Appendices

A.  Non-native Plant List for Mesa Verde National Park and Yucca House National Monument

B.  Locations of Proposed Treatment Areas
Map A  Overall Weed Treatment Map

Map B  Morefield Campground Weed Treatments

Map C  Far View Weed Treatments

Map D  Chapin Mesa Weed Treatments

C.  Proposed IPM Techniques by Zone

D.  Control Method by Species

E.  Scoping Documents

F.  Invasive Species of Colorado

G.  Relative Aquifer Vulnerability Evaluation

H.  Pesticide Handling

I.  Regulations Common to Both Alternatives

J.  Seeding Zones and Prescriptions

Map E Seeding Zones
APPENDIX A.  Non-native Plant List for Mesa Verde and Yucca House 
	Scientific Name
	Common Name
	Acres Impacted
	Targeted Treatment Acres*
	2005 Acres

Treated 

	Acroptilon repens
	Russian knapweed
	5, 20
	5,10
	1 

	Agropyron cristatum
	crested wheatgrass
	<1,120
	
	

	Agrostis gigantea
	water bentgrass, redtop
	10
	
	

	Agrostis scabra
	rough bentgrass
	127
	
	

	Alyssum alyssoides
	pale alyssum, pale madwort
	1000
	20
	8

	Anagallis arvensis
	
	<1
	
	

	Andropogon hallii
	sand bluestem
	<1
	
	

	Arctium minus
	burdock
	2
	2
	<1

	Artemesia biennis
	biennial sagewort
	3
	
	

	Asparagus officinalis
	asparagus
	<1
	
	

	Astragalus cicer
	Cicer milkvetch
	1
	
	

	Bassia hyssopifolia
	fivehorn smotherweed
	1
	
	

	Bidens frondosa
	beggar's tick
	1
	
	

	Bromus inermis
	smooth brome
	1, 2000
	0, 5
	3

	Bromus japonicus
	Japanese brome
	<1, 5
	<1, 5
	0, 1

	Bromus tectorum
	cheatgrass
	8, 1500
	8, 50
	5, 30

	Camelina microcarpa
	false flax
	5
	
	

	Camelina rumelica
	big head false flax
	5
	2
	2

	Capsell bursa-pastoris
	shepherd's purse
	3
	
	

	Cardaria draba
	whitetop, hoary cress
	<1
	<1
	E

	Carduus nutans
	musk thistle
	4000
	4000
	4000

	Centaurea (Acosta) diffusa
	diffuse knapweed
	2
	2
	E

	Centaurea (Acosta) maculosa 
(biebersteinii)
	spotted knapweed
	1
	1
	E

	Ceratocephala testculata
	bur buttercup, burwort
	 2, 2500
	1, 10
	1, 8

	Chenopodium glaucom
	glaucous or oakleaf goosefoot
	1
	
	

	Chorispora tenella
	blue mustard
	100
	
	

	Cichorium intybus
	chicory
	1.5, 1
	0, 1
	<1

	Cirsium arvense
	Canada thistle
	<1,100 
	0, 100
	5

	Cirsium vulgare
	bull thistle
	<1, <1
	<1, <1
	0, E

	Conringia orinetalis
	hare's ear mustard
	10
	
	

	Convolvulus arvensis
	field bindweed
	<1, 3
	
	

	Conyza canadensis
	Canada horseweed
	7
	1
	

	Cylindroprum cyclindrica
	jointed goatgrass
	<1
	<1
	E

	Cynoglossum officinale
	houndstongue
	50
	50
	E

	Dactylus glomerata
	orchard grass
	<1, 5
	
	

	Daucus carota
	Queen Anne's lace
	1
	
	

	Descurainia sophia
	flixweed tansymustard
	50
	5
	3

	Echinochloa crus-gallii
	barnyard grass
	1
	
	

	Elaeagnus angustifolia
	Russian olive
	1
	1
	

	Elymus canadensis
	Canada wildrye
	1
	
	

	Elymus lanceolatus ssp. lanceolatus
	streambank wheatgrass
	10
	
	

	Erodium cicutarium
	stork's bill, filaree
	3, 100
	3, 20
	1, 0.5

	Euphorbia esula
	leafy spurge
	1
	1
	E

	Euphorbia parryi
	Parry's spurge
	1
	
	

	Helianthus ciliaris
	Texas blueweed
	8
	3
	

	Juniperus communis
	common juniper
	1
	
	

	Kochia scoparia 
	kochia, Mexican fireweed
	50
	50
	

	Lactuca serriola
	prickly lettuce
	<1, 500
	<1, 100
	<1, 1  

	Lappula occidentalis
	flat-spine sheepburr/stickseed
	500
	
	

	Leucanthimum vulgare
	ox-eye daisy
	<1
	<1
	E

	Lepidium latifolium
	perennial pepperweed
	<1
	<1
	E

	Lepidium perfoliatum
	clasping pepperweed/peppergrass
	1
	
	

	Linaria dalmatica
	dalmatian toadflax
	<1
	<1
	E

	Lolium arundinaceum
	tall fescue
	10
	
	

	Lolium perenne ssp. multiflorum
	Italian ryegrass
	1
	
	

	Malva neglecta
	cheeseweed
	<1, <1
	<1
	0.01

	Marrubium vulgare
	horehound     
	<1,  5
	5
	E

	Medicago lupulina
	black medic
	5
	
	

	Medicago sativa
	alfalfa
	5
	
	

	Melilotus alba
	white sweetclover
	25
	
	

	Melilotus officinalis
	yellow sweetclover
	<1, 300
	<1, 1
	<1, 1

	Mentha piperita
	peppermint
	1
	
	

	Nepeta cataria
	catnip
	1
	
	

	Opuntia imbricata
	tree cholla
	1
	
	

	Penstemon palmerii
	Palmer's penstemon
	1
	
	

	Phalaris arundinacea
	reed canarygrass
	3
	3
	0

	Plantago lanceolata
	narrowleaf or buckhorn plantain
	60
	
	

	Plantago major
	common or broadleaf plantain
	60
	
	

	Poa pratensis
	Kentucky bluegrass
	<1, 200
	
	

	Polygonum aviculare
	prostrate knotweed
	8
	4
	2

	Polygonum convolvulus
	climbing knotweed
	1
	
	

	Polypogon monspeliensis
	rabbitfoot grass
	<1, 10
	0, 5
	0, 2  

	Prunus armeniaca
	apricot
	1
	
	

	Prunus persica
	peach
	1
	
	

	Puccinella distans
	European alkaligrass
	10
	
	

	Rumex crispus
	curly dock
	5
	2
	<1

	Salsola sp.
	Russian thistle
	50
	5
	

	Salvia aethiopis
	Mediterranean sage (monitor)
	0
	0
	E

	Saponaria officinalis
	soapwort, bouncing bet
	1
	
	

	Schizachyrium scoparium
	little bluestem
	1
	
	

	Sisymbrium altissimum
	tall tumble mustard
	2, 800
	2, 10
	1, 100

	Sisymbrium loeselii
	small tumble mustard
	1
	0
	

	Sonchus asper
	spiny sowthistle
	1
	1
	

	Tamarix sp.
	tamarisk, salt cedar
	1
	1
	E

	Taraxacum officinale
	dandelion
	<1, 300
	0, 10
	

	Thinopyrum intermedium
	intermediate wheatgrass
	500
	
	

	Trifolium fragiferum
	strawberry clover
	1
	
	

	Trifolium pratense
	red clover
	1
	
	

	Trifolium repens
	Dutch clover, white clover
	50
	
	

	Triticum aestivum
	bearded wheat
	1
	
	

	Ulmus pumila
	Siberian elm
	<1
	<1
	E

	Urtica dioica
	stinging nettle
	1
	
	

	Verbascum thapsus
	common mullein
	10
	10
	3

	Vinca minor
	periwinkle
	<1
	<1
	

	Zea mays
	corn
	<1
	<1
	


Treatment includes biocontrol, mechanical and chemical control, revegetation efforts, and cattle exclusion fencing.
KEY:

Black  -  species found only in MVNP


Blue   -  species found in both MVNP and YHNM


Red    -  species found only in YHNM

APPENDIX B.  MAPS OF PROPOSED TREATMENT AREAS

MESA VERDE

Musk thistle treatment areas

Treatment areas will be increased or decreased depending on the success of the treatments which is subject to environmental conditions.

Chapin Mesa Museum Loop (MAP A)


Research Loop and vicinity (MAP D)


Far View Ruins (MAP A)


Park Housing Loops


Maintenance bone yard


Sun Temple (MAP A)


Park trails and visitor use areas


Federal Highway road cut rehabilitation areas 


Morefield Campground (MAP B)

Other Target Weed Locations


Entrance:  diffuse knapweed, whitetop (MAP A)

Far View:  Russian knapweed, dalmation toadflax, perennial pepperweed, houndstongue, bull thistle, Canada thistle (MAP C)

Morefield Canyon:  houndstongue, perennial pepperweed, Mediterranean sage, bull thistle, spotted knapweed, whitetop (MAP A and B)

Prater Canyon:  leafy spurge (MAP A)

Chapin Mesa:  Russian knapweed, perennial pepperweed, leafy spurge, bull thistle, jointed goatgrass, horehound (MAP D)


Spruce Canyon:  burdock (MAP A)

Various Canyons:  tamarisk, Russian olive, Siberian elm, Canada thistle 

Appendix C.   Proposed IPM techniques by Zone AND priority

*Preventative and Restoration techniques are applicable for all species.

