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ABSTRACT: The Western Area Power Administration (Western), part of the U.S. Department of Energy 
(DOE), prepared an environmental impact statement (EIS) on the construction and operation of proposed 
power transmission facilities in Trinity County, California. The U.S. Forest Service (USFS), the Bureau 
of Land Management (BLM), and the Bureau of Reclamation (Reclamation) participated in the 
preparation of the EIS, which addresses the proposed removal of about 5.3 mi of 12-kilovolt (kV) 
distribution line and the construction and operation of about 16 mi of new 60-kV transmission line, a tap 
structure and associated equipment, and a new switchyard. The EIS addresses the environmental impacts 
of the proposed project. Western’s EIS process complied with the National Environmental Policy Act 
(NEPA; see volume 42 of United States Code [42 U.S.C.] §§ 4321–4347, as amended), Council on 
Environmental Quality regulations for implementing NEPA (title 40, parts 1500–1508 of the Code of 
Federal Regulations [40 CFR parts 1500–1508]), and DOE NEPA implementing procedures 
(10 CFR part 1021). Western’s preferred alternative is the proposed action as described in the EIS; other 
than the no action alternative, no other viable reasonable alternatives were identified. Questions about this 
final EIS should be sent to Western at the address below.  
 
 

Mr. Steve Tuggle, Natural Resources Manager 
Western Area Power Administration, Sierra Nevada Region 
114 Parkshore Drive 
Folsom, California 95630-4710 
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APPENDIX B 
 

PUBLIC SCOPING COMMENTS 
 

 

WRITTEN COMMENT 
SHEET 

Trinity County Public Utility District 
Direct Interconnection Project EIS 

 
 

 

If you have any issues, concerns, or questions that you would like addressed 
in the Trinity Public Utilities District Direct Interconnection Project 
Environmental Impact Statement (EIS), please comment this response sheet. 

 

Where will the Weaverville Switchyard be located? 
Concerned about the location of the switchyard, as there is a limited  
amount of level land left in the project area that could potentially be  
used for homes. 
 
Will PG&E be involved in the project? 
 
 
 
 
 
 
 
 

 
 

Please hand in your completed comment sheet today to ensure your input is considered, or if 
you would like to mail your comments, please use the address below. 
 

Western Area Power Administration 
Trinity EIS 

P.O. Box 281213 
12155 West Alameda Parkway 

Lakewood, Colorado 80228-8213 
 

If you prefer, give us a call at 1-800.336-7288 or e-mail trinityeis@wapa.gov 
 

Thank you for your interest and participation! 
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APPENDIX C 
 

POTENTIALLY OCCURRING USFS SENSITIVE AND 
BLM SPECIAL-STATUS SPECIES 

 
Scientific Name Common Name Status Analysis 

Fungi and Lichens    
Albatrellus ellisii Greening goat’s foot BLM Sensitive Solitary, scattered, gregarious, or in fused clusters on 

ground in forests. Fruiting in late summer and 
autumn. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Boletus haematinus Red-pored bolete BLM Sensitive Solitary to scattered in mixed hardwood/conifer 
woods; known from coastal forests north of 
San Francisco; fruiting from late fall to early winter. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Bryoria tortuosa Yellow-twist horsehair BLM Sensitive In California, it is found in the Northwestern 
California and Cascade Ranges Floristic Provinces. 
Occurs on trunks and branches of trees in well-lit, 
open stands, most frequently on oaks and pines, 
although it has been collected on a large variety of 
trees and shrubs. This species relies predominantly 
on tallus fragmentation, a form of vegetative 
propagation, for reproduction. Potentially occurs in 
the project area. However, not found during the 2006 
Botanical Surveys. 

Cudonia monticola No common name USFS Sensitive Occurs on Picea spp. needles and coniferous debris. 
Potentially occurs in the project area. 

Collybia racemosa Branched collybia  USFS Sensitive Found in clumps on rotting or mummified remnants 
of gilled mushrooms or seldom in nutrient-rich leaf 
mulch in forests. Two populations are known from 
the Shasta-Trinity National Forest within Trinity 
County. Potentially occurs in the project area. 

Leptogium cyanescens Blue jellyskin lichen USFS Survey and 
Manage  

Moss-covered rock outcrops, rotten logs, 
orhardwoods at mid to high elevation, high canopy 
closure, especially riparian areas. Potentially occurs 
in the project area. However, not found during the 
2006 Botanical Surveys. 

Phaeocollybia olivacea Olive phaeocollybia  USFS Sensitive Grows in scatters or in arcs in mixed forests 
containing oak or pine trees. No populations are 
known from Trinity County, although suitable 
habitat is present in abundance. The closest known 
population is north of Trinity County, within 
Siskiyou County on the Klamath National Forest. 
Potentially occurs in the project area. 

Polyozellus multiplex Blue chanterelle BLM Sensitive Has an affinity for spruce and fir, so it is only likely 
to occur at high elevations. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Sowerbyella rhenana Stalked orange-peel 
fungus 

USFS Sensitive Grows in scattered to gregarious or low-growing 
groups in duff of moist, relatively undisturbed, older 
conifer forest. One population was found in 2000 on 
the South Fork Management Unit. Potentially occurs 
in the project area. 
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Scientific Name Common Name Status Analysis 
Plants    
Allium jepsonii Jepson’s onion BLM Sensitive This species is known mostly from Butte County in 

northern California. The single occurrence further 
south is on Table Mountain in Tuolumne County. 
Found in woodlands of broadleaved (especiallly oak) 
and coniferous trees, usually on slopes of serpentine 
or volcanic rock, from 984 to 1,968 ft. At the 
Tuolumne County site, the plants grow in full sun in 
the thin rocky soils atop a volcanic table. Potentially 
occurs in the project area. However, not found during 
the 2006 Botanical Surveys. 

Amsinckia lunaris Bent-flower fiddleneck BLM Sensitive This species is found on Inner North Coast Ranges, 
west-central Great Central Valley, and the San 
Francisco Bay Area at 165 to 1,650 ft elevation 
range. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Arctostaphylos 
klamathensis 

Klamath manzanita BLM Sensitive This species is found on rocky outcrops, slopes, 
subalpine forest from 5,220 to 6,560 ft in elevation, 
eastern Klamath Ranges, Scott Mountain Divide, 
Slate Mountain. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 

Arnica venosa Veiny arnica Endemic Mixed conifer or conifer/oak forest, especially on 
ridgetops and old roadcuts from 2,000 to 5,200 ft 
elevation. Trinity and Shasta Counties. Potentially 
occurs in the project area. However, not found during 
the 2006 Botanical Surveys. 

Astragalus rattanii var. 
jepsonianus 

Jepson’s milk-vetch BLM Sensitive This species is found in open, grassy, or gravelly 
areas, meadows, commonly on serpentine substrates 
at elevations from 1,024 to 2,240 ft. Excluded from 
detailed analysis because the project area does not 
include suitable habitat. 

