		47		3		0.06		1.00		0.06

		PFO		Vegetation in AA		Utility/powerline corridor		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Vegetation - Other [specify]		47		1		0.02		1.00		0.02
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				Column Labels

				ALL				E2EM				PEM.PSS				PFO				Total Sum of percentWithStressor		Total Count of AvgImpactWherePresent

		Row Labels		Sum of percentWithStressor		Count of AvgImpactWherePresent		Sum of percentWithStressor		Count of AvgImpactWherePresent		Sum of percentWithStressor		Count of AvgImpactWherePresent		Sum of percentWithStressor		Count of AvgImpactWherePresent

		Buffer (100 m)

		Active recreation (ATV, mountain biking, hunting, fishing, boats)		12.28		1		0.11		1		0.03		1		0.19		1		12.61		4

		Actively managed hydrology (e.g., lake levels controlled)		1.75		1						0.07		1						1.82		2

		Altered natural disturb regime [specify expected regime]		0.88		1										0.02		1		0.90		2

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		52.63		1		0.79		1		0.38		1		0.40		1		54.20		4

		Development - Other [specify]		21.05		1		0.26		1		0.24		1		0.15		1		21.71		4

		Engineered channel (riprap, armored channel bank, bed)		1.75		1		0.03		1		0.03		1						1.82		3

		Excessive animal herbivory, insect pest damage		11.40		1						0.14		1		0.19		1		11.73		3

		Excessive sediment or organic debris (recently logged sites), gullying, erosion		7.02		1						0.07		1		0.13		1		7.21		3

		Filling, spoils, excavation		14.91		1		0.18		1		0.07		1		0.17		1		15.34		4

		Flow obstructions (culverts, paved stream crossings)		4.39		1						0.10		1		0.04		1		4.53		3

		Grading, compaction, plowing, discing, fire lines		5.26		1		0.03		1		0.07		1		0.06		1		5.42		4

		Groundwater extraction (water table lowered)		0.88		1										0.02		1		0.90		2

		Hay field		2.63		1						0.03		1		0.04		1		2.71		3

		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		7.02		1		0.13		1		0.03		1		0.04		1		7.23		4

		Industrial, commercial, military buildings, associated pavement		5.26		1		0.11		1						0.04		1		5.41		3

		Invasive plant species  (SEE ADDITIONAL LIST)		61.40		1		0.66		1		0.69		1		0.53		1		63.28		4

		Livestock, grazing, excessive herbivory		2.63		1										0.06		1		2.70		2

		Natural Disturbance - Other [specify]		2.63		1						0.03		1		0.04		1		2.71		3

		NPS discharge: urban runoff, farm drainage		14.91		1		0.18		1		0.14		1		0.13		1		15.36		4

		Passive recreation (bird-watching, hiking, trampling, camping)		17.54		1		0.08		1		0.21		1		0.23		1		18.06		4

		Pesticide or vector control, chemicals (give onsite evidence)		2.63		1		0.03		1		0.07		1						2.73		3

		PS discharge: treatment water, non-storm discharge, septic		0.88		1		0.03		1										0.90		2

		Recreation - Other [specify]		3.51		1						0.07		1		0.04		1		3.62		3

		Residential, recreational buildings, associated pavement		14.04		1		0.11		1		0.14		1		0.17		1		14.45		4

		Roads (gravel, paved, highway), railroad		35.09		1		0.32		1		0.28		1		0.43		1		36.10		4

		Row-crop agriculture, orchard, nursery		6.14		1						0.17		1		0.04		1		6.36		3

		Soil - Other [specify], e.g., landfill, soil loss/root exposure		8.77		1		0.16		1		0.07		1		0.04		1		9.04		4

		Soil disturbance: trampling, vehicle, livestock, skidding, etc		15.79		1		0.11		1		0.21		1		0.17		1		16.27		4

		Sports field, golf course, urban parkland, lawn		7.02		1		0.03		1		0.14		1		0.06		1		7.25		4

		Tide gate, weir/drop structure, dredged inlet/channel		4.39		1		0.13		1										4.52		2