Table 1. HIGH PRIORITY SPECIES

	
	Wilderness 
	Historic Zone
	Developed Zone
	Yucca House NM

	Whitetop (Cardaria draba)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acres
	No known infestation
	<1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	Musk thistle (Carduus nutans)
	
	
	
	

	Extent of Population
	40 acres
	4000 acres
	40 acres
	<1 acre

	Recommended Action
	Suppress
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical

-Biological

-Cultural
	-Mechanical

-Chemical

-Biological

-Cultural
	-Mechanical

-Chemical

-Biological

-Cultural
	-Mechanical

-Chemical

-Biological

-Cultural

	Diffuse knapweed (Centaurea  diffusa)
	
	
	
	

	Extent of Population
	No known infestation
	2 acres
	No known infestation
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Spotted knapweed (Centaurea maculosa)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Russian knapweed (Centaurea repens)
	
	
	
	

	Extent of Population
	5 acres
	15 acres
	No known infestation
	5 acres

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	Canada thistle (Cirsium arvense)
	
	
	
	

	Extent of Population
	1 acre
	100 acres
	1 acre
	<1 acres

	Recommended Action
	Contain
	Suppress
	Eradicate
	Eradicate

	Recommended Control
	-Biocontrol

-Chemical
	-Biocontrol

-Chemical
	-Biocontrol

-Chemical
	-Biocontrol

-Chemical

	Bull thistle (Cirsium vulgare)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acres
	<1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Jointed goatgrass (Cylindroprum cyclindrica)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Houndstongue (Cynoglossum officinale)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	5 acres
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Leafy spurge (Euphorbia esula)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	No known infestation
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	Ox-eye daisy (Leucanthimum vulgare)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Perennial pepperweed (Lepidium latifolium) 
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	Dalmatian toadflax (Linaria dalmatica)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	Mediterranean sage (Salvia aethiopis)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre 
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Chemical

-Mechanical
	-Chemical

-Mechanical
	-Chemical

-Mechanical
	-Chemical

-Mechanical


Table 2.  MEDIUM PRIORITY SPECIES

	
	Wilderness 
	Historic Zone
	Developed Zone
	Yucca House NM

	Burdock (Arctium minus)
	
	
	
	

	Extent of Population
	No known infestation
	1 acre
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Smooth brome (Bromus inermis)
	
	
	
	

	Extent of Population
	10 acres
	2000 acres
	1 acre
	8 acres

	Recommended Action
	Contain
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Chemical

-Cultural
	-Chemical

-Cultural
	-Chemical

-Cultural
	-Chemical

-Cultural

	Tamarisk (Tamarix sp.)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	No known infestation
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Siberian elm (Ulmus pumila)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	<1 acre
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Common mullein (Verbascum thapsus)
	
	
	
	

	Extent of Population
	No known infestation
	50 acre
	1 acre
	No known infestation

	Recommended Action
	Suppress
	Suppress
	Suppress
	Eradicate

	Recommended Control
	-Mechanical

-Chemical

-Biological
	-Mechanical

-Chemical

-Biological
	-Mechanical

-Chemical

-Biological
	-Mechanical

-Chemical

-Biological

	Horehound (Marrubium vulgare)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	<1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Russian olive (Elaeagnus angustifolia)
	
	
	
	

	Extent of Population
	No known infestation
	<1 acre
	No known infestation
	No known infestation

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Cheatgrass (Bromus tectorum)
	
	
	
	

	Extent of Population
	75 acres
	1500 acres
	1 acre
	8 acres

	Recommended Action
	Suppress
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural


Table 3.  LOW PRIORITY SPECIES

	
	Wilderness 
	Historic Zone
	Developed Zone
	Yucca House NM

	Cheeseweed (Malva neglecta)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	<1 acre
	<1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Yellow sweetclover (Melilotus officinalis)
	
	
	
	

	Extent of Population
	5 acres
	300 acre
	1 acre
	<1 acre

	Recommended Action
	Contain
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Reed canarygrass (Phalaris arundinacea)
	
	
	
	

	Extent of Population
	No known infestation
	No known infestation
	No known infestation
	1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Curly dock (Rumex crispus)
	
	
	
	

	Extent of Population
	No known infestation
	4 acre
	1 acre
	No known infestation

	Recommended Action
	Contain
	Suppress
	Suppress
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Tumble mustard (Sisymbrium altissimum)
	
	
	
	

	Extent of Population
	30 acres
	800 acre
	<1 acre
	2 acres

	Recommended Action
	Contain
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Field bindweed (Convolulus arvensis)
	No known infestation
	No known infestation
	<1 acre
	< 1 acre

	
	Suppress
	Suppress
	Suppress
	Suppress

	
	-Chemical
	-Chemical
	-Chemical
	-Chemical

	
	-Biological
	  -Biological
	  -Biological
	  -Biological

	Pale alyssum (Alyssum alyssoides)
	
	
	
	

	Extent of Population
	10 acres
	1000 acres
	1 acre
	No known infestation

	Recommended Action
	Contain
	Suppress
	Suppress
	Eradicate

	Recommended Control
	-Chemical

-Cultural
	-Chemical

-Cultural
	-Chemical

-Cultural
	-Chemical

-Cultural

	Japanese brome (Bromus japonicus)
	
	
	
	

	Extent of Population
	No known infestation
	5 acres
	<1 acre
	1 acre

	Recommended Action
	Eradicate
	Eradicate
	Eradicate
	Eradicate

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Bur buttercup (Ceratocephala testculata)
	
	
	
	

	Extent of Population
	2 acres
	2500 acres
	2 acres
	2 acres

	Recommended Action
	Suppress
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural

	Tansy mustard (Descurainia sophia)
	
	
	
	

	Extent of Population
	5 acres
	50 acres
	1 acre
	No known infestation

	Recommended Action
	Contain
	Suppress
	Suppress
	Eradicate

	Recommended Control
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural

	Stork’s bill (Erodium cicutarium)
	
	
	
	

	Extent of Population
	5 acres
	100 acre
	1 acre
	3 acres

	Recommended Action
	Suppress
	Suppress
	Suppress
	Suppress

	Recommended Control
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural

	Chicory (Cichorium intybus)
	
	
	
	

	Extent of Population
	<1 acre
	1 acre
	No known infestation
	1 acre

	Recommended Action
	Contain
	Contain
	Contain
	Contain

	Recommended Control
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical
	-Mechanical

-Chemical

	Russian thistle (Salsola sp.)
	
	
	
	

	Extent of Population
	No known infestation
	50 acre
	1 acre
	No known infestation

	Recommended Action
	Suppress
	Suppress
	Suppress
	Eradicate

	Recommended Control
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical

-Cultural
	-Mechanical

-Chemical
	-Mechanical

-Chemical


APPENDIX D.  CONTROL METHODS BY PLANT SPECIES

Smooth brome (Bromus inermis)

Controls:
Rodeo 1.25 oz/gallon 



Journey



When: 

Active growth; spray in fall while still green and retreat in spring.

Remarks:
Populations can be treated as time allows in strategic locations.

Burdock (Arcticum minus and A. lappa) 

Controls: 
Transline 0.5 oz/gallon



Escort 0.01 oz/gallon



Mechanical removal of plant and root is very effective

When: 

During active growth.

Remarks: 
Annual plant; not extremely invasive; low priority.

Dalmatian toadflax (Linaria genistifolia ssp. dalmatica)

Controls: 
Tordon 

Vinex; cover at least 6” of stem, around entire perimeter; cut flowering tops.

When: 

Active growing season, Spring or Fall.

Remarks:
Toadflax is a perennial weed Eddy Lewis has been contracted to spray Tordon in previous years. 2005 location was treated with Vine-X. Bag seeds.

Jointed goatgrass (Cylindroprum cylindrica)

Controls:
Mechanical



Rodeo 1 oz/gallon

When: 

Apply chemical during active growth, before seed set.

Remarks:
Winter annual; flowering and seed production occur from May to July.

Houndstongue (Cynoglossum officinale)

Controls:
Cornbelt 4 lb. Amine 2.6 oz (2-4,D)/gallon (Eddy Lewis)

Curtail 3 oz/gallon (E. Lewis)

Mechanical removal of plant and root is very effective

When: 
Active growth, end of May to mid June.  In mid-May, rosettes are too small to be seen.  Plants start producing seed in mid June but spraying stops seed development.

Remarks:  
Control of this biennial weed is a high priority. Seed clings to clothing and shoes.  It is extremely important to make sure all seeds are removed from clothes and disposed of properly (bagged). When mechanically removing plants try to get as much of the (large) root as possible.

Leafy spurge (Euphorbia uralensis and E. esula)
Controls:

Plateau; 0.4 oz/gallon (8-12oz/acre in fall, then 4oz/acre in spring when flowering.



Tordon; 2 QT/acre

When: 

First week of July spurge becomes visible and blooms.  Plants need to be periodically checked throughout the summer and fall after spraying.

Remarks:  
Leafy spurge is an extremely invasive perennial weed, found only one other place in the county, and should be watched very closely.  Seeds when mature spring out as far as 15 feet from the parent plant. Bag seeds. 
Diffuse knapweed (Centaurea diffusa)  

Controls:
Transline 0.5 oz/gallon



Milestone 5-7 oz/acre


Curtail 1-1.5 oz/gallon


Mechanical

When: 

During active growth, before seed set.

Remarks:
Difficult to control as plants small enough to spray are difficult to see.  Biennial (not perennial) so mechanical control may be effective. Bag seeds.

Russian knapweed (Centaurea repens)

Controls:
Milestone 4-6 oz/acre (1/4 oz/gallon

Curtail 1-2 oz/gallon

When: 
Apply from full bloom up to killing frost.  Lowest rates work best when applied following a killing frost.  Avoid spraying in August when plants are dormant from the heat.

Remarks:
Perennial Russian knapweed with extensive rhizomes is very difficult to kill. Populations require follow up spraying for many years.  Sites were visited several times starting in July. Vegetative parts of the plants were dead in September but often roots were still alive. Bag seeds.
Spotted knapweed (Centaurea maculosa)
Controls:
Transline 0.5 oz/gallon

Milestone 5-7 oz/acre



Curtail 1-1.5 oz/gallon

When: 

Apply after rosettes have emerged but before flower stem elongation.