Astragalus tener var. 
ferrisiae 

Ferris’s milk-vetch BLM Sensitive Although the California Natural Diversity Database 
lists nine occurrences as “presumed extant,” despite 
repeated visits only two have been confirmed extant 
since 1996. The extant occurrences are at Saxon 
Station in Yolo County, in the Solano-Colusa Vernal 
Pool Region, and at the Gray Lodge Waterfowl 
Management Area in Butte County. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species. 

Balsamorhiza hookeri var. 
lanata 

Woolly balsamroot BLM Sensitive Rocky flats, grassy foothills and open pine or oak 
woodlands on volcanic or serpentine substrates from 
1,900 to 5,000 ft in elevation. Potentially occurs in 
the project area. However, not found during the 2006 
Botanical Surveys. 

Balsamorhiza macrolepis 
var. macrolepis 

Big-scale balsamroot BLM Sensitive Meadows to rock outcrops and grasslands to confer 
stands, as well as on serpentine soils from 
approximately 100 to 3,000 ft in elevation. 
Potentially occurring near the project area. However, 
not found during the 2006 Botanical Surveys. 

Balsamorhiza sericea Silky balsamroot BLM Sensitive This species is found at the eastern Klamath Ranges, 
Siskiyou, and Trinity Counties and also southwestern 
Oregon. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Botrychium minganense Mingan moonwort USFS Sensitive/

Survey and 
Manage  

Inhabits fields, shrubby slopes, shady forests, and 
old-growth western red cedar forests from 1,000 to 
6,000 ft elevation. Excluded from detailed analysis 
because the project area does not contain any old-
growth western red cedar forests. 

Botrychium montanum Mountain grapefern USFS Sensitive/
Survey and 
Manage  

Inhabits fields, shrubby slopes, shady forests, and 
riparian areas from 1,000 to 6,000 ft elevation. 
Excluded from detailed analysis because the species 
is only known from one site near the Butte and 
Tehama County border. Also, not found during the 
2006 Botanical Surveys. 

Botrychium pinnatum Northwestern 
moonwort 

USFS Sensitive/
Survey and 
Manage 

Inhabits fields, shrubby slopes, shady forests, and 
riparian areas at approximately 2,000 ft elevation. 
Excluded from detailed analysis because five known 
occurrences in California (Mount Harkness, Grays 
Peak, Mccloud, Etna, and Davis Creek 7.5 minute 
quadrangles) are outside of the project area. Also, not 
found during the 2006 Botanical Surveys. 

Buxbaumia viridis Bug-on-a-stick (moss) USFS Sensitive/
Survey and 
Manage 

Large diameter, advanced decay logs in riparian 
habitat in conifer forest. Low elevation to alpine. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Calochortus greenei Greene’s mariposa lily BLM Sensitive Foothills and low mountains on soils ranging from 
clay to light loam, which are generally stony and 
often associated with rock outcrops. Grasslands to 
coniferous forest at elevations of 2,400 to 6,400 ft. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Calochortus longebarbatus 
var. longebarbatus 

Long-haired star-tulip BLM Sensitive This species is found in meadows and openings 
equally likely to occur in wetlands or nonwetlands 
between 3,937 and 6,233 ft. It is native to California 
and is also found outside of California, but is 
confined to western North America. Excluded from 
detailed analysis because the project area does not 
include suitable habitat. 

Calochortus monanthus Shasta River mariposa BLM Sensitive This species is found in the northeastern Klamath 
Ranges, near Yreka and Siskiyou Counties. It is 
found from ± 2,625 ft and has an affinity for vernal 
meadows. It is presumed extinct. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species. 

Calycadenia oppositifolia Butte County 
calycadenia 

BLM Sensitive Cascade Range Foothills and northern Sierra Nevada 
Foothills (Butte County). Open grassy flats and 
slopes (including roadcuts) in chaparral, foothill, 
woodland, and mix-conifer forest, on serpentine, 
granitic or volcanic substrates, at elevations of 800 to 
2,800 ft. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Calystegia atriplicifolia 
ssp. buttenesis 

Butte County morning-
glory 

BLM Sensitive Eastern portions of Butte, Tehama, and Shasta 
Counties within the Cascade and Sierra Nevada 
Ranges. Dry, rocky places in open forest or 
chaparral, has been found in disturbed areas such as 
edges of roads, burned areas, plantations and fire 
breaks at 1,200 to 3,800 ft in elevation. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 

Campanula shetleri Castle Crags harebell BLM Sensitive This species is found in the high Cascade Range of 
Shasta County. It is found at an elevation of 4,265 
through 4,921 ft, typically in rock crevices. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 

Campanula wilkinsiana Wilkins’ harebell USFS Sensitive Inhabits stream banks and springs in red fir and 
subalpine forests at 5,500 to 8,600 ft elevation. 
Excluded from detailed analysis because the project 
area is below the elevation range of this species. 

Carex livida Livid sedge BLM Sensitive This species was previously found on the north coast 
of California in Mendocino County. It was last seen 
in California in 1866; therefore, it is considered 
extirpated in California. Typical habitat includes 
bogs and swamps. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 

Castilleja rubicundula ssp. 
rubicundula 

Pink cream sacs BLM Sensitive This species is native to California and is endemic 
(limited) to California alone at elevations between 
0 and 2,952 ft. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 

Chaenactis suffrutescens Shasta chaenactis USFS Sensitive Inhabits rocky open slopes and cobbly river terraces 
on ultramafic soils or glacial till with ultramafics 
included. Locations include eastern Klamath Ranges 
of California. Excluded from detailed analysis 
because there are no ultramafic soils in the project 
area. 

Chamaesyce ocellata ssp. 
rattanii 

Stony Creek spurge BLM Sensitive Found in Tehama County and is restricted to the 
westside of the valley. Dry streambeds, outcrops, dry 
gravelly and grassy slopes and flats, and roadsides, at 
elevations from 85 to 1,800 ft. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species 

Chlorogalum 
pomeridianum var. minus 

Dwarf soaproot BLM Sensitive Inner North Coast Ranges within Tehama County. 
Serpentine outcrops in oak woodlands, chaparral, and 
valley and foothill grasslands, from 800 to 3,000 ft in 
elevation. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Clarkia biloba ssp. 
brandegeae 

Brandegee’s clarkia BLM Sensitive This species occurs in foothill woodlands, often 
associated with roadcuts at elevations of 944 to 
2,832 ft. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Clarkia borealis ssp. arida Shasta clarkia BLM Sensitive Southern Cascade range, Shasta and Tehama 

Counties. Openings in foothill pine and black oak 
woodlands on southerly to westerly gentle slopes. 
Largest and most robost in very partial shade with 
little competing vegetation, at 1,600 to 1,800 ft in 
elevation. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Clarkia borealis ssp. 
borealis 

Northern clarkia USFS Sensitive Foothill woodlands and forest margins between 
1,300 and 2,600 ft. Eastern Trinity and W. Shasta 
Counties. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Clarkia gracilis ssp. 
albicaulis 

White-stemmed 
clarkia 

BLM Sensitive This species occurs in foothills and woodlands at 
elevations of 784 to 3,472 ft. Potentially occurs in 
the project area. However, not found during 2006 
Botanical Surveys. 