		Trash or refuse dumping		44.74		1		0.47		1		0.38		1		0.47		1		46.06		4

		Utility/powerline corridor		11.40		1		0.13		1		0.14		1		0.09		1		11.76		4

		Vegetation management: cutting, mowing		18.42		1		0.08		1		0.34		1		0.17		1		19.02		4

		Hydrology in AA

		Actively managed hydrology (e.g., lake levels controlled)		0.88		1						0.03		1						0.91		2

		Altered natural disturb regime [specify expected regime]		0.88		1										0.02		1		0.90		2

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		23.68		1		0.32		1		0.24		1		0.17		1		24.41		4

		Excessive sediment or organic debris (recently logged sites), gullying, erosion		0.88		1										0.02		1		0.90		2

		Flow obstructions (culverts, paved stream crossings)		0.88		1						0.03		1						0.91		2

		Groundwater extraction (water table lowered)		0.88		1						0.03		1						0.91		2

		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		0.88		1		0.03		1										0.90		2

		NPS discharge: urban runoff, farm drainage		0.88		1		0.03		1										0.90		2

		NONE

		NONE		9.65		1		0.05				0.03				0.17				9.91		1

		Soil in AA

		Excessive sediment or organic debris (recently logged sites), gullying, erosion		1.75		1						0.03		1		0.02		1		1.81		3

		Filling, spoils, excavation		1.75		1						0.03		1		0.02		1		1.81		3

		Recreation - Other [specify]		0.88		1										0.02		1		0.90		2

		Soil - Other [specify], e.g., landfill, soil loss/root exposure		0.88		1										0.02		1		0.90		2

		Soil disturbance: trampling, vehicle, livestock, skidding, etc		2.63		1						0.03		1		0.04		1		2.71		3

		Trash or refuse dumping		14.04		1		0.08		1		0.14		1		0.19		1		14.44		4

		Vegetation in AA

		Active recreation (ATV, mountain biking, hunting, fishing, boats)		1.75		1						0.03		1		0.02		1		1.81		3

		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		2.63		1		0.05		1						0.02		1		2.71		3

		Development - Other [specify]		2.63		1		0.03		1		0.03		1		0.02		1		2.71		4

		Excessive animal herbivory, insect pest damage		9.65		1						0.10		1		0.17		1		9.92		3

		Invasive plant species  (SEE ADDITIONAL LIST)		46.49		1		0.45		1		0.62		1		0.38		1		47.94		4

		Livestock, grazing, excessive herbivory		2.63		1										0.06		1		2.70		2

		Natural Disturbance - Other [specify]		0.88		1										0.02		1		0.90		2

		Passive recreation (bird-watching, hiking, trampling, camping)		4.39		1						0.07		1		0.06		1		4.52		3

		Pesticide or vector control, chemicals (give onsite evidence)		0.88		1						0.03		1						0.91		2

		Utility/powerline corridor		0.88		1										0.02		1		0.90		2

		Vegetation - Other [specify]		1.75		1						0.03		1		0.02		1		1.81		3

		Vegetation management: cutting, mowing		0.88		1						0.03		1						0.91		2

		Grand Total		557.89		60		5.16		29		5.93		43		5.70		47		574.69		179





REPIVOT

		Cowardin_Class		StressorCategory		Stressor_Name		ObsCountWithinCowardin		countWithStressor		percentWithStressor		AvgImpactWherePresent		AvgImpactAbsentIs0

		E2EM		NONE		NONE		38		2		0.05

		E2EM		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		30		0.79		2.70		2.13

		E2EM		Buffer (100 m)		Development - Other [specify]		38		10		0.26		1.30		0.34

		E2EM		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Filling, spoils, excavation		38		7		0.18		2.29		0.42

		E2EM		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		38		1		0.03		4.00		0.11

		E2EM		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		5		0.13		4.00		0.53

		E2EM		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		38		4		0.11		2.50		0.26

		E2EM		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		38		25		0.66		5.08		3.34

		E2EM		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		38		7		0.18		1.43		0.26

		E2EM		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		38		3		0.08		1.00		0.08