Remarks:
This biennial plant is difficult to find until its bright purple flowers bloom. Bag seeds.

Mediterranean sage (Salvia aethiopsis)
Controls:
Mechanical removal with shovel

When: 

Anytime

Remarks:
Biennial.

Common mullein (Verbascum thapsus)
Controls:
Biocontrol


Mechanical Removal

Habitat 1- 1.3 oz. /gallon

When: 

Anytime

Remarks:
Biennial mullein is somewhat invasive and large stands of it can be found in the campground and along the main road.  Sprays are not effective due to the hairy leaves.  Mechanical removal has been very effective but is time consuming and labor intensive.  Monitor plants for the establishment of biocontrols.

Oxeye daisy (Chrysanthemum leucanthemum)
Controls:
Transline 0.6 oz/gallon

Milestone 4-6 oz/acre

When: 

Actively growing plants.

Remarks:
Perennial plant.

Perennial pepperweed (Lepidium latifolium)
Controls:
Telar 0.09 oz/gallon

Escort 0.06 oz/gallon (in wetlands)

Habitat 1- 1.3 oz/gallon

When: 
First week of June to first week of July during active growth, bud to early bloom.   Label says to spray before bloom but the plant is generally not seen until after bloom.  Early bloom is best.  Telar/Escort halt seed development. When using Habitat, cut the flowering growth and spray the stems. Watch for resprouts and respray as the plant regenerates.

Remarks:
Due to the large rhizomes, mechanical removal is not effective. Bag seeds. 

Russian thistle (Salsola iberica) 
Controls:
Rodeo 1.25 oz/gallon (excellent control)



Curtail 0.5 oz/gallon (good control)



Burning, Mechanical

When: 

Active growth

Remarks:
Previously untreated in Mesa Verde.  However, plants can be treated as time allows in strategic locations.

Tamarisk (Tamarix sp.)

Controls:
Mechanical cutting

Pathfinder II (no dilution)

Garlon, 2 quarts/gallon JB oil

Vine-X:  apply to at least 6” of stem around entire perimeter if possible

Habitat

When: 

Anytime

Remarks:
When treating tamarisk, all stems must be cut (if using Vine-X leave at least 6” to apply chemical).  Tamarisk in Rock Canyon at the spring has not been chemically treated due to a sensitive toad population. Cut stems to stop seed production. 

Siberian elm/Chinese elm (Ulmus pumila)
Controls:
Mechanical cutting

Pathfinder II (no dilution)

Garlon, 2 quarts/gallon JB oil

Vine-X:  apply to at least 6” of stem around entire perimeter if possible 

When: 

Anytime

Remarks:
Fast spreading along roadsides but non invasive in undisturbed areas.  

Russian Olive (Elaeagnus angustifolia)
Controls:
Mechanical cutting

Pathfinder II (no dilution)

Garlon, 2 quarts/gallon JB oil 

Vine-X:  apply to at least 6” of stem around entire perimeter if possible

When: 

Anytime

Remarks:
Do NOT confuse with Smith buckthorn in Mancos Canyon.  Russian olive has 



alternate branches and leaves while buckthorn is opposite.  

Canada thistle (Cirsium arvense)
Control:
Transline 0.5 oz/gal

Milestone 5-7/acre

Telar/Escort 0.06 oz/gal

Curtail 0.5 oz/gal 

Biocontrols

When: 

Active growing rosettes to early bloom.

Remarks:
Mechanical removal is not effective for this rhizomotous perennial.

Musk thistle (Carduus nutans)
Control:
Transline 0.25-0.3 oz/gal

Milestone 3-5 oz/acre

Biocontrols

Mechanical removal

When: 
Mid-May (after last frost) to mid-July.  Begin mechanical control in July.  Spray rosettes in fall.

Remarks:
Transline is effective at 0.5 ounce per gallon in the spring and early summer.  As plants stop responding to the lower dosage later in the summer, increase the concentration. 

Bull thistle (Cirsium vulgare)
Control:
Transline 0.5 oz. /gal

Milestone 3-5 oz/acre

Mechanical removal

When: 
Mid-May (after last frost) to mid-July.  Begin mechanical control in July.  Spray fall rosettes.

Remarks:
Bull thistle, a biennial plant, is the least common exotic thistle in Mesa Verde. Bag seeds.

Whitetop/hoary cress (Cardaria draba)
Control:
Telar 0.06 oz. /gal


RoundUp or Rodeo 1 oz/gallon

When: 
 
Last week of May to mid-June. Bud to early bloom.

Remarks:
This plant has rhizomes and needs to be chemically treated. Bag seeds.

Cheatgrass, yellow alyssum, stork’s bill, tumble mustard

Control:
Plateau 4 – 8 oz/acre

When: 

In the fall before germination of cheatgrass begins (if possible).

Remarks:
Plateau can be used as a pre-emergent in the soil to stop the germination of weedy annuals.  The concentration of chemical applied depends on the amount of thatch present. 
Horehound (Marrubium vulgare)
Control:
Mechanical removal



Research other chemicals if needed.


RoundUp or Rodeo 1 oz/gallon

When: 
 
Active growth.

Remarks:
This plant has rhizomes and needs to be chemically treated. Bag seeds.

Chichory (Cichorium intybus)
Control:
Mechanical removal



Research other chemicals if needed.


RoundUp or Rodeo 1 oz/gallon

When: 
 
Active growth 

Remarks:
This plant has rhizomes and needs to be chemically treated. Bag seeds.

Reed canarygrass (Phalaris arundinacea)
Control:
Mechanical removal



Research other chemicals if needed.


RoundUp or Rodeo 1 oz/gallon

When: 
 
Active growth 

Remarks:
This plant has rhizomes and needs to be chemically treated. Bag seeds.

APPENDIX E.  SCOPING DOCUMENTS
Neil Cloud, NAGPRA Coordinator

Ysleta del Sur Pueblo

Mark Tucker, Rangeland Management Program Leader, San Juan National Forest Field Office
Kelly Fuhrmann, Zion National Park
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1 bave reviewed your Consultation Request umder Section 106 of the Nationsl Historic Preservation
the foliowing response as indicated by the box that is checked aad my initials.

0O NOINTEREST ____ (Imitisls of duly authorized Tribal official)
¥ have determined that there je not 2 likelihood of eligible propesties of religious and colural
significant 1 the Southern Ute Indian Tribe in the proposed construction area.

0 - REQUEST ADDITIONAL INFORMATION ( Initials of duly authorized Tribal official)
I require the following additional information in order to provide a finding of effect for this

Proposed undertaking:

W NOEFFECT g (Initials of duly authorized Tribal official)
Ehave determined that there are no properties of religious and cultoral significance o the
Southern Ute Indian Tribe that are Ested on the National Register within the ares of potential
or that the proposed project will have 5o effect on any such propesties that may be present.

1 NO ADVERSE EFFECT (initinl of duly authorized Tribal official)
Thave identified properties of cultoral and religious significance within the area of effiect that I
believe are eligible for Esting in the National Register, for which that would be 2o adverse effect
25 a result of the proposed construction project.

O ADVERSE EFFECT (Initial of duly muthorized Tribal official) -
Ihave identified properties of caltursl sed religious significance within the area of potenisl
Eiffiect that are cligible for Esting in the National Register. I believe the proposed soastruction
Project would cause and adverse effect on these properties.
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March 1, 2006

Mr. Larry T. Wiese, Superintendent
U.S. Department of the Interior
National Park Service

Mesa Verde National Park
Colorado 81330

Dear Mr. Weise:

This is in response to your correspondence of February 15, 2006, in regards to
providing us the opportunity to comment on the proposed development of an Invasive
Plant Management Plan for Mesa Verde National Park and Yucca House National
Monument.

While we believe that this project will not adversely affect traditional, religious or
culturally significant sites to our Pueblo and have no opposition to it, we would like to
request consultation should any discovery made during this management project be
determined to fall under NAGPRA guidelines.

Thank you for allowing us the opportunity to comment on this project.

Sincerely,

gl

Arturo Senclair
Tribal Governor

AS:svg
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P.O. BOX 194
LAGUNA. NEW MEXICO 87028

Yvonne Marlin

Vegetation Programm Manager
NPS - Mesa Verde National Park
Mesa Verde National Park, CO 81330

Dear Ms. Marlin:
RE: N50 (MEVE)

The Pueblo of Laguna appreciates your consideration of possible interest your
project may have on traditional religious or cultural properties.

At this time Laguna Pueblo has detenmined that the proposed undertaking WILL
NOT have an affect at this time, but in the event that any new archaeological sites
are discovered and any items are recovered, we would like to be notified to review
items.

Sincerely,

A"A(;r{ g}{’-—-

Roland E. Johnsou, Governor
Pueblo of Laguna
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<mtucker@fs.fed.us> _cc X
04/10/2006 07:50 AM Subject: Invasives Plan
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Hi Yvonne........ I missed the 3/31 comment date for the plan you folks are

working on. 1I'd appreciate seeing a copy of the draft EA. We will be in
the process of reviewing our 3-year invasives action plan this coming
winter, so there ought to be some coordination with public lands adjacent
to the Park. My address:

Durango Public Lands Center
15 Burnett Court
Durango, CO 81301

1'd also appreciate it if you would send a copy to:

Roger Baker

Bureau Of Land Management
P.O. Box 210

Dolores, CO 81323

Mark Tucker

Rangeland Management Program Leader
San Juan National Forest/Field Office
Durango, Colorado

Office: 970.385.1369

FAX: 970.385.1243

Internet: mtucker@fs.fed.us
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MEMORANDUM

March 16, 2006

To: Yvonne Marlin, Vegetation Program Manager, Mesa Verde National Park
From: Kelly Fuhrmann, Fire Ecologist, Zion National Park
Subject: Proposed Invasive Plant Management Plan Comments

I'am sending this memorandum in response to a letter dated February 15, 2006 requesting
comments on the proposed Invasive Plant Management Plan. Having read the briefing statement,
I'have a few comments that may be considered during the planning effort.