Clarkia mildrediae ssp. 
mildrediae 

Mildred’s clarkia BLM Sensitive This species is found in yellow pine forest between 
804 and 5,611 ft, is native to California, and is 
endemic (limited) to California alone. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species 

Clarkia mosquinii Mosquin’s clarkia BLM Sensitive This species is found in the northern Sierra Nevada 
Foothills, northeastern Butte County, at elevations of 
610 to 1,640 ft. Dry, rocky places, natural openings 
and roadcut banks, within oak and conifer 
woodlands. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Cordylanthus tenuis ssp. 
pallescens 

Pallid bird’s beak BLM Sensitive This species is found in yellow pine forest between 
0 and 3,937 ft. It is native to California and is 
endemic to California alone. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Cryptantha crinita Silky cryptantha BLM Sensitive Found at the north end of Sacramento Valley in 
Shasta and Tehama Counties. Sand and gravel 
deposits associated with seasonal and, less 
frequently, perennial streams. Generally below 
1,000 ft elevation. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 

Cypripedium fasciculatum Clustered lady’s-
slipper 

USFS Sensitive/
Survey and 
Manage 
BLM Sensitive 

Northern High Sierra Nevada, Cascade Ranges, 
Klamath Ranges, and North Coast Ranges. From dry 
to damp, rocky to loamy, and at elevations from 
1,300 to 5,300 ft, areas of 60 to 100% shade and 
within various plant communities, including mixed 
evergreen, mixed conifer, Douglas-fir, pine and 
black oak forests. Potentially occurs in the project 
area. However, not found during the 2006 Botanical 
Surveys. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Cypripedium montanum Mountain lady’s-

slipper 
USFS Sensitive/
Survey and 
Manage  
BLM Sensitive 

Central and Northern Sierra Nevada, Cascade 
Ranges, Klamath Ranges, and North Coast Ranges. 
Moist woods within the broadleaved upland forest, 
cismontane woodland, lower montane coniferous 
forest, and North Coast coniferous forest having 
60 to 80% canopy closure and at elevations from 
1,500 to 6,500 ft. Potentially occurs in the project 
area. However, not found during the 2006 Botanical 
Surveys. 

Draba carnosula Mt. Eddy draba USFS Sensitive Inhabits high elevation ridges and summits on rocky 
ultramafic soils at 6,000 to 9,000 ft elevation. 
Excluded from detailed analysis because there are no 
ultramafic soils in the project area, and the project 
area is below the elevation range of this species. 

Epilobium oreganum Oregon willowherb USFS Sensitive 
BLM Sensitive 

The Oregon Fireweed is found in yellow pine forest, 
red fir forest, lodgepole forest, subalpine forest, 
freshwater wetlands, and bogs/fens at elevations 
between 4,000 and 10,000 ft. It is native to California 
and is also found outside of California, but is 
confined to western North America and to Oregon. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Eriastrum brandegeae Brandegee’s eriastrum BLM Sensitive Primarily found growing in dry, sandy soils derived 
from outcrops of shale, sandstones, conglomerates 
and volcanic substrates on gentle slopes of ridge 
tops, benches and along the toes of slopes in small 
areas containing little to no vegetation. Many times 
found in association with natural- and man-caused 
disturbances, such as windblown hill and ridge tops 
and deposits along slope toes and along trail and road 
edges. Found in pine forests or chaparral 
communities at elevations of 1,500 to 2,600 ft. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Eriastrum tracyi Brandegee’s woolly-
stars 

USFS Sensitive Inhabits dry gravelly to loamy soils on flats and 
benches in closed cone pine forests or chaparral in 
the North Coast Ranges. Excluded from detailed 
analysis because the project area is out of the 
geographic range of this species. 

Ericameria ophitidis (= 
Haplopappus ophitidis) 

Serpentine 
goldenbush 

Endemic Inhabits serpentine semibarrens or openings in 
Jeffrey pine-incense cedar woodland at 2,600 to 
5,600 ft elevation. Locations include Rattlesnake 
Creek Terrane (M261Au) and Chanchelulla Peaks of 
the southern Klamath Ranges. Excluded from 
detailed analysis because there are no ultramafic 
soils in the project area. 

Eriogonum libertini Dubakella Mountain 
buckwheat 

Endemic Openings in Jeffrey pine-incense cedar woodland or 
chaparral at 2,500 to 5,500 ft elevation. Always on 
ultramafic soils. Locations include Rattlesnake Creek 
Terrane (M261Au) and Chanchelulla Peaks of the 
southern Klamath Ranges. Excluded from detailed 
analysis because there are no ultramafic soils in the 
project area. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Eriogonum ursinum 
erubescens 

Blushing wild 
buckwheat 

USFS Sensitive Rocky openings on open ridgelines in the Klamath 
Range from 5,300 to 6,200 ft elevation. Potentially 
occurs in the project area. However, not found during 
the 2006 Botanical Surveys. 

Erythronium citrinum 
var. roderickii 

Scott Mountain fawn 
lily 

USFS Sensitive 
BLM Sensitive 

This lily species is found in montane forests on 
soils derived from serpentine or granitic parent 
material. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Eucephalis vialis Wayside aster USFS Survey and 
Manage 

Grassy, fire-disturbed openings, sometimes within 
conifer forest. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Frasera fastigiata Clustered green-
gentian 

USFS Sensitive Inhabits cool, moist Douglas-fir/white fir forest 
margins or openings from 5,000 to 6,000 ft elevation. 
Locations include South Fork Mountain, Trinity 
County, and southwest Oregon. Excluded from 
detailed analysis because the project area is below 
the elevation range of this species. 

Fritillaria pluriflora Adobe lily BLM Sensitive This lily species is found in the adobe soil of interior 
foothills elevations ranging from 192 to 2,256 ft. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Galium serpenticum ssp. 
scotticum 

Scott Mountain 
bedstraw 

BLM Sensitive Found in the Trinity Alps, Scott Mountains in the 
Klamath Mountain Ranges, as well as Trinty and 
Siskiyou Counties. Steep serpentine talus slopes in 
lower montaine coniferous forest, at elevations 
between 3,200 and 7,000 ft. Potentially occurs in the 
project area. However, not found during the 2006 
Botanical Surveys. 