		E2EM		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		PS discharge: treatment water, non-storm discharge, septic		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Residential, recreational buildings, associated pavement		38		4		0.11		1.75		0.18

		E2EM		Buffer (100 m)		Roads (gravel, paved, highway), railroad		38		12		0.32		1.75		0.55

		E2EM		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		38		6		0.16		1.50		0.24

		E2EM		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		38		4		0.11		1.00		0.11

		E2EM		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		38		1		0.03		1.00		0.03

		E2EM		Buffer (100 m)		Tide gate, weir/drop structure, dredged inlet/channel		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Trash or refuse dumping		38		18		0.47		1.17		0.55

		E2EM		Buffer (100 m)		Utility/powerline corridor		38		5		0.13		1.00		0.13

		E2EM		Buffer (100 m)		Vegetation management: cutting, mowing		38		3		0.08		1.00		0.08

		E2EM		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		12		0.32		1.75		0.55

		E2EM		Hydrology in AA		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		38		1		0.03		1.00		0.03

		E2EM		Hydrology in AA		NPS discharge: urban runoff, farm drainage		38		1		0.03		4.00		0.11

		E2EM		Soil in AA		Trash or refuse dumping		38		3		0.08		1.00		0.08

		E2EM		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		38		2		0.05		1.00		0.05

		E2EM		Vegetation in AA		Development - Other [specify]		38		1		0.03		1.00		0.03

		E2EM		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		38		17		0.45		5.06		2.26

		PEM.PSS		NONE		NONE		29		1		0.03

		PEM.PSS		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Actively managed hydrology (e.g., lake levels controlled)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		11		0.38		1.82		0.69

		PEM.PSS		Buffer (100 m)		Development - Other [specify]		29		7		0.24		1.00		0.24

		PEM.PSS		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		29		1		0.03		4.00		0.14

		PEM.PSS		Buffer (100 m)		Excessive animal herbivory, insect pest damage		29		4		0.14		2.50		0.34

		PEM.PSS		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Filling, spoils, excavation		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		29		3		0.10		1.00		0.10

		PEM.PSS		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Hay field		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		29		1		0.03		7.00		0.24

		PEM.PSS		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		29		20		0.69		5.20		3.59

		PEM.PSS		Buffer (100 m)		Natural Disturbance - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		29		6		0.21		1.00		0.21

		PEM.PSS		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		29		2		0.07		4.00		0.28

		PEM.PSS		Buffer (100 m)		Recreation - Other [specify]		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Residential, recreational buildings, associated pavement		29		4		0.14		3.25		0.45

		PEM.PSS		Buffer (100 m)		Roads (gravel, paved, highway), railroad		29		8		0.28		2.13		0.59

		PEM.PSS		Buffer (100 m)		Row-crop agriculture, orchard, nursery		29		5		0.17		2.20		0.38

		PEM.PSS		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		29		2		0.07		1.00		0.07

		PEM.PSS		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		6		0.21		2.50		0.52

		PEM.PSS		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Trash or refuse dumping		29		11		0.38		1.00		0.38

		PEM.PSS		Buffer (100 m)		Utility/powerline corridor		29		4		0.14		1.00		0.14

		PEM.PSS		Buffer (100 m)		Vegetation management: cutting, mowing		29		10		0.34		1.00		0.34

		PEM.PSS		Hydrology in AA		Actively managed hydrology (e.g., lake levels controlled)		29		1		0.03		4.00		0.14

		PEM.PSS		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		29		7		0.24		2.29		0.55

		PEM.PSS		Hydrology in AA		Flow obstructions (culverts, paved stream crossings)		29		1		0.03		1.00		0.03

		PEM.PSS		Hydrology in AA		Groundwater extraction (water table lowered)		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Filling, spoils, excavation		29		1		0.03		1.00		0.03

		PEM.PSS		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		29		1		0.03		7.00		0.24

		PEM.PSS		Soil in AA		Trash or refuse dumping		29		4		0.14		1.75		0.24

		PEM.PSS		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Development - Other [specify]		29		1		0.03		1.00		0.03

		PEM.PSS		Vegetation in AA		Excessive animal herbivory, insect pest damage		29		3		0.10		3.00		0.31