A broad landscape scale assessment of the exotic plant problem at MEVE should be undertaken
to locate and map the boundaries of exotic plant infestations, by species, within the park. This
will provide a baseline of information and geographic reference shape files in a GIS which can
be used for planning and monitoring efforts, tracking progress of, and presenting project
accomplishments.

A broad landscape scale treatment approach to managing exotic plant infestation should be
implemented to address the “big picture” exotics issue and assess treatment options by species or
location. An ecosystem-based treatment plan should be identified and implemented. This broad
approach to treatment to control infestations and prevent species cover transitions or vegetation
community changes that would alter native vegetation communities. Once a type change has
occurred it is very difficult and expensive to attempt to return a plant community to its natural
course of development.

The Exotic Plant Management Team (EPMT) should be identified as a resource for exotic plant
control in the plan and implemented into the planning process. The inventory and monitoring
group MEVE is assigned to can provide assistance with the planning and field work associated
with the exotic plant management plan recommendations.

Overall, the goals and proposed actions are appropriate for the plan. Given adequate sustainable
funding, Alternative 2, the preferred alternative, with an adaptive management approach, would
be most effective in treating infestations and achieving the long term goals of the plan.
Incorporating NPS regional office contacts and resources, and networking with adjacent private
land owners and land management agencies will promote success of the plan.

EXPERIENCE YOUR AMERICA
The National Park Service cares for special places saved by the American people so that all may experience our heritage.




Appendix F.  Invasive Exotic Plants of Colorado 

*State Designations of noxious weeds ranked by priority levels

A – highest priority (rare noxious weeds that are subject to eradication wherever detected statewide in order to protect neighboring lands and the state as a whole.

B – moderate priority (well-established noxious weeds that are subject to eradication, containment, or suppression in portions of the state designated by the commissioner in order to stop the continued spread of these species.

C – lowest priority (widespread and well-established noxious weeds for which control is recommended but not required by the state, although local governing bodies may require management.

N – State listed as a noxious weed

	INVASIVE EXOTIC SPECIES pRESENT AT mvnp/yhnm 

	PRESENT IN THE PARK
	PRIORITY

FOR

CONTROL
	STATE

LISTED

*

	Absinth wormwood (Artemisia absinthium)
	
	
	      ■  B

	African rue (Peganum harmala)
	
	
	     ■  A

	Black henbane (Hyoscyamus niger)
	
	
	     ■  B

	Black knapweed (Centaurea nigra)
	
	
	      ■  N

	Black nightshade (Solanum nigrum)
	
	
	      ■  N

	Blue mustard (Chorispora tenella)
	■
	
	      ■  N

	Bouncingbet/soapwort (Saponaria officinalis)
	■
	
	      ■  B

	Bull thistle (Cirsium vulgare)
	■
	H
	      ■  B

	Camelthorn (Alhagi pseudalhagi)
	
	
	      ■  A

	Canada thistle (Cirsium arvense)
	■
	H
	      ■  B

	Cheatgrass/Downy brome (Bromus tectorum)
	■
	M
	      ■  C

	Chicory (Cichorium intybus)
	■
	L
	      ■  C

	Chinese clematis (Clematis orientalis)
	
	
	     ■  B

	Common burdock (Arctium minus)
	■
	M
	      ■  C

	Common crupina (Crupina vulgaris)
	
	
	     ■  A

	Common groundsel (Senecio vulgaris)
	
	
	           ■  N

	Common mullien (Verbascum thapsus)
	■
	M
	      ■  C

	Common St. Johnswort (Hypericum perforatum)
	■
	
	      ■  C

	Common tansy (Tanacetum vulgare)
	
	
	      ■  B

	Common teasel (Dipsacus sylvestris)
	
	
	      ■  B

	Corn chamomile (Anthemis arvensis)
	
	
	      ■  B

	Cutleaf teasel (Dipsacus fullonum)
	
	
	     ■  B

	Cypress spurge (Euphorbia cyparissias)
	
	
	     ■  A

	Dalmatian toadflax (Linaria dalmatica)
	■
	H
	     ■  B

	Dalmatian toadflax (Linaria genistifolia)
	
	
	           ■  B

	Dame’s rocket (Hesperis matronalis)
	
	
	     ■  B

	Diffuse knapweed (Centaurea diffusa)
	■
	H
	     ■  B

	Dyers woad (Isatis tinctoria)
	
	
	     ■  A

	Eurasian watermilfoil (Myriophyllum spicatum
	
	
	           ■  B

	Field bindweed (Convolulus arvensis)
	■
	L
	      ■  C

	Flixweed tansymustard (Descurainia sophia)
	■
	
	      ■  N

	Giant salvinia (Salvinia molesta)
	
	
	           ■  A

	Green foxtail (Setaria viridis)
	
	
	      ■  N

	Hairy nightshade (Solanum sarrachoides)
	
	
	      ■  N

	Halogeton (Halogeton glomeratus)
	
	
	      ■  C

	Hoary cress/Whitetop (Cardaria draba)
	■
	H
	     ■  B

	Houndstongue (Cynoglossum officianale)
	■
	H
	     ■  B

	Johnsongrass (Sorghum halepense)
	
	
	     ■  C

	Jointed goatgrass (Aegilops cylindrica)
	
	
	     ■  C

	Kochia/Mexican Fireweed (Kochia scoparia)
	■
	
	     ■  N

	Leafy spurge (Euphorbia esula)
	■
	H
	     ■  B

	Longspine sandbur (Cenchrus longispinus)
	
	
	      ■  N

	Mayweed chamomile (Anthemis cotula)
	
	
	           ■  B

	Meadow knapweed (Centaurea pratensis)
	
	
	           ■  A

	Mediterranean sage (Salvia aethiopis)
	■
	H
	      ■  A

	Medusahead (Taeniatherum caput-medusae)
	
	
	      ■  A

	Moth mullein (Verbascum blattaria)
	
	
	           ■  B

	Musk thistle (Carduus nutans)
	■
	H
	     ■  B

	Myrtle spurge (Euphorbia mysinites)
	
	
	     ■  A

	Orange hawkweed (Hieracium aurantiacum)
	
	
	     ■  A

	Oxeye daisy (Chrysanthemum leucanthemum)
	■
	H
	     ■  B

	Perennial pepperweed (Lepidium latifolium)
	■
	H
	     ■  B

	Perennial sowthistle (Sonchus arvensis)
	
	
	     ■  C

	Plumeless thistle (Carduus acanthoides)
	
	
	     ■  B

	Poison hemlock (Conium maculatum)
	
	
	     ■  C

	Puncturevine (Tribulus terrestris)
	
	
	     ■  C

	Purple loosestrife (Lythrum salicaria)
	
	
	     ■  A

	Quackgrass (Agropyron repens)
	
	
	     ■  B

	Redstem filaree (Erodium cicutarium)
	■
	L
	     ■  B

	Rush skeletonweed (Chondrilla juncea)
	
	
	     ■  A

	Russian knapweed (Centaurea repens)
	■
	H
	     ■  B

	Russian olive (Elaeagnus angustifolia)
	■
	M
	     ■  B

	Russian thistle (Salsola collina)
	■
	L
	      ■  N

	Russian thistle (Salsola iberica)
	■
	L
	      ■  N

	Saltcedar (Tamarix parviflora)
	
	
	      ■  N

	Saltcedar/Tamarisk (Tamarix ramosissima)
	■
	M
	     ■  B

	Scentless chamomile (Anthemis arvensis)
	
	
	     ■  B

	Scotch thistle (Onopordum acanthium)
	
	
	     ■  B

	Scotch thistle (Onopordum tauricum)
	
	
	     ■  B

	Sericea lespedeza (Lespedeza cuneata)
	
	
	           ■  A

	Spotted knapweed (Centaurea maculosa)
	■
	H
	      ■  B

	Spurred anoda (Anoda cristata)
	
	
	           ■  B

	Squarrose knapweed (Centaurea virgata)
	
	
	      ■  A

	Sulfur cinquefoil (Potentilla recta)
	
	
	      ■  B

	Tansy starthistle (Centaurea solstitialis)
	
	
	           ■  A

	Velvetleaf (Abutilon theophrasti)
	
	
	      ■  C

	Venice mallow (Hibiscus trionum)
	
	
	           ■  B

	Wild caraway (Carum carvi)
	
	
	      ■  B

	Wild mustard (Brassica kaber)
	
	
	      ■  N

	Wild proso millet (Panicum miliaceum)
	
	
	      ■  C

	Yellow foxtail (Setaria glauca)
	
	
	      ■  N

	Yellow nutsedge (Cyperus esculentus)
	
	
	     ■  B

	Yellow starthistle (Centaurea solstitialis)
	
	
	     ■  A

	Yellow toadflax (Linaria vulgaris)
	
	
	     ■  B


APPENDIX G.  Relative Aquifer Vulnerability Evaluation (RAVE)

Introduction

To help MVNP reduce the potential for contaminating groundwater with herbicides, an aquifer vulnerability scoring system – Relative Aquifer Vulnerability Evaluation (RAVE) – was adapted to the park.  This numeric scoring system will help MVNP evaluate herbicide selection for on-site groundwater contamination potential.  RAVE is designed only as a guidance system and does not replace the need for safe and judicious herbicide application required in all situations.

Wetlands, rivers, streams and lakes, and areas of the park where groundwater is within 20 feet of the surface are particularly vulnerable to herbicide contamination and thus require special consideration prior to making an application.  The use of the score card may indicate whether an alternative herbicide should be used within a given area, or if the area is not suited to herbicide applications.  If the area is not suitable for herbicide use, other control methods should be used such as mechanical, cultural, or biological control.