Harmonia doris-nilesiae Doris Nile’s madia USFS Sensitive 
BLM Sensitive 

Rocky ultramafic ridgetops and slopes with Jeffrey 
pine, gray pine, and shrubs at 2,100 to 5,500 ft 
elevation. Endemic to California. Locations include 
Rattlesnake Creek Terrane of the southern Klamath 
Ranges. Excluded from detailed analysis because 
there are no ultramafic soils in the project area, and 
because the project area lies outside the known or 
expected range of this species. 

Harmonia stebbinsii Stebbins’ madia USFS Sensitive 
BLM Sensitive 

Intersection of North Coast Ranges and Klamath 
Ranges at the junction of Tehama, Trinity, and 
Shasta Counties and southwestern Tehama County. 
Unique to shallow, rocky, soils rich in magnesium 
and iron, from 2,100 to 6,000 ft in elevation. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Hesperolinon tehamense Tehama County 
western flax 

BLM Sensitive This species can be found on the west side of the 
Sacramento Valley in the foothills of the Inner Coast 
Ranges in Tehama County. Openings in mixed 
chaparral on serpentine soils at elevations from 328 
to 3,280 ft. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Horkelia hendersonii Henderson’s horkelia BLM Sensitive This species is found in lodgepole forest and red fir 

forest and is native to California and to Oregon. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Iliamna bakeri Baker’s globe 
mallow 

USFS Sensitive Chaparral, pine or mixed conifer/oak forest, juniper 
woodland. On rocky soil from 3,800 to 6,800 ft 
elevation. Locations include Scott Mountain, 
Cascades, and Modoc Plateau. Excluded from 
detailed analysis because the project area is below 
the elevation range of this species.  

Iliamna latibracteata California globe 
mallow 

USFS Sensitive Inhabits conifer forest and streamsides in the 
Klamath Range from 1,600 to 6,600 ft. Locations 
include South Fork Mountain. Excluded from 
detailed analysis because the project area is out of 
the geographic range of this species. 

Ivesia longibracteata Castle Crags ivesia BLM Sensitive This species is typically found in yellow pine forest. 
It is native to California and is endemic to California 
alone. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Ivesia pickeringii Pickering’s ivesia USFS Sensitive Inhabits ephemeral drainages and seasonally wet 
grassy slopes in mixed conifer forest, on ultramafic 
soils at 2,500 to 4,500 ft elevation. Locations include 
Scott Mountain and Trinity Mountains. Excluded 
from detailed analysis because there are no 
ultramafics soils in the project area. 

Juncus leiospermus var. 
leiospermus 

Red Bluff dwarf rush BLM Sensitive Found in the upper Sacramento Valley on floor and 
lower foothill terraces from northern Butte, Tehama 
and southern Shasta Counties. At the edges of vernal 
pools and swales. Generally found between 300 and 
1,000 ft but reaches 3,350 ft in the Goose Valley 
area. Often in small, sparsely vegetated habitats. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Layia septentrionalis Colusa layia BLM Sensitive This species is very uncommon. It is found in 
serpentine or sandy soils from 328 to 2,625 ft. On the 
inner north coast ranges of California near the 
Sacramento Valley and more specifically the Sutter 
Buttes. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Legenere limosa Legenere BLM Sensitive This species can be found in Tehama County on the 
east side of the Sacramento Valley, northeast of Red 
Bluff in grassland/oak woodlands. Growing in moist 
or wet ground, associated with vernal pools, vernal 
marshes, lakes, ponds and sloughs at elevations of 
0 to 2,000 ft. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Lewisia cantelovii Cantelow’s lewisia BLM Sensitive This species is found in the steep canyons of 

northern Sierra Nevada rivers, especially in the Yuba 
and Feather River drainages. BLM manages habitat 
along the South Fork of the Yuba River. Broadleafed 
upland forest, chaparral, foothill woodland, often on 
granite cliff faces and rocky outcrops, 1,312 to 
4,265 ft. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Lewisia cotyledon var. 
heckneri 

Heckner’s lewisia BLM Sensitive This species is found in northern Trinity County in 
the Klamath Ranges. Grows on outcrops and cliffs of 
various rock types, often near streams of rivers, in a 
variety of forest types, at elevations from 1,000 to 
6,000 ft. Populations grow in part to full shade, 
usually on north slopes. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Limnanthes floccosa ssp. 
bellingeriana 

Bellinger’s 
meadowfoam 

BLM Sensitive This species is found from California, to the Oregon 
Cascade Range and its foothills in Shasta County 
California in high-elevation vernal pools (seasonal 
wetlands) and in rocky meadows with shallow soils 
that are at least partially shaded in the spring. 
Elevations range from 3,600 to 3,900 ft in Oregon, 
950 to 3,600 ft in California. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Linanthus nuttallii ssp. 
howellii 

Howell’s linanthus USFS Sensitive 
BLM Sensitive 

This species is found in yellow pine forest in 
wetlands in another region, but occurs almost always 
under natural conditions in nonwetlands in 
California. It is a native California species and is 
endemic to California alone. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Lotus rubriflorus Red-flowered lotus BLM Sensitive This species is found in valley grasslands, foothills, 
and woodland. It is native to California and is 
endemic to California alone. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Lupinus dalesiae Quincy lupine BLM Sensitive This species is found in lodgepole forest, red fir 
forest, and yellow pine forest disturbed habitat. It is 
native to California and is endemic to California 
alone. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Mielochheferia elongata Copper moss USFS Sensitive Exposed soil or rock containing copper minerals 
(in this area). Affinity for roadcuts at all elevations. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 
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Plants (Cont.)    
Mimulus evanescens Ephemeral 

monkeyflower 
BLM Sensitive This species occurs within sagebrush-juniper-

dominated vegetation zones and rock fragments and 
along side small boulders. It is distributed widely 
along the northwestern edge of the Great Basin at 
elevations between 3,937 and 5,577 ft. It ranges from 
southwestern Idaho west through eastern Oregon and 
south into northeastern California. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species. 

Minuartia howellii Howell’s sandwort BLM Sensitive This species is found in chaparral and yellow pine 
forest. It is native to California and to Oregon. It is 
unlikely that this species would be found in the 
project area. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Minuartia rosei Peanut sandwort USFS Sensitive Inhabits gravelly serpentine barrens and openings in 
Jeffrey pine/mixed conifer forest from 2,500 to 
5,800 ft elevation. Locations include Rattlesnake 
Creek Terrane of the southern Klamath Ranges. 
Excluded from detailed analysis because there are no 
ultramafic soils in the project area. 

Minuartia stolonifera Scott Mountain 
sandwort 

USFS Sensitive 
BLM Sensitive 

Inhabits rocky slopes on ultramafic soils in montane 
mixed conifer forest from 4,100 to 5,300 ft elevation. 
Endemic to California. Locations include Scott 
Mountain. Excluded from detailed analysis because 
there are no ultramafic soils in the project area, and 
because the project area lies outside the known or 
expected range of this species. 