		PEM.PSS		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		29		18		0.62		4.50		2.79

		PEM.PSS		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		29		2		0.07		2.50		0.17

		PEM.PSS		Vegetation in AA		Pesticide or vector control, chemicals (give onsite evidence)		29		1		0.03		7.00		0.24

		PEM.PSS		Vegetation in AA		Vegetation - Other [specify]		29		1		0.03		4.00		0.14

		PEM.PSS		Vegetation in AA		Vegetation management: cutting, mowing		29		1		0.03		1.00		0.03

		PFO		NONE		NONE		47		8		0.17

		PFO		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		9		0.19		2.33		0.45

		PFO		Buffer (100 m)		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		19		0.40		3.53		1.43

		PFO		Buffer (100 m)		Development - Other [specify]		47		7		0.15		1.43		0.21

		PFO		Buffer (100 m)		Excessive animal herbivory, insect pest damage		47		9		0.19		7.00		1.34

		PFO		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		6		0.13		3.00		0.38

		PFO		Buffer (100 m)		Filling, spoils, excavation		47		8		0.17		1.75		0.30

		PFO		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		47		3		0.06		3.00		0.19

		PFO		Buffer (100 m)		Groundwater extraction (water table lowered)		47		1		0.02		10.00		0.21

		PFO		Buffer (100 m)		Hay field		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		47		2		0.04		2.50		0.11

		PFO		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		47		25		0.53		5.44		2.89

		PFO		Buffer (100 m)		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Buffer (100 m)		Natural Disturbance - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		47		6		0.13		2.00		0.26

		PFO		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		47		11		0.23		1.00		0.23

		PFO		Buffer (100 m)		Recreation - Other [specify]		47		2		0.04		1.00		0.04

		PFO		Buffer (100 m)		Residential, recreational buildings, associated pavement		47		8		0.17		4.00		0.68

		PFO		Buffer (100 m)		Roads (gravel, paved, highway), railroad		47		20		0.43		2.20		0.94

		PFO		Buffer (100 m)		Row-crop agriculture, orchard, nursery		47		2		0.04		4.00		0.17

		PFO		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		2		0.04		5.50		0.23

		PFO		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		8		0.17		1.00		0.17

		PFO		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		47		3		0.06		2.00		0.13

		PFO		Buffer (100 m)		Trash or refuse dumping		47		22		0.47		1.41		0.66

		PFO		Buffer (100 m)		Utility/powerline corridor		47		4		0.09		1.75		0.15

		PFO		Buffer (100 m)		Vegetation management: cutting, mowing		47		8		0.17		1.00		0.17

		PFO		Hydrology in AA		Altered natural disturb regime [specify expected regime]		47		1		0.02		4.00		0.09

		PFO		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		8		0.17		2.88		0.49

		PFO		Hydrology in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Filling, spoils, excavation		47		1		0.02		4.00		0.09

		PFO		Soil in AA		Recreation - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Soil in AA		Soil - Other [specify], e.g., landfill, soil loss/root exposure		47		1		0.02		10.00		0.21

		PFO		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		47		2		0.04		1.00		0.04

		PFO		Soil in AA		Trash or refuse dumping		47		9		0.19		1.33		0.26

		PFO		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Development - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Excessive animal herbivory, insect pest damage		47		8		0.17		6.63		1.13

		PFO		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		47		18		0.38		4.00		1.53

		PFO		Vegetation in AA		Livestock, grazing, excessive herbivory		47		3		0.06		7.00		0.45

		PFO		Vegetation in AA		Natural Disturbance - Other [specify]		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		47		3		0.06		1.00		0.06

		PFO		Vegetation in AA		Utility/powerline corridor		47		1		0.02		1.00		0.02

		PFO		Vegetation in AA		Vegetation - Other [specify]		47		1		0.02		1.00		0.02

		ALL		NONE		NONE		114		11		9.65		0.00

		ALL		Buffer (100 m)		Invasive plant species  (SEE ADDITIONAL LIST)		114		70		61.40		5.24		3.22

		ALL		Buffer (100 m)		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		60		52.63		2.80		1.47

