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These	comments	relate	to	an	application	by	the	Alaska	Railroad	Corporation	(ARRC)	

to	permanently	discharge	fill	material	to	101.8	acres	of	jurisdictional	wetlands,	and	

cause	temporary	impacts	to	an	additional	38.9	acres	of	wetlands	to	the	north	of	Knik	

Arm	in	upper	Cook	Inlet,	in	South‐central	Alaska.		Stream	and	floodplain	impacts	

will	also	result.		

	

There	are	several	concerns	related	to	the	wetland	impacts	that	will	result	from	the	

proposed	project.		Points	of	concern	are	listed	below	and	described	in	more	detail	in	

subsequent	sections:		

1) as	acknowledged	in	the	OEA	Environmental	Impact	Statement	

(Surface	Transportation	Board),	the	proposed	rail	extension	will	

cause	significant	impacts	to	wetlands.			The	wetlands	are	described	

as	“highly	functional”	due	to	their	intact,	undisturbed	condition	(4‐

5	Wetland	Impacts	p.	5),	particularly	for	the	functions	of	storm	and	

flood	water	storage,	water	quality	benefits,	and	provision	of	habitat	

for	wetland	flora	and	fauna.		Direct	impacts	(fill)	will	eliminate	

these	functions,	and	indirect	impacts	related	to	hydrologic	and	

habitat	alterations	(e.g.,	habitat	fragmentation)	may	lead	to	the	

degradation	of	the	wetlands	that	remain.	

2) While	substantial	hydrological	alterations	to	wetlands	and	streams	

are	proposed,	the	application	contains	inadequate	information	

needed	to	make	a	determination	of	the	full	extent	of	hydrological	

impacts,	including	alterations	to	local	hydrology	from	the	presence	

of	the	railroad	bed,	which	can	act	as	a	lateral	dam	isolating	

wetlands,	streams	and	floodplains	from	other	surface	waters	and	

potentially	impeding	groundwater	flow.			

3) The	mitigation	plan	is	general	and	brief,	and	does	not	demonstrate	

adequate	mitigation	for	the	proposed	wetland	losses.		For	instance,	

no	details	are	provided	on	the	location	of	the	mitigation	site(s),	nor	
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on	the	methods	that	will	be	used	to	restore	wetland	acreage	and	

function.		

4) The	functions	of	the	wetlands	proposed	for	impact	were	evaluated	

using	several	methods,	including	in	the	EIS,	a	rapid	functional	

assessment	method	that	was	developed	for	use	in	the	New	England	

states	(Hollands	and	Magee	1985,	Magee	and	Hollands	1998).		It	is	

unclear	why	this	method	was	selected	when	a	more	recent	and	

rigorous	(based	on	data	collected	in	the	region)	assessment	

method	was	available	(the	Wetland	Functional	Assessment	

Guidebook	for	the	Cook	Basin	Ecoregion;	Hall	et	al.	2003).		The	

latter	is	based	on	the	ACoE’s	hydrogeomorphic	approach	to	

wetland	assessment	(Brinson	1993).		A	third	assessment	method,	

found	in	Appendix	A	of	the	Alaska	District	Regulatory	Guidance	

Letter	(RGL	09‐01)	was	used	to	evaluate	the	general	level	of	

wetland	functions,	categorize	wetlands	and	set	mitigation	ratios.		

The	latter	is	a	highly	qualitative	method	that	relies	exclusively	on	

best	professional	judgment	to	assess	function.		It	is	unclear	where	

this	method	originated	and	why	it	is	used,	for	example,	instead	of	

the	HGM	method.		

5) The	results	of	the	functional	analysis	were	used	to	categorize	

wetlands	and,	based	on	those	categories,	set	mitigation	ratios.		The	

information	used	to	determine	the	wetland	functional	scores	are	

not	presented,	making	it	very	difficult	to	assess	the	adequacy	of	the	

required	mitigation.		