Monardella douglasii var. 
venosa 

Veiny monardella BLM Sensitive This species is found in valley grasslands and is 
native to California and is endemic to California 
alone. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Montia howellii Howell’s montia USFS Sensitive Inhabits vernally, wet sites, often on compacted soil, 
below 1,500 ft elevation. Locations include Coastal 
and Klamath Mountains. Excluded from detailed 
analysis because the project area is above the 
elevation range of the species. 

Navarretia leucocephala 
ssp. bakeri 

Baker’s navarretia BLM Sensitive This species is found in yellow pine forest, northern 
oak woodlands, foothills valley grassland, freshwater 
wetland meadows, and vernal pools. It occurs almost 
always under natural conditions in wetlands and is 
native to California and is endemic to California 
alone. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Neviusia cliftonii Shasta snow-wreath BLM Sensitive This species is uncommon. It is found in shaded, 
north-facing, limestone slopes at elevations from 984 
through 1,640 ft. In the Cascade Range near Lake 
Shasta. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

 
 
 
 

   



Appendix C: Potentially Occurring USFS Sensitive and BLM Special-Status Species 

Trinity PUD Direct Interconnection Project Final EIS – November 2007 C-11 

Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Orthocarpus pachystachyus Shasta orthocarpus BLM Sensitive This species is found in meadows at elevations 

around 2,789 ft in the eastern Klamath Ranges, 
adjacent to the Cascade Range in central Siskiyou 
County. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Parnassia cirrata  Fringed grass-of-
parnassus 

USFS Sensitive Inhabits wet areas, lake edges, in ultramafic soils 
below 3,000 ft elevation. Locations include Klamath 
Ranges. Excluded from detailed analysis because 
there are no ultramafic soils in the project area. 

Paronychia ahartii Ahart’s paronychia BLM Sensitive Found on the floor and foothill terraces of upper 
Sacramento Valley in southern Shasta, Tehama and 
nothern Butte Counties. Occurs on rocky, sterile, 
clay-rich terraces soils; growing on the most stony 
microsites within its habitat, where the density of 
competing annual plants is low. Excluded from 
detailed analysis because the project area lies outside 
the known or expected range of this species. 

Penstemon filiformis Thread-leaved 
beardtongue 

USFS Sensitive 
BLM Sensitive 

Inhabits rocky openings in lower montane conifer 
forest on ultramafic soils from 2,000 to 6,000 ft 
elevation near the eastern Klamath Ranges in north 
Trinity and northwestern Shasta Counties. Excluded 
from detailed analysis because there are no 
ultramafic soils in the project area, and because the 
project area lies outside the known or expected range 
of this species.. 

Penstemon personatus Closed-throated 
beardtongue 

BLM Sensitive This species is found in yellow-pine, montane forests 
in elevations ranging from 4,821 to 5,906 ft in the 
northern Sierra Nevadas, in Butte and Plumas 
Counties. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Pentemon tracyi Tracy’s breadtongue BLM Sensitive Upper montane coniferous forests (rocky). 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Phacelia cookei Cooke’s phacelia BLM Sensitive This species is found in open areas, volcanic, sandy 
soils, and scrub from 4,593 to 5,577 ft in elevation in 
the northern High Cascade Range near Mount 
Shasta. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species. 

Phacelia greenei Scott Valley phacelia USFS Sensitive 
BLM Sensitive 

Klamath Ranges, eastern Siskiyou County. Bare 
gravelly ultramafic (“serpentine”) ridges and slopes 
in montane coniferous forest. Elevations from 5,000 
to 7,000 ft. Excluded from detailed analysis because 
there are no ultramafic soils in the project area, and 
because the project area lies outside the known or 
expected range of this species. 

Phacelia leonis Siskiyou phacelia BLM Sensitive This species is found in Red Fir Forest and is native 
to California and Oregon. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Ptilidium californicum Pacific fuzzwort USFS Sensitive/
Survey and 
Manage 

Large-diameter Douglas-fir or white fir, 3,000 to 
5,000 ft elevation. Potentially occurs in the project 
area. However, not found during the 2006 Botanical 
Surveys. 



Appendix C: Potentially Occurring USFS Sensitive and BLM Special-Status Species 

 

C-12 Trinity PUD Direct Interconnection Project Final EIS – November 2007 

Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Puccinellia howellii Howell’s alkaligrass USFS Sensitive 

BLM Sensitive 
Inhabits permanently wet mineralized salt springs. 
Known from only one site in western Shasta County, 
at approximately 1,500 ft elevation. Excluded from 
detailed analysis because there are no mineral 
springs in the project area, and because the project 
area lies outside the known or expected range of this 
species. 

Raillardella pringlei Showy raillardella USFS Sensitive 
BLM Sensitive 

This species is found in meadows and bogs/fens and 
occurs almost always under natural conditions in 
wetlands native to California and is endemic to 
California alone. Excluded from detailed analysis 
because there are no ultramafic soils in the project 
area, and because the project area lies outside the 
known or expected range of this species. 

Raillardiopsis scabrida Rough raillardella USFS Sensitive 
BLM Sensitive 

Inhabits rocky, open subalpine slopes from 5,500 
to 7,500 ft elevation. Locations include North 
Coast Ranges and southern Cascades. Excluded 
from detailed analysis because the project area is 
below the elevation range of this species. 

Rhynchospora californica California beaked-rush BLM Sensitive This species occurs in marshes, bogs, and seeps less 
than 3,281ft in northwestern California, Sonoma 
County, and the Sierra Nevada Foothills, northern 
San Francisco Bay Area. Plants have not been 
documented in recent years. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Rorippa columbiae Columbia yellow cress BLM Sensitive This species is found in meadows and playas 3,937 
to 5,906 ft in the Modoc Plateau in California to 
Washington. Excluded from detailed analysis 
because the project area lies outside the known or 
expected range of this species. 

Rupertia hallii Hall’s rupertia BLM Sensitive Southern Cascade Ranges in southern Tehama and 
northern Butte Counties. Oak woodland to lower 
mountain coniferous forest, 2,900 to 4,500 ft, on 
gentle slopes and woodland openings, sometimes on 
disturbed sites such as roadsides and timber harvest 
areas. Excluded from detailed analysis because the 
project area lies outside the known or expected range 
of this species.  