		ALL		Buffer (100 m)		Trash or refuse dumping		114		51		44.74		1.24		0.55

		ALL		Buffer (100 m)		Roads (gravel, paved, highway), railroad		114		40		35.09		2.05		0.72

		ALL		Buffer (100 m)		Development - Other [specify]		114		24		21.05		1.25		0.26

		ALL		Buffer (100 m)		Vegetation management: cutting, mowing		114		21		18.42		1.00		0.18

		ALL		Buffer (100 m)		Passive recreation (bird-watching, hiking, trampling, camping)		114		20		17.54		1.00		0.18

		ALL		Buffer (100 m)		Soil disturbance: trampling, vehicle, livestock, skidding, etc		114		18		15.79		1.50		0.24

		ALL		Buffer (100 m)		Filling, spoils, excavation		114		17		14.91		1.88		0.28

		ALL		Buffer (100 m)		NPS discharge: urban runoff, farm drainage		114		17		14.91		2.06		0.31

		ALL		Buffer (100 m)		Residential, recreational buildings, associated pavement		114		16		14.04		3.25		0.46

		ALL		Buffer (100 m)		Active recreation (ATV, mountain biking, hunting, fishing, boats)		114		14		12.28		2.29		0.28

		ALL		Buffer (100 m)		Excessive animal herbivory, insect pest damage		114		13		11.40		5.62		0.64

		ALL		Buffer (100 m)		Utility/powerline corridor		114		13		11.40		1.23		0.14

		ALL		Buffer (100 m)		Soil - Other [specify], e.g., landfill, soil loss/root exposure		114		10		8.77		2.20		0.19

		ALL		Buffer (100 m)		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		8		7.02		3.25		0.23

		ALL		Buffer (100 m)		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		114		8		7.02		3.63		0.25

		ALL		Buffer (100 m)		Sports field, golf course, urban parkland, lawn		114		8		7.02		1.38		0.10

		ALL		Buffer (100 m)		Row-crop agriculture, orchard, nursery		114		7		6.14		2.71		0.17

		ALL		Buffer (100 m)		Grading, compaction, plowing, discing, fire lines		114		6		5.26		2.50		0.13

		ALL		Buffer (100 m)		Industrial, commercial, military buildings, associated pavement		114		6		5.26		2.50		0.13

		ALL		Buffer (100 m)		Flow obstructions (culverts, paved stream crossings)		114		5		4.39		1.60		0.07

		ALL		Buffer (100 m)		Tide gate, weir/drop structure, dredged inlet/channel		114		5		4.39		1.00		0.04

		ALL		Buffer (100 m)		Recreation - Other [specify]		114		4		3.51		1.00		0.04

		ALL		Buffer (100 m)		Hay field		114		3		2.63		1.00		0.03

		ALL		Buffer (100 m)		Livestock, grazing, excessive herbivory		114		3		2.63		7.00		0.18

		ALL		Buffer (100 m)		Natural Disturbance - Other [specify]		114		3		2.63		1.00		0.03

		ALL		Buffer (100 m)		Pesticide or vector control, chemicals (give onsite evidence)		114		3		2.63		3.00		0.08

		ALL		Buffer (100 m)		Actively managed hydrology (e.g., lake levels controlled)		114		2		1.75		4.00		0.07

		ALL		Buffer (100 m)		Engineered channel (riprap, armored channel bank, bed)		114		2		1.75		2.50		0.04

		ALL		Buffer (100 m)		Altered natural disturb regime [specify expected regime]		114		1		0.88		4.00		0.04

		ALL		Buffer (100 m)		Groundwater extraction (water table lowered)		114		1		0.88		10.00		0.09

		ALL		Buffer (100 m)		PS discharge: treatment water, non-storm discharge, septic		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		27		23.68		2.22		0.53

		ALL		Hydrology in AA		Actively managed hydrology (e.g., lake levels controlled)		114		1		0.88		4.00		0.04

		ALL		Hydrology in AA		Altered natural disturb regime [specify expected regime]		114		1		0.88		4.00		0.04