	

1.	The	proposed	rail	line	will	adversely	affect	wetlands	both	directly	and	

indirectly	

	

Wetlands	are	among	the	world’s	most	valuable	and	important	ecosystems,	

providing	services	such	as	the	improvement	of	water	quality,	replenishment	of	

water	supply	(groundwater	exchange,	surface	water	storage,	contribution	to	stream	
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base	flow),	carbon	sequestration,	flood	protection,	support	of	biodiversity,	and	the	

provision	of	recreational	activities	(MA	2005).		As	a	result,	wetland	ecosystem	

services	have	high	economic	value	(Costanza	et	al.	1997).		Over	the	past	century,	an	

estimated	50%	of	the	world’s	wetland	habitat	has	been	lost	(Mitsch	and	Gosselink	

2007).		The	loss	of	101.8	acres	of	wetlands	due	to	this	project	will	directly	eliminate	

the	functions	they	provide.			Table	45.5	of	the	EIS	(conducted	by	the	Surface	

Transportation	Board)	shows	that	96%	of	the	wetlands	in	the	rail	line	footprint	(the	

200	foot	ROW)	are	high	functioning	with	respect	to	the	export	of	detritus,	87%	

contribute	highly	to	groundwater	discharge,	99%	are	high	functioning	for	wildlife	

habitat	and	support	of	vegetation	diversity,	and	100%	are	high	functioning	for	the	

modification	of	water	quality	(these	assessments	are	based	on	the	Magee	Hollands	

(1998)	method).			Indirect	effects	are	commonly	related	to	hydrologic	alterations	

that	can	lead	to	changes	in	water	quality	and	declines	in	the	diversity	of	fish	and	

other	species.	Eliminating	wetlands	can	lead	to	water	quality	degradation	in	the	

project	area,	a	reduction	in	habitat	due	to	direct	loss	of	wetland	acres	and	the	

fragmentation	of	the	habitat	that	remains,	and	a	reduction	in	flood	storage	capacity.		

Fragmentation	reduces	the	flow	of	ecosystem	services	since	the	provision	of	many	

ecosystem	services	depends	on	large,	intact	areas	to	be	sustained	(for	example,	

habitat	for	some	species).	When	wetlands	are	isolated	from	adjacent	habitats,	the	

dynamic	exchange	of	water,	materials	and	biota	is	reduced,	compromising	a	site’s	

functional	capacity	(Nadeau	and	Rains	2007).			

	

The	presence	of	particularly	sensitive	wetlands	should	be	avoided	altogether	since	

their	loss	cannot	be	mitigated	for.		This	includes	the	Goose	Creek	Fen	and	other	

peat‐accumulating	wetlands.		Not	only	are	these	extremely	valuable	as	a	unique	

habitat	type,	peatlands	also	store	enormous	quantities	of	carbon	making	them	

important	in	regulating	the	global	carbon	cycle	(Gorham	1991,	Zedler	and	Kercher	

2005).		The	Big	Lake	South	Bank	Plan	Su‐Knik	Wetland	Mitigation	Bank	should	also	

be	avoided.		Mitigation	banks	by	definition	exist	to	compensate	for	earlier	or	on‐

going	wetland	losses,	and	are	expected	to	be	maintained	in	perpetuity.			
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2.	The	information	needed	to	make	a	determination	of	the	extent	of	hydrological	

impacts,	including	alterations	to	local	hydrology,	is	inadequate.		

	

Information	on	the	hydrological	basis	for	the	wetlands	is	lacking.			What	sources	of	

water	sustain	these	wetlands?		How	do	the	wetlands	help	sustain	downstream	

systems	(both	in	terms	of	water	quality	and	quantity)?		What	is	their	typical	

hydroperiod	(pattern	of	water	levels	over	time)	and/or	water	budget?			Hydrology	is	

the	foundation	for	wetland	ecosystem	structure	and	function,	affecting	species	

composition,	biogeochemical	cycles	and	primary	productivity,	among	other	

ecosystem	characteristics	(Mitsch	and	Gosselink	2007).		Human	actions	that	alter	

floodplains,	rivers	and	wetlands,	modify	their	functions	and	their	physical,	

hydrologic	and	biotic	character.	A	full	assessment	of	project	impacts	cannot	be	

accomplished	without	an	explanation	of	the	wetland’s	hydrology	and	the	proposed	

alterations	to	it.		The	EIS	states	that	hydrological	impacts	will	be	minimized	through	

the	installation	of	numerous	culverts	to	provide	for	‘uninterrupted	water	flow’.			