Sagittaria sanfordii Sanford’s arrowhead BLM Sensitive Tehama County on the eastside of the Sacramento 
Valley, northeast of Red Bluff in grassland/oak 
woodlands. Occurs in shallow, standing, freshwater 
and sluggish waterways within the following: 
marshes, swamps, ponds, vernal pools lakes, 
resevoirs, sloughs, ditches, canals, streams, and 
rivers at elevations from 10 to 2,000 ft. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 

Schistostegia pennata Goblin’s gold USFS Survey and 
Manage 

Moist rootwads in shady coniferous forest. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Sedum albomarginatum Feather River 
stonecrop 

BLM Sensitive This species is found on steep serpentine slopes from 
984 to 2,953 ft in the northern Sierra Nevada 
Foothills in Plumas County. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 
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Scientific Name Common Name Status Analysis 
Plants (Cont.)    
Sedum obtusatum spp. 
paradisum 

Canyon Creek 
stonecrop 

USFS Sensitive 
BLM Sensitive 

Southern Klamath Ranges in Shasta and Trinity 
Counties. Rock outcrops, gravel, and scree in mixed-
conifer/canyon live oak forest or chaparral. Found on 
granitic, metamorphic, and sedimentary rock types. 
Elevation ranges from 960 to 6,200 ft. Potentially 
occurs in the project area. However, not found during 
the 2006 Botanical Surveys. 

Senecio eurycephalus var. 
lewisrosei 

Cut-leaved ragwort BLM Sensitive Serpentine substrate in chaparral, foothill woodland, 
and lower mixed-conifer forest from 900 to 3,200 ft 
elevation. Plant is found on both green serpentine 
rock and reddish weathered ultramafic soils. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Sidalcea robusta Butte County 
checkermallow 

BLM Sensitive This species is found in the foothills of the southern 
Cascade Ranges in Butte County. Partial shade in 
foothill woodland (often with a chaparral component 
intermixed) and blue oak savanna, on Tuscan 
Formation−derived soils at 300 to 1,200 ft. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 

Silene salmonacea Klamath Mountain 
catchfly 

BLM Sensitive Lower montane coniferous forest/serpentinite 
openings. Potentially occurs in the project area. 
However, not found during the 2006 Botanical 
Surveys. 

Smilax jamesii English Peak 
greenbriar 

USFS Sensitive 
BLM Sensitive 

Lakesides, stream banks, and alder thickets in 
montane coniferous forest generally from 4,921 to 
8,202 ft in the Klamath Ranges and Cascade Range. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Tetraphis geniculata Tetraphis geniculata 
moss 

USFS Survey and 
Manage 

This species inhabits rotten stumps and logs, in 
shaded, humid locations at low to middle elevations. 
A closed canopy provides the best microclimate for 
optimal development of bryophyte species favoring 
decaying wood. Potentially occurs in project area. 
However, not found during the 2006 Botanical 
Surveys. 

Trifolium jokerstii Butte County golden 
clover 

BLM Sensitive Usually found in vernal swales, occasionally along 
edges of ephemeral stream banks and rarely along 
vernal pool edges within valley and foothill 
grassland and cismontane woodlands on volcanic 
substrates from 250 to 1,300 ft in elevation. 
Potentially occurs in the project area. However, not 
found during the 2006 Botanical Surveys. 

Invertebrates    
Ancotrema voyanum  Hooded lancetooth BLM Sensitive All known locations either near a stream or in a draw 

(intermittent stream channel). The average elevation 
is 1,753 ft, and the known elevational range is 550 to 
3,150 ft. Potentially occurs in the project area. 
However, this species was not found during the 2006 
Terrestrial Mollusk Surveys.  

 
 
 
 
 
 

   



Appendix C: Potentially Occurring USFS Sensitive and BLM Special-Status Species 

 

C-14 Trinity PUD Direct Interconnection Project Final EIS – November 2007 

Scientific Name Common Name Status Analysis 
Invertebrates (Cont.)    
Helminthoglypta hertleini  Oregon shoulderband 

snail 
BLM Sensitive Usually found within 98 ft of rocky areas, talus 

deposits, and in associated riparian areas in the 
Klamath physiographic province and the 
southwestern Oregon Cascades. Areas of herbaceous 
vegetation in these rocky forested habitats are 
preferred habitat. In more mesic, forested habitats, 
especially in the Cascades, the species is associated 
with large woody debris and the typical rocky habitat 
is not required. Potentially occurs in the project area. 
However, this species was not found during the 2006 
Terrestrial Mollusk Surveys.  

Helminthoglypta talmadgei  Trinity shoulderband 
snail 

BLM Sensitive Trinity and Humboldt Counties, California. Also 
known in Klamath National Forest. Species has a 
patchy distribution in the Klamath Mountains of 
northern California. Most sites are along the Trinity 
River, from Junction City to the Klamath River, plus 
one site at Orleans on the Klamath River, one on the 
South Fork of the Trinity River, six in the mountains 
south of the Trinity River (Trinity County), and a 
cluster of sites on the South Fork of the Salmon 
River. This species is known or suspected in Big Bar, 
Hayfork, Weaverville (Trinity County), and Yolla 
Bolla (Trinity County) Ranger Districts of Trinity 
National Forest, Lower Trinity and Orleans 
(Humboldt County) Ranger Districts of Six Rivers 
National Forest, Salmon River and Ukonom Ranger 
Districts in Siskiyou National Forest, and Bureau of 
Land Management lands (Trinity County). 
Potentially occurs in the project area. However, this 
species was not found during the 2006 Terrestrial 
Mollusk Surveys.  

Monadenia chaceana Siskiyou sideband 
snail 

BLM Sensitive Found in shrub steppe to pine oak woodland. Known 
from Trinity County. Potentially occurs in the project 
area. However, this species was not found during the 
2006 Terrestrial Mollusk Surveys.  

Monadenia circumcarinata Keeled sideband snail BLM Sensitive Not known to occur outside the Tuolumne River 
canyon, where it is found in association with steep 
limestone outcrops and talus slopes. The California 
Academy of Sciences has records for eight 
specimens collected in Tuolumne and Stanislaus 
Counties. Potentially occurs in the project area. 
However, this species was not found during the 2006 
Terrestrial Mollusk Surveys.  

Monadenia mormonum 
hirsuta  

Hairy Sierra sideband 
snail 

BLM Sensitive Found on the west side of Sierra Nevada, California; 
including Calaveras, Tuolumne, Mariposa, Fresno, 
Tehama, Placer, El Dorado, Sacramento, and 
Amador Counties. Potentially occurs in the project 
area. However, this species was not found during the 
2006 Terrestrial Mollusk Surveys.  
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Trilobopsis tehamana Tehama chaparral BLM Sensitive An endemic species found in Tehama, Butte, and 

Siskiyou Counties, California. Usually associated 
with limestone rockslides, but has also been found 
under leaf litter and woody debris on the ground 
within 300 ft of limestone outcrops. Potentially 
occurs in the project area. However, this species was 
not found during the 2006 Terrestrial Mollusk 
Surveys.  