Several major factors in a particular area determine the relative vulnerability of groundwater to herbicide contamination.  Nine of these factors have been incorporated into the RAVE score card and are defined below.  A value for most of these factors can be determined by a simple on-site inspection.  Soil and water level information exists for the park in areas where an herbicide might be used.  Herbicide leaching potential is based on the persistence and mobility of an herbicide in the soil. A list of leaching and surface runoff potentials for herbicides planned for use in MVNP is given on the attached table.  

   Factor Definitions

Depth to Groundwater:
Distance in vertical feet below the soil surface to the water table.

Soil Texture:
Soils predominately gravelly, sandy, loamy, or clayey.

Percent Organic Matter:
The relative amount of decayed plant residue in the soil may be estimated by soil color; darker soil generally indicates higher organic matter (most of the soil in the park is less than 3 percent).

Topographic Position: 
Physical surroundings of the location where the herbicide application is to be made. 

•
Flood Plain = within a river, stream or lake valley such as Moraine Park, Hollowell Park, Horseshoe Park, Kawuneeche Valley (vegetation is composed of wetland species such as sedges and willow.

•
Alluvial Fan or Bench = lands immediately above a river or lake valley that may have some riparian vegetation such as willow or aspen (example would be the alluvial fan in Endo Valley, or aspen in Upper Beaver Meadows).

•
Upland Habitat = uplands above a floodplain or alluvial bench such as sagebrush, antelope bitterbrush, aspen and ponderosa pine savanna.

•
Transition zone = land not immediately affected by open water (for example lodgepole pine and spruce/fir near a wetland, stream or river.  Lodgepole and spruce/fir could be adjacent to a stream, river, lake, floodplain.

Distance to Surface Water:
Distance in feet from treatment boundary to the nearest flowing or stationary surface water.

Annual Precipitation: 
•
> 60” annual precipitation.

•
30-60” annual precipitation.

•
< 30” annual precipitation on the treatment site.

Herbicide Application Frequency:
Number of times the particular herbicide is applied during one growing season.

Herbicide Application Method:
Whether the herbicide is applied to the soil or to the plant.

Herbicide Leachability:
A relative ranking of the potential for a herbicide to move downward in soil and ultimately contaminate groundwater based upon the persistence and mobility of the herbicide.

Direction for Use of the RAVE Score Card

The RAVE score card can be completed in a matter of minutes.  On a separate sheet of paper write down the appropriate value for each of the nine factors listed on the score card.  Once all of the factors have been assigned a value, the values should be totaled.

Interpretation of RAVE Score

Higher numbers indicate high vulnerability of groundwater to contamination by the herbicide used in the evaluation.  RAVE scores greater than or equal to 65 indicate a potential for groundwater contamination.  MVNP will always be evaluating information to determine herbicides that maybe appropriate.  A RAVE score of 80 or greater indicate that herbicide applications should not be made at this location with the proposed product.  Scores between 45 and 65 indicate a moderate to low potential for groundwater contamination and scores less than 45 indicate a low potential for groundwater contamination by the herbicide being evaluated.  Even in such cases, careful use of herbicides and adherence to label instructions is imperative to protect groundwater.

Note:  Some products such as Telar are used in very small quantities.  In cases where less than ½ pound AI per acre is applied, it would be reasonable to reduce the final RAVE score by 2-5 points.

THE RAVE SCORE CARD (circle one of each category)

	Depth to Groundwater
	Annual Precipitation

	* 2-10 ft. 20
	>60”       5

	10-25 ft. 12
	30-60 “   2

	25-50 ft.   5
	<30”       0

	> 50 ft.     0
	

	
	

	Soil Texture
	Herbicide Application Frequency

	Gravelly  15
	>1/yr   5

	Sandy      15
	1/yr     2

	Loamy     10
	<1/yr   1

	
	

	Percent Soil Organic Mater
	Herbicide Application Method

	0-1%        5
	Applied to Soil        5

	**1-3%    3
	Applied to Foliage  2

	>3%         2
	

	
	

	Topographic Position
	***Herbicide Leaching Potential

	Flood Plain          15
	Large        20

	Alluvial Bench    10
	Medium    10

	Upland Habitat     5
	Small          5

	Transition Zone    2
	

	
	

	Distance to Surface Water
	Total all Rankings 

	0-100 ft.       5
	_______ = Rave Score

	100-500 ft.   3
	

	>500 ft.        2
	


* If water table is less than 2 feet deep applications should not be made or possibly done with a wick or wand applicator, but only for a herbicide that can be used with that method in wetland habitat.

** If unknown use this value

*** See attached Table (Herbicides and their Properties) for leaching potential for the pesticide in question.

Herbicides and their Properties

(for use with the Rave Scorecard)

	Common Name
	Trade Name
	Solubility in Water ppm
	Soil Sorption Index (Koc)
	Half Life in Soil (days)
	Surface Runoff (Loss) potential
	Leaching

	Chlorsul-furon
	Telar
	300 (pH 5)

28,000 (pH7)
	40 @ pH7 (avg.)


	40
	Small
	Large

	Clopyralid
	Transline
	1,000 (acid)

300,000 (salt)
	1.4
	71
	High
	Medium to High

	2,4-D Amine
	Cornbelt, Weedpro 4lb Amine
	890
	20
	10
	Small
	Medium

	Glyphosate
	Roundup & Rodeo
	12,000
	24,000
	3-141
	Small
	Small

	Imazapic
	Plateau
	2,200
	10-26
	Avg of 20, 31 to 410
	Small
	Medium

	Imazapyr
	Habitat
	11,272
	8.81
	2.7- pH 5 

1.9- distilled water 

1.3-  pH9 
	High
	Low

	Metsul-furon methyl
	Escort
	548 @ pH5

2,790@ pH7

213,000@ pH9
	35@ pH 7
	120-to 180 in silt loam
	Medium
	Large

	Picloram
	Tordon
	430
	Avg. 16
	Generally 90, but as high as 278
	Small
	Large

	Triclopyr
	Redeem, Garlon, Pathfinder, Vine-X, Remedy
	430
	780
	Avg of 30, ranging between 10 to 46 days
	Large
	Medium

	Quinclorac
	Paramount
	69
	13 to 54
	18 to 176
	Variable
	Medium

	Amino-pyralid
	Milestone
	
	
	34.5
	Medium
	Small


December 1992, The Users Guide for the Vegetation Management Risk Assessment for Herbicide Use in Forest Service, Regions 1, 2, 3, 4, and 10 and on Bonneville Power Administration Sites.

APPENDIX H.  PESTICIDE HANDLING

These pesticide handling guidelines are meant to complement and are in compliance with MVNP’s Hazard Communication Program (1997). 

Pesticide Purchase 

NPS 77 allows NPS personnel to purchase the amount of pesticide authorized for use during the year of approval. Larger amounts can be purchased only when the smallest amount available for purchase is larger than the amount necessary for the project. All chemicals used must be approved by the regional IPM coordinator through the Pesticide Use Proposal (PUPs) system. If an approved pesticide is unavailable, any substitutions with different active ingredients will require approval through the same pesticide use request and approval process. 

Pesticide Storage 

Pesticide storage facilities must be locked, fireproof, and ventilated; proper warning signs must be posted. Pesticides must be stored separately from all other substances, and the directions provided on the labeling must be followed. Any structure used for storage of pesticides should be posted, and copies of labels, material safety data sheets (MSDSs), and inventories should be kept in a locked container outside the storage facility. 

Pesticide Safety
· Read the pesticide label and follow all directions.  Consult the MSDS for additional safety protocol.

· No mixing near water resources such as springs, wells, streams, or rivers.

· Use care and supervision while mixing and filling spray units.

· Never allow the filler hose/nozzle to contact the chemical or spray tank.

· Transport pesticides in a secured containment tubs or boxes outside of any passenger area.

· Mix all pesticides according to label specifications. 

· To the extent possible, carry pre-mixed pesticides into the field to avoid unnecessary spills during mixing.

· Pesticides should never be stored in containers used for food preparation or other food service purposes. 

· Copies of the label and MSDSs should be at the site where pesticides are being applied.

· Unless the label specifies otherwise, applicators should wear protective goggles or face shields, rubber or neoprene gloves, an impervious cap with a brim and drip guard, long pants, a long-sleeved shirt, and rubber boots during mixing, loading, application, and cleanup. Depending on the formulation of the pesticide, the applicator should use a respirator approved for the type of pesticide being applied.

Inspection of Equipment and Repair

· Daily cleaning, inspection, and repair will be completed by each applier.  Each applier is responsible for his/her spray equipment and safety gear (this includes all equipment and supplies used daily).

· Do not use faulty or damaged equipment.  Repair or replace it immediately.  Tag or label any equipment that is not suitable for use.

· Maintain a supply of common repair parts for the backpack sprayers and boom sprayer.  Inform the supervisor if any repair parts or PPE items need to be purchased.

Disposal of Pesticides 

Only the amount of pesticide required for the treatment area should be mixed to limit the amount of excess pesticide generated during treatment. However, small remaining quantities of mixed pesticides and any rinsate from the container or spray equipment may be applied to the treatment area. If pesticides cannot be disposed of in this manner, they may be given to another agency or disposed of according to state laws and regulations. Donation of surplus chemicals should be documented and records kept for 3 years. 

Contracted Pest Management Services 

Some practices may require the services of an exotic plant management firm or pest control operator. Contract specifications should describe what is permitted and what is not permitted on the NPS property. Specification should include exotic plant identification, monitoring on a regular basis, and no pesticide application unless action thresholds have been met. 

Sample contract language may include the following points: 

1. Contractor to arrive at the job site with factory sealed containers. 

2. No surplus pesticide(s) will be disposed of on NPS owned or managed lands. 

3. If the applicator has arrived at the job site, but is unaware of these contract criteria and has not read them, no work will be permitted until all contractual language has been read and understood and contractual compliance is in order. 