		ALL		Hydrology in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Flow obstructions (culverts, paved stream crossings)		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Groundwater extraction (water table lowered)		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		Hydrology - Other [specify], e.g., wall/ riprap, impervious surface		114		1		0.88		1.00		0.01

		ALL		Hydrology in AA		NPS discharge: urban runoff, farm drainage		114		1		0.88		4.00		0.04

		ALL		Soil in AA		Trash or refuse dumping		114		16		14.04		1.38		0.19

		ALL		Soil in AA		Soil disturbance: trampling, vehicle, livestock, skidding, etc		114		3		2.63		3.00		0.08

		ALL		Soil in AA		Excessive sediment or organic debris (recently logged sites), gullying, erosion		114		2		1.75		5.50		0.10

		ALL		Soil in AA		Filling, spoils, excavation		114		2		1.75		2.50		0.04

		ALL		Soil in AA		Recreation - Other [specify]		114		1		0.88		1.00		0.01

		ALL		Soil in AA		Soil - Other [specify], e.g., landfill, soil loss/root exposure		114		1		0.88		10.00		0.09

		ALL		Vegetation in AA		Invasive plant species  (SEE ADDITIONAL LIST)		114		53		46.49		4.51		2.10

		ALL		Vegetation in AA		Excessive animal herbivory, insect pest damage		114		11		9.65		5.64		0.54

		ALL		Vegetation in AA		Passive recreation (bird-watching, hiking, trampling, camping)		114		5		4.39		1.60		0.07

		ALL		Vegetation in AA		Dam, ditch, diversion, dike, levee, unnatural inflow, reservoir		114		3		2.63		1.00		0.03

		ALL		Vegetation in AA		Development - Other [specify]		114		3		2.63		1.00		0.03

		ALL		Vegetation in AA		Livestock, grazing, excessive herbivory		114		3		2.63		7.00		0.18

		ALL		Vegetation in AA		Active recreation (ATV, mountain biking, hunting, fishing, boats)		114		2		1.75		2.50		0.04

		ALL		Vegetation in AA		Vegetation - Other [specify]		114		2		1.75		2.50		0.04

		ALL		Vegetation in AA		Natural Disturbance - Other [specify]		114		1		0.88		1.00		0.01

		ALL		Vegetation in AA		Pesticide or vector control, chemicals (give onsite evidence)		114		1		0.88		7.00		0.06

		ALL		Vegetation in AA		Utility/powerline corridor		114		1		0.88		1.00		0.01

		ALL		Vegetation in AA		Vegetation management: cutting, mowing		114		1		0.88		1.00		0.01
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Buffer (100 m)Invasive plant species61


Buffer (100 m)Dam, ditch, diversion, dike, levee…53


Buffer (100 m)Trash or refuse dumping45


Buffer (100 m)Roads (gravel, paved, highway), railroad35


Buffer (100 m)Development - Other21


Vegetation in AAInvasive plant species46


Soil in AATrash or refuse dumping14


Hydrology in AADam, ditch, diversion, dike, levee24






Level 1: NJDEP LULC12 Land Use Coefficients &
EIA Land Use Index (LUI) Scores

NJDEP LULC 2012 Land Use Type 
EXAMPLES

EIA Land Use Index (LUI) 
Co-Efficient

Upland Rights-of-Way, Developed 0
Cropland and Pastureland 2
Disturbed Tidal Wetlands (WETLANDS) 2
Disturbed Wetlands (Modified) 
(WETLANDS) 2

Phragmites Dominate Urban Area 2
Orchards, Vineyards, Nurseries, 
Horticultural Areas, Sod Farms 3

Agricultural Wetlands 4
Plantation 4
Upland Rights-of-Way, Undeveloped 5
Wetland Rights-of-Way (WETLANDS) 5
Phragmites Dominate Coastal Wetlands 5
Phragmites Dominate Interior Wetlands 5
Old Field (< 25% Brush Covered) 7
Coniferous Forest (>50% Crown Closure) 10
Atlantic White Cedar Wetlands 10
Coniferous Scrub/Shrub Wetlands 10
Deciduous Wooded Wetlands 10
Freshwater Tidal Marshes 10
Herbaceous Wetlands 10
Mixed Forested Wetlands (Coniferous 
Dom.) 10

Saline Marshes (High marsh vegetation) 10
Saline Marshes (Low marsh vegetation) 10
Vegetated Dune Communities 10

Increasing stress by land use type

LUI Score based on sum of area-weighted land 
use coefficient in 500m Surrounding Landscape



Level 1 Validation based on Level 2 & 3 data

Predicting overall L2 EIA score (R2=0.61) and L3 CW 
Mean C (R2=0.4) based on the L1 Land Use Index 

metric for all wetlands. 