While	culverts	may	lesson	impacts,	they	are	unlikely	to	convey	surface	sheet	flow	or	

lateral	groundwater	movement.		Mitigating	for	wetland	losses	requires	an	

understanding	and	evaluation	of	hydrologic	processes	that	maintain	their	

characteristic	structure	and	the	functions	and	services	they	provide	(Bedford	1996).		

	

A	critical	issue	that	is	not	fully	addressed	in	the	assessment	of	impacts	is	the	

associated	hydrological	changes	that	will	result	from	construction	of	the	railroad	

bed.		The	hydrological	impact	of	railroads	on	streams,	floodplains	and	wetlands	are	

commonly	related	to	the	creation	of	a	physical	barrier	and	the	resulting	lateral	

disconnections	that	break	the	hydrological	links	between	a	river,	its	floodplain,	and	

wetlands	in	the	surrounding	landscape.		This	has	a	significant	negative	impact	on	

the	ecological	functions	of	aquatic	ecosystems	that	otherwise	act	as	an	integrated	

hydrologic	system,	with	consequences	to	biodiversity,	riparian	habitats,	fish	

movements	and	fish	habitat	use,	and	the	provision	of	stream	and	wetland	ecosystem	

services	(Blanton	and	Marcus	2009).		In	essence,	hydrological	connectivity	is	critical	

for	the	exchange	of	materials	that	lead	to	aquatic	ecosystem	function,	including	the	
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exchange	of	sediment,	energy,	and	organisms	(Nadeau	and	Rains	2007,	Mitsch	and	

Gosselink	2007).		Structures	such	as	railway	embankments	can	modify	local	

drainage	and	lead	to	serious	changes	in	the	wetland	habitat.		

	

Blanton	and	Marcus	(2009)	divide	the	impacts	of	railroad	and	road	beds	into	two	

categories:	those	from	crossings	(bridges,	culverts),	and	the	lateral	disconnection	

that	can	result	from	the	construction	of	road	beds	(grades)	and	levees.		Roadbeds	

act,	in	effect,	as	a	lateral	dam	when	they	are	placed	adjacent	to	rivers	and/or	in	

wetlands.		Consequences	can	include:		

‐ altered	fluvial	processes	such	as	flood	and	flow	pulses;	

‐ reduced	exchange	of	water,	biota	and	sediment	between	rivers	and	their	

floodplains	that	result	from	fluvial	processes;	

‐ over	the	long	term,	changes	may	occur	in	the	meandering	of	streams	and	a	

consequent	reduction	in	habitat	value	due	to	the	loss	of	side	channels,	

backwaters	and	oxbow	lakes.		

	

3.	The	mitigation	plan	does	not	demonstrate	adequate	mitigation	for	the	

proposed	wetland	losses	

	

The	crux	of	the	mitigation	plan	is	to	compensate	for	the	loss	of	101.8	acres	of	

wetlands		(compensatory	mitigation)	through	preservation	and/or	restoration	‐	

enhancement.		The	prescribed	mitigation	ratios	are	based	on	the	Category	of	the	

wetlands	to	be	impacted.		Categories	are	based	on	results	of	the	“Wetland	Functions	

Data	Form‐Alaska	Regulatory	Best	Professional	Judgment	Characterization”	found	

in	the	AK	District	Mitigation	RGL	09‐01.		Under	this	scheme,	categories	range	from	I	

(high)	to	IV	(low).		The	bulk	of	the	acreage	proposed	for	impact	was	judged	to	be	of	

Category	III	(moderately	low)	and	IV	(low),	with	only	0.7	acres	of	Category	I	(high).		

This	directly	contradicts	sections	of	the	Port	Mackenzie	Project	Description	(March	

2011)	that	states	that	most	of	the	wetland	acreage	to	be	impacted	is	high	

functioning	wetland.		Given	the	complexity	of	the	region	and	the	integration	of	

wetlands,	streams	and	floodplains,	and	the	high	habitat	values	reported	in	the	EIS,	it	
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seems	unlikely	that	the	majority	of	wetlands	should	be	rated	as	moderately	low	to	

low	functioning	sites.			