Vespericola pressleyi  Pressley’s Hersperian 
snail 

BLM Sensitive Found exclusively in Trinity County, California, 
within the boundaries of the Shasta-Trinity National 
Forest, up to 3,020 ft elevation. An apparently rare 
species that is only known from a small area in 
northern Trinity County, California. Potentially 
occurs in the project area. However, this species was 
not found during the 2006 Terrestrial Mollusk 
Surveys.  

Amphibians    
Hydromantes shastae Shasta salamander  BLM Sensitive Currently known in the area north of the current 

Shasta Reservoir in northern California. 
Subsequently, they have been found in a number of 
sites in the vicinity of the Reservoir, east and west of 
the Sacramento River, and both north and south of 
the Pit River arm of the Reservoir. However, the 
total range of the species is < 35 km in greatest 
dimension. The species ranges between about 984 
and 2,953 ft in elevation. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Rana boylii Foothill yellow-legged 
frog 

BLM Sensitive Frequents shallow, slow, gravelly streams and rivers 
with sunny banks, in forests, chaparral, woodlands. 
Sea level to 6,700 ft. CNDDB records show recorded 
observation in proximity to the Project area. 
Potentially occurs in the project area. 

Scaphiopus hammondi Western spadefoot 
toad  

BLM Sensitive In California, the species was found throughout the 
Central Valley, and in the Coast Ranges and coastal 
lowlands from San Francisco Bay to Mexico. It has 
been extirpated from many locations within this 
range. The species is found mostly below 3,000 ft, 
but can occur up to 4,500 ft. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Birds    
Accipiter gentilis Northern goshawk USFS Sensitive Breeds from Alaska throughout most of Canada to 

New England, the northern Great Lakes region, and 
the Rockies, Cascades, and Sierra Nevada. Occupies 
various forest types, especially mature forest. 
CNDDB record in proximity to project area. 
Potentially occurs in the project area. 

Empidonax trailii Willow flycatcher USFS Sensitive Breeds across southern Canada through the middle 
United States, sporadically distributed in the center 
of United States, with isolated populations in 
California. Breeds in moist, shrubby areas, often with 
standing or running water. Winters in shrubby 
clearings and early successional growth. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 
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Birds (Cont.)    
Empidonax trailii Willow flycatcher USFS Sensitive Breeds across southern Canada through the middle 

United States, sporadically distributed in the center 
of United States, with isolated populations in 
California. Breeds in moist, shrubby areas, often with 
standing or running water. Winters in shrubby 
clearings and early successional growth. Excluded 
from detailed analysis because the project area lies 
outside the known or expected range of this species. 

Falco peregrinus Peregrine falcon USFS Sensitive Breeds locally from Alaska to Greenland and 
southward to Mexico, Missouri, and northern 
Georgia. Found in a variety of habitats, most with 
cliffs for nesting and open areas for foraging. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Mammals    
Antrozus pallidus Pallid bat BLM Sensitive Throughout its range, the bat is found in low 

elevation (<6,000 ft) hot, dry habitats, especially 
those characterized by rocky outcrops, canyon 
landscapes, shrub-steppe grasslands, and rugged 
terrain. In southern parts of its range, it also inhabits 
oak savannah woodland, higher elevation (up to 
8,000 ft) evergreen and mixed conifer woodland and 
intermontane valleys. It is most abundant in xeric 
ecosystems, including the Great Basin, Chihuahuan 
Mojave, and Sonoran Deserts.  
 
Pallid bats roost alone, in small groups (2 to 20 bats), 
or gregariously (100s of individuals). Day and night 
roosts include crevices in rocky outcrops and cliffs, 
cracks in basalt boulders, caves, mines, trees (e.g., in 
basal hollows or bole cavities, under exfoliating 
bark, on branches among foliage, or in snags), mud 
tubes in badland formations, and various human 
structures such as bridges (especially wooden and 
concrete girder designs), barns, porches, bat boxes, 
and human-occupied as well as vacant buildings Not 
likely to roost in the project area due to lack of 
suitable habitat, but may forage over a variety of 
habitats. 
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Corynorhinus townsendi Townsend’s big-eared 

bat 
BLM Sensitive Historic and current records for this bat species in 

California indicate that it occurs in a wide variety of 
habitats (from desert scrub to chaparral, oak 
woodland, and conifer forest) and in several life 
zones (particularly Lower and Upper Sonoran and 
Transition). The primary centers of distribution for 
the bat in California in the past 30 to 70 years are 
found in areas that offer caves or cave analogues 
(such as old mine workings). Thus populations have 
been concentrated in the limestone formations of the 
Sierra Nevada and Trinity mountain ranges, the 
volcanic formations in the northern part of the state, 
and a number of mining districts (most significantly 
those in the desert regions east and southeast of the 
Sierra Nevada, the Mother Lode country, and the 
inner coast range north of San Francisco). The 
majority of the extant bat colonies are still found in 
cave and mining districts. Not likely to roost in the 
project area due to lack of suitable habitat, but may 
forage over a variety of habitats. 

Eumops perotis californicus Greater western 
mastiff-bat 

BLM Sensitive This bat species is found from California 
(San Francisco across to the Sierra Nevada and 
south) through Las Vegas, Nevada southern half of 
Arizona to the Big Bend, Texas, area and south to 
Sinaloa in northwestern Mexico and the Zacatecas in 
central Mexico. It prefers rugged rocky canyons with 
abundant crevices and crowds into tight crevices a 
foot or more deep and 2 in. or more wide. Colonies 
prefer crevices even deeper, to 10 or more ft. Not 
likely to roost in project area due to lack of suitable 
habitat, but may forage over a variety of habitats.  

Lepus americanus 
klamathensis 

Oregon snowshoe hare BLM Sensitive This hare species is primarily found in riparian areas 
with thickets of deciduous trees such as alders and 
willows and in dense thickets of young conifers, 
particularly firs; found mainly above the Yellow Pine 
zone, in Canadian and Hudsonian associations. 
Excluded from detailed analysis because the project 
area lies outside the known or expected range of this 
species. 

Martes americana American marten USFS Sensitive Occupies mature, dense conifer forests or mixed 
conifer-hardwood forests with woody debris on the 
forest floor. Excluded from detailed analysis because 
the project area lies outside the known or expected 
range of this species. 

Martes pennanti pacificus Pacific fisher USFS Sensitive  Occupies large areas of primarily coniferous forests 
with fairly dense canopies and large trees, snags, and 
down logs. Currently, only three small, isolated 
populations remain, including native populations in 
northwestern California and the southern Sierra 
Nevada and a reintroduced population in the 
southern Oregon Cascades. Two pacific fishers were 
identified during the 2006 Northern Spotted Owl 
Surveys. Potentially occurs in the project area. 
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Scientific Name Common Name Status Analysis 
Mammals (Cont.)    
Myotis ciliolabrum Small-footed myotis BLM Sensitive The small-footed myotis is a common bat of arid 

uplands in the Upper sonoran and Transition life 
zones of California. It occurs along the southern half 
of the California coast and the west and east sides of 
the Sierra Nevada to about 8,900 ft. They seem to 
prefer open stands in forests, woodlands and brushy 
habitats. 
 