Accidental Release Measures - Control, Contain, Clean Up

The faster the spill is contained, absorbed, and disposed of, the less chance there is that a spill will cause harm.  Clean up most spills immediately.  Even minor dribbles or spills should be cleaned up before the end of the workday to keep unprotected persons or animals from being exposed. The following material is from the 1991 U.S. EPA document Applying Pesticides Correctly: A Guide for Private and Commercial Applicators.

1.  Control the Spill
· Protect yourself – Put on appropriate PPE before contacting the spill or breathing its fumes.  If the herbicide was spilled on you or anyone else, wash it off immediately.

· Stop the source – If a small container is leaking, place it into a larger chemical-resistant container, such as a bag.  If a sprayer is overflowing, stop the flow and try to cap off the tank.

· Protect others - Keep people away from the spilled chemical and site.  Rope or flag off the area if necessary.  Do not allow anyone to smoke if you suspect the leaking material to be flammable.  

· Stay at the site - Do not leave unless someone is there to confine the spill and warn of potential hazard.

2.  Contain the Spill

· Confine the spill- as soon as the source of the leak is under control, move quickly to keep spill in as small an area as possible.  Do everything you can to keep it from spreading or getting worse.  For small spills, use containment rolls/snakes to surround the spill and keep it confined.  For larger spills, use a shovel or other tool to make a dike of soil, sod, or absorbent material.

· Protect water resources – keep the spill out of any body of water or any pathway that will lead to water.  If the spilled pesticide is flowing toward such an area, block or redirect it.

· Absorb liquids – liquid pesticide spills can be further constrained by covering the entire spill with absorbent materials, such as spill pillows, sand, sawdust, shredded newspaper, or absorbent pads.

· Cover dry material- prevent dry, dusty pesticide spills, such as dusts, powders, or granules, from becoming airborne by covering them with a sweeping compound or plastic covering or by very lightly misting the material with water.  Do not mist too much – water may release the pesticidal action or may cause the pesticide to form clumps and be unusable.
3.  Clean Up

· Clean up the spill- for spilled liquid pesticides, sweep up the absorbent material containing the pesticide and place it in a heavy-duty tub or bag.  Keep adding the absorbent material until the spilled liquid is soaked up and removed. Spills of dry pesticides should be swept up for reuse if possible.  Avoid contaminating the spilled materials with soil or other debris, so it can be used in the usual application equipment and will not clog the nozzles or hopper openings.  However, if the dry spill has become wet or full of debris, it must be swept up and placed in a heavy-duty plastic tub or bag for disposal.

· Decontaminate the spill site – once the spilled material is collected, decontaminate the spill site as well as possible.  Do not hose down the site with water, unless the spill is on a containment tray or pad. 

If the surface on which the spill has occurred is non-porous (e.g. sealed concrete), use water and a strong detergent to remove the residues of the spill.  Do not allow any of the wash solution to run off the site being cleaned.  Place fresh absorbent material over the wash solution until it is all soaked up.  Then sweep up the absorbent material and place it in a plastic tub or bag for disposal.

If the surface is porous (soil, unsealed wood), remove the contaminated surface and dispose.  Depending on the size of the spill and toxicity of the pesticide, however, sometimes the site can be successfully neutralized.

· Neutralize the spill site – the labeling of a few pesticides will instruct you to neutralize a spill of that pesticide.  Sometimes an authority, such as the chemical manufacturer or Chemtrec, will also instruct you to neutralize the spill site.

Neutralizing a spill often consists of mixing full-strength bleach with hydrated lime and working this mixture into the spill site with a course broom.  Fresh absorbent material is then spread over the spill site to soak up the neutralizing liquid.  This material is swept up and placed in a plastic tub or bag for disposal.  You may have to repeat this process several times to make sure the site is thoroughly neutralized.

Soil is sometimes neutralized by removing and disposing of the top 2-3 inches and then neutralizing the remaining soil.  You may be instructed to mix activated charcoal into the soil or to cover the spill site with 2 or more inches of lime and then fresh topsoil.

Sometimes you may be instructed to cover minor spills with activated charcoal.  The activated charcoal can adsorb or tie up enough pesticide to avoid adverse effects to plants and animals that contact the soil in the future.  

· Decontaminate equipment – clean any vehicles, equipment, and PPE that were contaminated by the spill or during the containment and cleanup process.  Use a strong mixture of chlorine bleach, dishwater detergent, and water to clean vehicles and equipment.  Dispose of PPE or wash it thoroughly according to manufacturers’ instructions.

· Decontaminate yourself – after clean up, wash yourself thoroughly with soap and water.  Wash any part of your skin that might have been exposed and always wash your face, neck, hands, and forearms.

Large Spill Assistance

Contact Chemtrec at 1-800-262-8200.  Chemtrec (Chemical Transportation Emergency Center) is a public service of the Chemical Manufacturing Association (located in Washington DC) and is normally contacted only for larger spills and more hazardous substances than are used under MVNP’s Invasive Plant Management Plan.  Chemtrec is staffed 24 hours a day by trained personnel who are able to advise how to manage chemical emergencies involving major spills, leaks, fire, or explosions.

APPENDIX I.  Regulations Common to All Alternatives

A number of federal, state, and local regulatory measures for management of invasive species and noxious weeds are applicable to both alternatives considered for this project. Regulatory measures include laws, executive orders, presidential proclamations, regulations and policies. 

Federal Regulatory Measures

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

FIFRA and the regulations established by the U.S. Environmental Protection Agency (USEPA) (FIFRA, Sections 116-117, 165, 170-172) act as primary guidance governing pesticide registration, pesticide usage, the training and certification of pesticide applicators, and the criminal and civil penalties associated with the misuse of pesticides.  FIFRA defines the term pesticide as:  (1) any substance or mixture of substances intended for preventing, destroying, repelling, or mitigating any pests, (2) any substance or mixture of substances intended for use as a plant regulator, defoliant, or desiccant, and (3) any nitrogen stabilizer, except that the term “pesticide” shall not include any article that is a “new animal drug” within the definition of the Federal Food, Drug and Cosmetic Act. Both FIFRA and NPS policy use this definition of “pesticide” in their guidance.  To maintain consistency, the term “pesticide” is used throughout this document.  However, under all alternatives, herbicides are the only class of pesticides that will be used to chemically treat invasive plants. Herbicides are a type of pesticide that control unwanted plants. Selective herbicides control certain target plants while allowing the desired plants to survive.

The USEPA registers all approved pesticides.  In registration the USEPA examines the ingredients of the pesticide, the site or crop on which the product in intended for use; the amount, frequency and timing of its use; and storage and disposal practices. The USEPA evaluates the pesticide to ensure that it will not have unreasonable adverse effects on humans, the environment, and non-target species.

Once registered, a label is developed for each pesticide. Pesticide labels include directions for the protection of workers who apply the pesticide, directions for reducing exposure to non-applicators, and reducing potential impacts to the environment. Violations of pesticide label directions constitute a violation of FIFRA. The storage and disposal of most pesticides is also regulated under FIFRA, with specific directions provided on pesticide labels. Under FIFRA, enforcement of the act is delegated to the individual states.  Because labels contain important application, safety, storage, and disposal information, labels must be kept with the product.

Occupational Health and Safety (OSHA) Hazard Communication Standard

Under the OSHA Hazard Communication Standard (Section 1910.1200), employers must provide workers with training, personal protective equipment (PPE), and information about hazardous substances. The employee is also required to maintain Material Safety Data Sheets (MSDSs) about these substances and to provide the employee with a copy of the sheets if they are requested.  MSDSs for common chemicals can be found at the following websites:

· Greenbook - http://www.greenbook.net/

· Seed Search - http://www.cdms.net/manuf/acProducts.asp

MSDSs shall be located in the office and on-site during applications.

Executive Order 13112

Section 2 of E.O. 13112 (President 1999) on Invasive Species, signed February 1999 directs federal agencies to identify actions that may affect the status of invasive species and to take action to: 

· Prevent the introduction of invasive species.

· Detect and respond rapidly to control detected populations in a cost-effective and environmentally sound manner.

· Monitor invasive species populations accurately and reliably.

· Provide for restoration of native species and habitat conditions in ecosystems that have been invaded by invasive plants.

· Conduct research on invasive species and develop technologies to prevent introduction and provide for environmentally sound control.

· Promote public education on invasive species and the means to address them.

In addition, E.O. 13112 established the Invasive Species Council and authorized the Council to develop and implement a National Management Plan (NMP) for Invasive Species. The first edition of the plan was finalized on January 18, 2001. The plan is updated every two years and serves as a blueprint for all federal action on invasive species.

Plant Protection Act

The Plant Protection Act of 2000 provides APHIS with the authority to regulate biological control agents, or “any enemy, antagonist or competitor used to control a plant pest or noxious weed.”  APHIS Plant Protection and Quarantine (PPQ) is responsible for granting permission for the use of biological control agents within the U.S.

Once a target exotic plant and biological control agent are identified, the PPQ goes through extensive host-specific testing. This testing is designed to ensure that introduced biological weed control agents are limited in host range and do not threaten endangered, native, or crop plants.  Several generations of the proposed agent are propagated in the lab. Precautions are taken to ensure that the introduced agents are neither parasitized nor diseased so that when an introduction is made, only one organism is introduced.

The Technical Advisory Group for Biological Control Agents of Weeds (TAG) is a voluntary interagency effort first formed in 1957 to provide advice to researchers.  TAG members include weed managers from Bureau of Land Management (BLM), NPS, Bureau of Reclamation, National Plant Board, Agricultural Research Service, U.S. Army Corps of Engineers (USACE), National Biological Control Institute, U.S. Geological Service (USGS), Forest Service, USEPA, APIS, USFWS, Citrus Research and Educational Center, Bureau of Indian Affairs (BIA), and the Weed Science Society. TAG aids with the development of a list of host plants for host-specificity testing. TAG members review petitions for biological control agents of exotic plants and provide an exchange of views, information and advice to researchers and APHIS staff responsible for issuing permits for importation, testing, and field release of biological agents.