	

Overall,	the	mitigation	plan	is	inadequate	due	to	its	lack	of	detail	and	specificity.		It	is	

vague,	with	no	concrete	information	on	where	or	how	the	wetland	preservation	or	

restoration/enhancement	that	will	serve	as	mitigation	will	be	implemented,	nor	are	

mitigation	project	designs	presented.		The	AK	District	Mitigation	RGL	09‐01	

stipulates	the	necessary	components	of	a	mitigation	plan,	which	vary	depending	on	

the	mitigation	instrument	that	will	be	used.		Generally	speaking,	key	components	of	

a	sound	mitigation	plan	are	not	provided	such	as	the	criteria	that	will	be	used	for	

site	selection,	how	proper	hydrology	will	be	establishment	and	maintained,	any	

requirements	for	the	presence	of	hydric	soils,	and	the	methods	of	vegetation	

establishment	(Mitsch	and	Gosselink	2007,	Fennessy	et	al	2008).		Thus,	while	the	

plan	states	that	mitigation	will	be	carried	out,	it	does	not	address	the	methods	by	

which	it	will	be	accomplished,	nor	the	means	to	judge	the	likelihood	of	success	(i.e.,	

performance	standards)	and	the	establishment	of	ecosystem	functions	at	the	

mitigation	site.		

	

4.	The	rationale	for	the	choice	of	a	rapid	functional	assessment	method	was	not	

provided		

	

There	are	several	issues	associated	with	the	assessment	of	functions	and	

subsequent	determination	of	mitigation.		In	the	OEA	EIS	conducted	by	the	Surface	

Transportation	Board,	wetlands	were	assessed	using	the	Magee	‐Hollands	Procedure	

for	Assessing	Wetland	Functional	Capacity	(1998),	which	was	originally	developed	

for	nontidal	wetlands	in	New	England	(it	has	also	been	approved	for	use	in	

Wisconsin).		This	method	was	used	despite	the	fact	that	the	ACoE	helped	sponsor	

the	development	of	a	functional	assessment	method	specifically	for	Alaskan	

wetlands	in	the	Cook	Inlet	Basin	Ecosystem	(Hall	et	al.	2003)	based	on	the	

hydrogeomorphic	approach	for	two	common	wetland	classes	in	this	area,	slope	

wetlands	and	organic	flats	(Brinson	1993).		Assessing	the	condition	and	functions	of	
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wetlands	is	a	cornerstone	of	mitigation	implementation,	however	no	explanation	or	

rationale	is	provided	as	to	why	one	method	was	selected	over	another.			The	HGM‐

based	method	(“Wetland	Functional	Assessment	Guidebook:	Operational	Draft	

Guidebook	for	Assessing	the	Functions	of	Slope/Flat	Wetland	Complexes	in	the	Cook	

Inlet	Basin	Ecoregion,	Alaska,	using	the	HGM	Approach”,	Hall	et	al.	2003)	was	

developed	specifically	for	this	region	of	Alaska,	based	on	data	collected	from	

reference	standard	sites	and	reference	sites,	and	was	field	tested	and	revised	based	

on	these	data.	The	goal	was	to	produce	an	assessment	method	based	on	data	

collected	in	the	region	using	the	hydrogeomorphic	approach,	and	in	doing	so,	rectify	

the	need	for	a	widely	accepted	assessment	method.	It	appears	to	be	a	much	more	

specific	and	extensively	tested	method	for	the	assessment	of	ecosystem	function	

than	Magee	Hollands.		

	

In	contrast,	the	Magee	Hollands	Wetland	Assessment	Method	(1998)	was	originally	

developed	over	25	years	ago	(1985)	in	order	to	assess	wetland	functions	in	nontidal	

wetlands	in	the	glaciated	northeastern	U.S.		In	the	original	method,	functions	are	

assessed	based	on	an	evaluation	of	site	elements	and	a	series	of	steps	that	lead	to	

weightings	of	site	observations	and	an	assessment	model	that	describes	wetland	

function	using	a	qualitative	approach.		Generally,	this	type	of	method	can	lack	

robustness	and	repeatability,	two	hallmarks	of	a	sound	assessment	method	

(Fennessy	et	al.	2007).		Because	the	method	was	not	developed	for	this	region	and	

its	appropriateness	has	not	been	demonstrated,	any	conclusions	based	on	its	results	

are	necessarily	weak.			