Comparison of L1 vs L2L3 in two watersheds

L1

L1 L1

L1

L1
L1

L2L3

L2L3
L2L3

L2L3

L2L3 L2L3

Hackensack-
Passaic HUC8 
Score = C

Mullica-Toms 
HUC8 
Score = B



Watershed & Wetland Condition Scores

Good correlation between overall  
watershed condition and L1 
wetland condition scores
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Watershed LUI weighted score

Correlation of Watershed LUI Score and 
%  Wetland Area in Good Condition

R2 = 0.46



62% Area of NJ Wetlands are in Good Condition! 
Most are E2EM (83%) & PFO (56%) 

HUC8 Watershed Name HUC8 Code E2EM PEM PSS PFO TOTAL Ha
Cohansey - Maurice 2040206 28,451 2,746 3,195 35,933 70,325
Crosswicks - Neshaminy 2040201 0 850 1,428 9,026 11,304
Great Egg Harbor 2040302 23,335 979 2,637 27,695 54,646
Hackensack-Passaic 2030103 1,114 2,285 1,916 18,613 23,928
Lower Delaware 2040202 10 1,556 2,784 26,274 30,624
Middle Delaware - Mongaup - Brodhead 2040104 0 395 394 1,817 2,606
Middle Delaware - Musconetcong 2040105 0 1,882 2,485 17,055 21,421
Mullica - Toms 2040301 20,096 2,769 6,410 64,039 93,314
Raritan 2030105 970 1,537 3,161 28,662 34,331
Rondout 2020007 0 1,333 1,173 4,817 7,323
Sandy Hook- Staten Island + Lower Hudson2030104+01 1,806 646 497 5,992 9,048
TOTAL HECTARES 75,783 16,978 26,082 240,028 358,871
% Area by Wetland Type 21% 5% 7% 67% 100%

The best quality wetlands in NJ occur on protected 
lands in the northern Highlands & southern 
Pinelands Preservation Areas



• A high correlation between Level 2 EIA condition scores, and 
Level 3 floristic quality metrics (Cover-weighted Mean C and 
NWCA Vegetation Multimetric Index).

• Ground-based metrics provided a robust measure of wetland 
condition across wetland types and a strong response to 
human stressors.

• Level 1 metric (Land Use Index) was sufficiently predictive of 
on-site ecological integrity to provide the basis for a state-wide, 
watershed and wetland type-based assessment of condition.

• 62% of all wetlands in New Jersey are in Good condition and 
they are predominantly found in less impacted watersheds.

SUMMARY



NEXT STEPS…
Network of Reference Standard Wetland Sites for 

Monitoring & Setting Restoration Standards

A+
PSS

A-
PFO A-

E2EM

A+
PEM


	New Jersey’s Wetland Condition Assessment Intensification Study: A Multi-Tiered Assessment of Wetlands and Watersheds
	Generalized Random Tesselation Sampling (GRTS) Study Design
	Ecological Integrity Assessment Protocol (EIA): Landscape, Buffer and Assessment Area
	Slide Number 4
	Level 2 Stressors by Wetland Type
	Level 1: NJDEP LULC12 Land Use Coefficients &� EIA Land Use Index (LUI) Scores
	Level 1 Validation based on Level 2 & 3 data
	Comparison of L1 vs L2L3 in two watersheds
	Watershed & Wetland Condition Scores
	62% Area of NJ Wetlands are in Good Condition! Most are E2EM (83%) & PFO (56%) 
	SUMMARY
	Slide Number 12