If biological control agents for exotic plants are not available from within the state, a permit from the USDA is needed to transport agents across state lines. PPQ will review the permit, assess risk, and assign mitigating safeguards. Further review of the permit is done by the State Plant Regulatory Official. After the state responds, the PPQ considers the comments and either issues or denies the permit.

GPRA Goals

Government Performance Results Act of 1993 (GPRA) – The purpose of GPRA is to improve the confidence of the American people in the capability of the Federal Government by systematically holding Federal agencies accountable for achieving program results. 

To meet GPRA requirements, NPS has developed strategic performance goals, most recently updated for FY 2004 – 2008, that reflect and expand upon larger Department of the Interior Strategic Plan goals. These goals serve as indicators to show the National Park Service’s success in fulfilling its mission. Each park unit is required to select those goals that represent what can be measured as accomplished and reported quarterly. The following is a description of the service-wide GPRA goals (excerpted from Technical Guidance (Manual) for National Park Service Strategic Goals 2004b) that will be addressed in this plan: 

Goal Category I: Preserve Park Resources 

The mission and long-term goals in Goal Category I are inclusive of the mandate regarding parks in the NPS Organic Act “...to conserve the scenery and the natural and historic objects and the wild life therein...”. 

Mission Goal 1a: Natural and cultural resources and associated values are protected, restored and maintained in good condition and managed within their broader ecosystem and cultural context. 

Servicewide (NPS) Goals Relevant to This Planning Effort: 

Ia1A – Disturbed Lands: calls for restoration of targeted park lands that are disturbed by development or agriculture. 

Ia1B – Invasive (non-native) Plants: calls for effective control of park lands that have invasive (non-native) plant invasions. 

Ia1C – Land Health, Wetland Areas: requires wetlands achieve desired conditions where conditions are known and where desired conditions are specified in management plans consistent with applicable substantive and procedural requirements of State and Federal water law. 

Ia1D – Land Health, Riparian and Stream Areas: requires stream/riparian areas achieve desired conditions where conditions are known and where desired conditions are specified in management plans consistent with applicable substantive and procedural requirements of State and Federal water law. 

Ia1E – Land Health, Upland Areas: requires upland areas achieve desired conditions where conditions are known and as specified in management plans consistent with applicable substantive and procedural requirements of State and Federal water law. 

Ia2A – Federally Listed T&E Species: requires progress toward recovery of federally listed species that occur or have occurred in parks. 

Ia2B – Species of Management Concern: requires that populations of native plant and animal Species of Management Concern are managed to self-sustaining levels in cooperation with affected States and others, as defined in approved management documents. 

Mission Goal 1b: The National Park Service contributes to knowledge about natural and cultural resources and associated values; management decisions about resources and visitors are based on adequate scholarly and scientific information. Servicewide (NPS) Goals Relevant to this planning effort include: 

Servicewide (NPS) Goals Relevant to This Planning Effort: 

Ib3A – Vital Signs Identified: requires parks with significant natural resources to identify all vital signs for natural resource monitoring. 

Ib3B - Vital Signs Monitoring: requires parks with significant natural resources to implement natural resource monitoring of key vital signs parameters. 

State Regulatory Measures 

Implementation of the Invasive Plant Management Plan will conform to applicable state laws. It is the NPS’s general policy to comply with more stringent state requirements, where applicable. For example, some states have established legislation and regulations that further define pesticide registration, pesticide usage, training and certification of pesticide applicators, and the criminal enforcement and civil penalties associated with the misuse of pesticides. All pesticide application will be conducted by or under the supervision of a certified pesticide applicator in accordance with state laws. All NPS employees that apply or have pesticide application as a significant element of their job descriptions are encouraged to obtain state certification for pesticide application. Some states have passed legislation that requires applicators to post information to identify treated areas. Some legislation also specifies that areas proposed for treatment must be posted for a minimum period before the area is treated. Colorado has legislation that identifies noxious weeds as being especially undesirable, troublesome, and difficult to control. Definitions vary from state to state and according to legal interpretations. A current noxious weed list for Colorado is provided in Appendix F. 

Local Regulatory Measures 

Implementation of the Invasive Plant Management Plan will conform to applicable local laws. Under the Plan and EA, the park and monument will comply with more stringent local requirements, where applicable. For example, cities and counties may have established local ordinances and regulations that further define pesticide use. Under all alternatives, parks will review all applicable local regulations on a regular basis. 

National Park Service Policies and Guidelines 

The NPS has a strong and clear policy on managing exotic plants in the parks. Parks are guided by three primary internal documents to manage exotic plants: 

· NPS Management Policies 2001 

· Natural Resources Management Guidelines (NPS-77) 

· Individual Park’s Natural Resource Management Plans and Invasive Plant Management Plans.

NPS Management Policies 2001 

General policies for management of exotic plants are provided in the NPS 2001 Management Policies (NPS 2001:37), Section 4.4.4 - Management of Exotic Species. The most relevant sections are summarized below. 

Definition of Native and Exotic Species
Page 34, Section 4.4.4.3 includes the definitions of native species and exotic species that were adopted for the EPMP/EA (see Chapter 1, Section 1.1). 
Management of Exotic Species 

Page 37, Section 4.4.4 requires parks to manage exotic species to prevent the displacement of native species. This section states, “Exotic species will not be allowed to displace native species if displacement can be prevented.” 

Removal of Exotic Species Already Present 
Page 37, Section 4.4.4 allows parks to remove exotic species that are already present within parks. NPS management policies list specific criteria that must be met before an exotic species may be managed. These criteria include the following: 

“All exotic plant and animal species that are not maintained to meet an identified park purpose will be managed - up to and including eradication - if (1) control is prudent and feasible, and (2) the exotic species: 

· Interferes with natural processes and the perpetuation of natural features, native species or natural habitats; or 

· Disrupts the genetic integrity of native species; or 

· Disrupts the accurate presentation of a cultural landscape; or 

· Damages cultural resources; or 

· Significantly hampers the management of park or adjacent lands; or 

· Poses a public health hazard as advised by the U.S. Public Health Service (which includes the Centers for Disease Control and the NPS Public Health Program); or 

· Creates a hazard to public safety.” 

For a species determined to be exotic and where management appears to be feasible and effective, superintendents should: (1) evaluate the species’ current or potential impact on park resources, (2) develop and implement exotic species management plans according to established planning procedures, (3) consult, as appropriate, with federal and state agencies, and (4) invite public review and comment, where appropriate. Programs to manage exotic species will be designed to avoid causing significant damage to native species, natural ecological communities, natural ecological processes, cultural resources, and human health and safety. 

Page 37, Section 4.4.4.2 also provides guidance to the parks on how to determine exotic plant management priorities: 

“High priority will be given to managing exotic species that have, or potentially could have, a substantial impact on park resources, and that can reasonably be expected to be successfully controlled. Lower priority will be given to exotic species that have almost no impact on park resources or that probably cannot be successfully controlled. The decision to initiate management should be based on a determination that the species is exotic.” 

Pest Management

Page 37, Section 4.4.5 provides guidance on general pest management. Pests are living organisms that interfere with the purposes or management objectives of a specific site within a park, or that jeopardize human health or safety. Exotic pests will be managed according to the exotic species policies provided on page 37, Section 4.4.4. All park employees, concessionaires, contractors, permittees, licensees, and visitors on all lands managed or regulated by the NPS will comply with NPS pest management policies. 

Integrated Pest Management Program 

Pesticide Use 

Page 38, Sections 4.4.5.3 and 4.4.5.4 address the use of chemicals and biological control agents.  A pesticide, as defined by the FIFRA, is any substance or mixture that is used in any manner to destroy, repel, or control the growth of any viral, microbial, plant, or animal pest. A park resource management specialist must first determine that the use of pesticides or biological control agents is necessary, and that all other available options are either not acceptable or not feasible. 

Once a resource management specialist determines that use of a chemical or biological control agent is necessary, its use must then be approved. Apart from few exceptions (see discussion of NPS 77 below), all prospective users of pesticides in parks must submit a pesticide use proposal, which is reviewed on a case-by-case basis by the Regional and possibly the National IPM Coordinator, as required. These proposals take into account environmental effects, cost and staffing, and other relevant considerations. The application or release of any biological control agent must also be approved by a National IPM Coordinator in accordance with DO 77-7, and must conform to the exotic species policies on page 37, Section 4.4.4. of NPS 2001 Management Policies.

Pesticide Purchase and Storage 

Section 4.4.5.5 provides guidance on the storage of pesticides: 

“No pesticides may be purchased unless they are authorized and are expected to be used within one year from the date of purchase. Pesticide storage, transport, and disposal will comply with procedures established by the Environmental Protection Agency, the individual states in which parks are located, and 

Director’s Order #30A: Hazardous and Solid Waste Management, Director’s Order 77-1: Wetland Protection, and Director’s Order 77-7: Integrated Pest Management (IPM) (in preparation).” 

Natural Resources Management Guideline - NPS-77 

NPS-77: Natural Resource Management Guideline (NPS-77) (NPS 1991) provides resource managers with an overview of the integrated pest management concept, summarizes NPS policies regarding pesticide use, and provides directions for applying for approval to use pesticides. NPS-77 also provides general guidelines and recommendations for exotic plant management. 