	

While	the	HGM	method	appears	better	suited	than	the	Magee‐Hollands	method	in	

evaluating	wetlands	in	the	Cook	Inlet	Basin	(at	least	for	slope	and	organic	flat	

systems),	the	HGM	approach	to	assessment	can	be	problematic	because	typically	the	

models	used	to	assess	function	have	not	been	verified	with	empirical	data	

documenting	actual	levels	of	function	in	wetlands.		For	this	reason,	HGM	models	do	

not	directly	measure	functions	as	is	sometimes	claimed,	rather	they	work	by	using	

structural	data	to	infer	function.		Without	testing	this	assumption	it	is	unclear	what	
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the	HGM	method	is	measuring.		For	instance,	there	is	recent	evidence	that	structural	

measures	do	not	necessarily	indicate	function.	In	a	study	linking	structural	

characteristics	to	in‐depth	measures	of	ecosystem	function,	Hossler	et	al.	(in	press)	

demonstrated	that	biogeochemical	processes	in	created	wetlands	are	not	reflected	

by	structural	attributes.		This	suggests	that	there	could	be	negative	consequences	

when	HGM	methods	are	used	to	assess	wetlands	and	the	adequacy	of	mitigation	

projects	to	compensate	for	wetland	impacts.		

	

5.	No	explanation	or	rationale	is	provided	for	how	the	results	of	the	functional	

assessment	method	were	used	to	place	wetlands	into	categories	and	set	

mitigation	ratios		

	

The	results	of	the	functional	assessment	(based	on	the	‘Wetland	Functions	Data	

Form	–	Alaska	Regulatory	Best	Professional	Judgment	Characterization	found	in	the	

RGL	09‐01	)	that	led	to	the	categorization	of	wetlands	are	not	provided.		Neither	is	

there	an	explanation	for	how	the	categories	were	determined	or	mitigation	ratios	

derived.		Because	the	functional	assessment	data	are	not	presented	it	is	impossible	

to	assess	the	validity	of	these	findings.		Given	the	high	quality	nature	of	the	

environment	in	the	Knik	Arm	Inlet	region,	it	strains	credulity	that	only	0.7	%	of	the	

wetlands	fall	into	Category	1	while	76%	fall	in	the	two	lowest	categories	(III	and	IV).		

This	leads	to	a	proposal	of	nearly	the	lowest	possible	compensatory	mitigation	

ratios	in	the	mitigation	plan.		Thus,	for	a	total	loss	of	101.8	wetland	acres,	only	165.7	

acres	of	mitigation	would	be	required	through	preservation,	and	a	mere	102.6	acres	

through	restoration/enhancement	(essentially	a	1:1	trade	which	does	not	allow	for	

the	failures	or	temporal	losses	that	are	common	to	mitigation	projects,	see	below	

(NRC	2001)).		

	

Requiring	so	little	mitigation	for	these	proposed	impacts	is	problematic	because	of	

the	distinct	possibility	that	at	least	some	portion	of	the	mitigation	project(s)	will	not	

be	an	ecological	success,	i.e.,	they	will	be	unable	to	meet	the	no	net	loss	goal.			In	the	

U.S.,	approximately	40,000	acres	of	wetlands	are	restored,	established,	enhanced,	
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and	preserved	each	year	to	compensate	for	approximately	20,000	acres	of	

permitted	losses.		There	has	been	debate	whether	this	compensation	leads	to	the	

effective	replacement	of	lost	wetlands.		Recent	studies	on	wetland	compensatory	

mitigation	suggest	that	the	proportion	of	compensation	sites	that	meet	

administrative	and	ecological	performance	standards	is	quite	low	(NRC	2001,	

Environmental	Law	Institute	2006,	Kihslinger	2008).			For	example,	a	recent	review	

found	that	wetland	restoration	sites	were	able	to	replace	only	about	20%	of	the	

wetland	functions	that	were	lost	(Turner	et	al.	2001).		And	if	the	mitigation	wetland	

is	an	ecological	success,	there	may	still	be	problems	associated	with	the	temporal	

loss	of	wetland	functions	(NRC	2001).	Mitigation	is	a	risky	business.			In	a	recent	

study	of	the	biogeochemical	functions	performed	by	wetlands,	Hossler	et	al.	(in	

press)	found	that,	despite	the	assumption	of	the	no‐net‐loss	policy	that	wetlands	can	

be	created/restored/enhanced	to	be	functionally	equivalent	to	natural	wetlands,	the	

loss	of	biogeochemical	functions	(e.g.,	carbon	sequestration,	nitrogen	processing)	

are	not	being	mitigated.		The	authors	go	on	to	say	that	this	“study	suggests	that	

subversion	of	natural	wetlands	into	restored	or	created	wetlands	could	have	large‐

scale	environmental	consequences	such	as	reduced	capacity	for	nitrate	removal	and	

C	sequestration.”		While	mitigation	wetlands	may	look	structurally	like	natural	sites,	

there	is	scant	evidence	that	they	function	as	such.	

	

The	trading	of	natural	for	mitigation	wetlands	has	been	called	a	‘losing	game’	

(Roberts	1993)	because	when	a	natural	wetland	is	destroyed,	its	functions,	or	

ecosystem	services	are	also	destroyed	and	mitigation	wetlands	are	not	making	up	

for	those	losses	(NRC	2001,	Hossler	et	al.	2011).		Wetland	ecosystem	processes	lead	

to	the	flow	of	services	such	as	water	purification,	removal	of	sediment,	nutrients	and	

metals	from	water	that	flows	through	them,	water	storage	and	flood	flow	regulation	

including	reduction	of	peak	flows	(including	in	nearby	residential	areas)	and	

maintenance	of	stream	base	flows,	the	cycling	of	carbon	and	nitrogen	leading	to	

carbon	sequestration	and	nitrogen	processing,	organic	matter	production	and	

export,	support	of	biodiversity,	and	provision	of	habitat	(including	spawning	

grounds)	for	fish,	birds,	mammals,	amphibians,	invertebrates,	etc.	(NRC	2001).		
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These	are	compelling	reasons	that	if	the	permit	is	approved,	the	mitigation	ratios	

should	be	considerably	higher	than	1:1.			
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SELECTED INVITED PRESENTATIONS & SEMINARS 
 
2010.  Is wetland restoration a losing game? A comparison of diversity and nutrient cycling in 

natural and created wetlands.  Invited seminar, School of Public and Environmental Affairs, 
Indiana University, Bloomington.  

 
2007. Assessing the ecological condition of wetlands at the watershed scale using a rapid assessment 

method: the Cuyahoga River Watershed as a case study.  Ninth annual Ecological Monitoring 
and Assessment Program, April 10 – 12. Washington, D.C. 

 
2007. Wetland assessment at the regional scale and the impact of urbanization.  Invited plenary 

speaker, Ohio Environmental Council Clean Water Conference, Feb. 2-3.   
 
2006. Verification and monitoring of wetland performance in water quality trading programs:  How 

can we be certain of result?  Meeting sponsored by U.S.EPA and the Environmental Law 
Institute, February 13-14, 2006.     

 
2006. An assessment of mitigation wetland performance. Meeting of Environmental Law Institute, 

Washington, D.C., May 22-23.   
 
2005. Linking measures of ecosystem integrity and biogeochemical cycles in natural and restored 

wetlands.  Invited seminar, Mississippi State University. University of Mississippi.  March 11.  
 
2004. Review and implementation of rapid assessment methods in the California State wetland 

monitoring program.  Invited presentation and workshop, March 16-17,  Sacramento, 
CA.  

 
2003. A biogeochemical analysis of wetland restoration projects.  Invited seminar, Biology 

Department, College of Wooster. September, 2003. 
 
2003.  Wetland biological assessment.  Invited workshop leader, Coer d’Alene, ID. National 

Water      Quality and Assessment Workshop. 
 
2000.  Using patterns in plant communities to indicate ecological integrity. Massachusetts 

Bays Program conference Using Biology to Signal Ecological Health. November 1-2, 
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2000.  Wetland restoration using landscape profiles.  Invited panelist U.S. EPA Workshop, The 

Design and Monitoring of Best Management Practices for Wetlands: Use of Landscape 
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1999.  Assessing wetland ecosystem condition: the link between diversity and ecosystem 
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1998.  Approaches for developing biological indicators for wetlands.  Association of State 

Wetland Managers, Plenary Address.  Washington D.C.    
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26.  
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