In addition, the NPS is developing Director’s Order 77-7 (DO 77-7): Integrated Pest Management (IPM). The purpose of DO 77-7 is to supplement and clarify existing NPS policies on IPM. The NPS Associate Director for Natural Resources Stewardship and Science will also develop and issue Reference Manual 77-7 (RM 77-7). RM 77-7 will provide parks with additional information and procedures for carrying out NPS responsibilities included in NPS-77, DO 77-7, and Management Policies 2001. Once formalized, policy and guidance included in DO 77-7 and RM 77-7 would apply to any actions taken under the EPMP. Since DO 77-7 has not been approved, the EPMP was developed based on existing policy included in NPS-77 and Management Policies 2001. However, some concepts that are included in draft versions of DO 77-7 were incorporated into the EPMP/EA to provide additional guidance, where appropriate. 

Review and Approval to Use Pesticides 

NPS-77 provides guidance on the review and approval process for pesticides, biological control, and other treatments. The natural resource manager at the park can approve treatments that do not involve the use of pesticides or biological control. However, if pesticides or biological control treatments will be used, a use proposal must be sent to the Regional IPM Coordinator. The Regional IPM Coordinator may then forward requests to the National IPM Coordinator, as necessary. Parks that propose the use of pesticides or biological control agents must also follow established state and federal regulations. 

Pesticides must be reviewed and approved prior to use if they: 

· Are applied to any lands, waters, or structures that are owned, managed, or regulated by the NPS; or 

· Are purchased by NPS or cooperating association funds; or 

· Are used on privately owned lands or lands managed by another government agency and are located within a park boundary, and NPS approval is required under the terms of a legally binding agreement between the park and the landowner; or 

· Are purchased by the park for employees (e.g., insect repellants and bear deterrents). 

The following pesticides do not require approval (unless approval is required by a regional director or superintendent): 

· Personal insect repellants and bear deterrents that are purchased by park employees or visitors from their own funds and applied to their own persons, pets, and privately owned livestock; 

· Personal insect repellants and bear deterrents sold by concessionaires; and 

· Disinfectants and cleaning solutions used in restrooms and restaurants, even though these products have USEPA pesticide registration numbers. 

To obtain approval for pesticide use, each park is required to prepare a pesticide use proposal. An Intranet Based System has been developed whereby resource managers can submit these requests electronically. The Regional and, as necessary, the National IPM Coordinator then reviews these requests. Except as noted below, Regional IPM coordinators review pesticide use proposals and either approve them, approve them with conditions, or deny them (and provide alternative methods). Currently, the following pesticide use proposals also require a second level of review by the National IPM Coordinator: 

· Pesticide uses that involve aquatic applications or situations in which the applied pesticide could reasonably be expected to get into waters or wetlands; 

· Pesticide uses that may affect rare, threatened, or endangered species or associated critical habitat; 

· Pesticide use involving aerial application; and 

· Restricted-use pesticides as defined by the USEPA. 

In the future, broadcast applications over a specified acreage may also require approval from the National IPM Coordinator under DO 77-7. While not yet formally approved, the National IPM Coordinator has indicated that, in practice, approval should be obtained from the National IPM Coordinator for any chemical treatment of 400 or more contiguous acres. 

The decision by either the Regional IPM Coordinator or National IPM Coordinator to approve a pesticide use proposal is based on its conformance with NPS policies and guidelines, a determination of whether other alternatives are available or feasible, and whether the pesticide is registered for the proposed use. If proposals are denied, the Regional or National IPM Coordinator will provide a written explanation of the denial and suggestions for suitable alternatives. 

Pesticide use proposals are approved on an annual basis, with each approval expiring on December 31 of the year of approval. However, approval can also be obtained for situations where the pesticide need was not anticipated at the beginning of the year, including emergency situations. These “emergency” pesticide use proposals may be submitted via telephone, fax, or email to the Regional IPM Coordinator, or in their absence, the National IPM Coordinator. 

Reporting Pesticide Use 

Under NPS-77, parks are required to maintain records of pesticide use during the year. Pesticide use reports are submitted electronically using the Intranet Based IPM System. Pesticide use reports must be entered into this system by March 15 of each year. 

Review and Approval to Use Biological Control Agents 

Any park proposing to release a biological control agent must receive approval from the Regional or National IPM Coordinator. Biological control use requests are first submitted to the Regional IPM Coordinator. The Regional IPM Coordinator may deny the proposal, modify the proposal in cooperation with the park and forward the modified request, or forward the request (without modification) to the National IPM Coordinator for review and approval. State permitting may also be required prior to the release of a biological control agent. 

Other Pesticide Related Guidelines 

NPS-77 also provides guidelines for the following activities: pesticide purchase, pesticide storage, pesticide disposal, pesticide safety, and contracted pest management services. These guidelines have been incorporated into the health and safety practices in the IPM program.

Exotic Species Management 

NPS-77 also provides guidance on a number of exotic species management topics. These topics include prevention of exotic species invasions, management of established exotic species, biological control, IPM and pesticide use, and environmental compliance and planning documents. This guidance has been used to develop the Plan and EA. 

NPS-77 also includes guidance for NPS concessionaires that manage pests on NPS property or in NPS buildings. Based on NPS-77, the NPS has developed guidance to help educate concessionaires on NPS procedures for managing pests. The guidance document is titled, Understanding the National Park Service’s Integrated Pest Management Program (NPS 2003i) and can be accessed at: 

http://www.planning.nps.gov/concessions/document/CoEMPGuidanceIPM.pdf 

This guidance focuses on procedures and requirements governing pesticide use in national parks. All concessionaires are required to review and comply with this document or subsequent versions prior to conducting any exotic plant management activities. 

This Invasive Plant Management Plan and EA is consistent with the USDI Strategic Plan for Managing Invasive Nonnative Plants on National Park Service Lands. Adopted in 1999, the plan described the impacts of invasive exotic plants on NPS natural resources and outlines strategies and tactics to help prevent and manage their spread on NPS lands. It requires consideration of nonnative plant management in all levels of planning and project development and implementation as well as adoption and application of an integrated pest management program throughout the NPS system. 

Invasive Plant Management Planning Considerations 

In compliance with the National Environmental Policy Act (NEPA), this EA describes for comparative purposes the potential side effects of implementing alternative invasive plant management programs at MVNP. At the conclusion of the NEPA process, future site management prescriptions will be written and approved in accordance with the selected alternative. It is a purpose of this EA to provide the framework, guidance, and considerations necessary for the thoughtful development of weed management projects and operating (work) plans for invasive plant management and control, rather than to provide detailed prescriptions and predictions of actions that may or may not occur. To ensure on-going compliance with specific laws, such as the NEPA and Endangered Species Act, requisite consultation for resource impacts is performed on a project-by-project basis where a programmatic agreement has not been developed. 

Site-specific plans that include treatments and associated potential impacts considered in this EA would not require additional NEPA compliance outside of the required project or annual NEPA-staff interdisciplinary team review. It is possible that during annual IPM program evaluations and updates changes in park or monument conditions or in policy and law may require management actions that are beyond the scope of this plan. It is also possible that IPM staff may propose a treatment prescription or plan that is inconsistent with the IEPMP and EA. 

If MVNP and YHNM staff propose actions that would result in new impacts not considered in the original IEPMP and EA, then such a program change would necessitate additional NEPA analyses. Please note that regardless of whether changes result from new regulatory requirements, new threatened and endangered species listing, or changes to the environment, additional compliance through consultation would be required to continue implementing the program. 

APPENDIX J.  SEEDING ZONES AND PRESCRIPTIONS

Seeding Plan by Zones

Red Loss Soil; Pinyon-Juniper (ex. Chapin Mesa)
Sand dropseed (Sporobolus cyptandrus) (Rimrock sites only) 

Slender wheat grass (Elymus trachycaulus) 
Squirreltail bottlebrush (Elymus elymoides ssp. elymoides) *
Western wheatgrass (Pascopyrum smithii)

Indian rice grass (Oryzopsis hymenoides) *
Mutton grass (Poa fendleriana) *
Louisiana sage (Artemisia ludoviciana) local genotype only
Hairy golden aster (Heterotheca villosa)

Scarlet globe mallow (Sphaeralcea coccinea)

Blue grama (Bouteloua gracilis) *Rimrock sites only

Menafee and Cliff House Soil;  Mt Shrub Complex (ex. B-cut)
Green needle (Stipa lettermanii)

June grass (Koeleria macrantha)

Muttongrass (Poa fendleriana) *
Sandberg bluegrass (Poa secunda) 

Needle and thread (Hesperostipa comata ssp. comata)

Squirreltail bottlebrush (Elymus elymoides ssp. elymoides) *
Indian ricegrass (Oryzopsis hymenoides)

Louisiana sage (Artemisia ludoviciana)

Hairy golden aster (Heterotheca villosa)

Scarlet globe mallow (Sphaeralcea coccinea)

Western wheatgrass (Pascopyrum smithii)*

Basin or Salina wildrye (Elymus salina)

Boreal sweetvetch (Hedysarum boreale)

Sandy Alluviul; (Mancos Canyon/YH Seed/grassland and dry brush) 

Green needle (Stipa lettermanii)

Salina wildrye (Leymus salinus)

Indian ricegrass (Oryzopsis hymenoides) *
Western wheatgrass (Pascopyrum smithii)

Alkali sacaton (Sporobolus airoides) * Mancos Canyon Only

Basin ryegrass (Elymus inereus)

Muttongrass (Poa fendleriana) *
Sand dropseed (Sporobolus cyptandrus) - omit in high elevations mixes

Needle and thread thread (Hesperostipa comata ssp. comata)

Winterfat (Krascheninnikovia lanata) * -seed must be fresh
Four-wing saltbush (Atriplex canescens) *
Squirreltail bottlebrush (Elymus elymoides ssp. elymoides) *
Louisiana sage (Artemisia ludoviciana)

Hairy golden aster (Heterotheca villosa)

Scarlet globe mallow (Sphaeralcea coccinea)

Blue grama (Bouteloua gracilis)

Primary species are indicated with an *
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