These bats hibernate in suitable caves or mine 
tunnels within the range occupied in summer. Bats 
observed in winter are often found wedged deeply 
into narrow cracks and crevices in the rock ceilings 
of old mines. When probed from these crevices they 
are able to fly, which indicates that they do not go 
into a deep winter sleep. Excluded from detailed 
analysis because the project area lies outside the 
known or expected range of this species. 

Myotis evotis Long-eared myotis BLM Sensitive The long-eared myotis is found throughout 
California except in the hot central valley and the dry 
hot deserts of southern and southeastern California. It 
feeds over water, among trees and shrubs within 4 ft 
of the ground and catches insects while in flight, 
feeding from the ground, or gleaning from foliage. 
This bat is capable of hovering and feeds on the 
edges of habitat or over water. Emerges late in the 
evening to forage. This bat can be found in brush, 
woodland, and forests habitats up to 9,000 ft, 
possibly preferring coniferous woodlands and 
forests, yet is uncommon in most of its range. Not 
likely to roost in the project area due to lack of 
suitable habitat, but may forage over a variety of 
habitats.  

Myotis thysanodes Fringed myotis BLM Sensitive This species it most abundant in desert scrubland, 
grassland, xeric woodland, sage-grass steppe, mesic 
old-growth forest, and multi-aged subalpine 
coniferous and mixed-deciduous forests. Xeric 
woodlands consisting of oak and pinyon-juniper 
appear to be the most commonly used.  
 
The fringed bat is a colonial-roosting species with 
colonies ranging anywhere from 10 to 2,000 
individuals, although large colonies are quite rare. 
Where available, caves, buildings, underground 
mines, rock crevices in cliff faces and bridges are 
used for maternity and night roosts, while 
hibernation has only been documented in buildings 
and underground mines. Tree-roosting has also been 
documented in Oregon, New Mexico, and California. 
Not likely to roost in the project area due to lack of 
suitable habitat, but may forage over a variety of 
habitats. 
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Scientific Name Common Name Status Analysis 
Mammals (Cont.)    
Myotis yumanensis Yuma myotis  The Yuma myotis bat occurs along the western 

quarter of North America from Canada, south to 
Mexico, and eastward to Idaho and Texas, including 
parts of Montana, Utah, and Colorado. This bat is 
common in California and found throughout the state 
except in the Mojave and Colorado deserts of south 
eastern California. Found in open forests and 
woodlands usually feeding over water. Emerges soon 
after sunset and feeds on a variety of flying insects 
low to the ground. Roosts in buildings, mines, caves, 
or crevices. In summer, females form maternity 
colonies that may include thousands of individuals. 
Maternity colonies are found in buildings, under 
bridges, and in mines and caves. Males live relatively 
solitary lives, roosting in buildings or other suitable 
roosts. Bats leave the nursery roosts in the fall, 
although their winter habitat is unknown. Not likely 
to roost in the project area due to lack of suitable 
habitat, but may forage over a variety of habitats. 
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APPENDIX D  
 

HERBICIDES  
 
 
D.1  GENERAL HERBICIDE BEST MANAGEMENT PRACTICES 
 

• Review Federal and California State pesticide regulations for restrictions on use of 
particular herbicides.  

 
• Review landowner/interagency agreements for herbicide type or application method 

restrictions. 
 

• Observe site conditions to match specific herbicides and application methods to those 
conditions, which should encompass: 

 
− Plants that are to be controlled, 
− Season of the year and associated limitations, 
− Presence of sensitive environmental areas (such as endangered species, habitat, and 

wetlands), 
− Presence/proximity of nontarget vegetation, and 
− Vegetation conditions (such as height and amount of tall-growing brush). 

 
• Review Western’s environmental protection requirements. 

 
• Follow all restrictions and guidance listed on the herbicide label. 

 
• Calibrate equipment to ensure that the proper mixtures and volumes of herbicides are 

applied. 
 

• Select the proper nozzle tip to avoid overspray. 
 

• Handle herbicides in a manner that avoids accidental spills and ensures worker and public 
safety. 

 
• Follow all herbicide spill requirements in the rare case of an herbicide spill, including 

containment and cleanup procedures. 
 

• Adjust herbicide application methods on the basis of wind speed and direction, which 
may include avoiding application on windy days when the potential for drifting is 
greatest. 

 
• Use herbicide-thickening agents (as appropriate), follow label instructions, and consider 

weather restrictions to reduce the drift hazard to nontarget plants. 
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• Visit ROWs after treatments to determine whether target vegetation was controlled and 
whether nontarget plants were affected. Note any unexpected results, and change 
procedures as needed to achieve better results during future treatments. 

 
• Protect drinking water sources by following all buffer zone restrictions. 

 
• Ensure that treated areas are posted and re-entry intervals are specified and enforced in 

accordance with label instructions anywhere that herbicides are being used. 
 

• Use only herbicides that are virtually nontoxic to animals in areas that get heavy public 
use. 

 
• In treated areas, post any restrictions on contacting treated vegetation and ensure that they 

are clearly stated. 
 

• Ensure that all persons who apply herbicides have received training and are licensed in 
appropriate application categories. 

 
• Follow all herbicide label and material safety data sheet (MSDS) instructions regarding 

mixing and application standards to reduce the potential for exposing the public as a 
result of drifting or misapplication.  

 
• Comply with herbicide-free buffer zones, if any, as per label instructions if herbicides are 

being used near crops for consumption. 
 

• Never leave herbicides or equipment unattended in unrestricted access areas. 
 

• Closely follow all required equipment-cleaning standards as indicated on the herbicide 
label. 

 
• In the event of a spill, immediately notify those who could potentially be affected. 

 
D.2  HERBICIDES APPROVED FOR USE BY WESTERN AND CURRENTLY 

REGISTERED FOR USE IN CALIFORNIA 
 
Table D-1 lists herbicides and common trade names for formulations. Note that herbicides are 
typically mixed with surfactants, adjuvants, drift-control agents, deposition-retention agents, 
dyes, etc., to aid application and herbicide effectiveness. The table is followed by information 
from the MSDSs for the herbicides. 
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Table D-1  Approved and Registered Herbicides 

Herbicide Trade Namea 

EPA 
Registration 

Number Manufacturer(s) Typical Use(s) 
Bromacil and Diuron  Krovar® I DF 352-505 DuPont Substations 

Chlorsulfuron Telar® DF 352-522 DuPont ROW 

Chlorsulfuron and 
Sulfometuron Methyl 

Landmark MP®c 352-621 DuPont ROW 

Clopyralid Transline® 62719-73 Dow AgroSciences Noxious weed control 
2,4-D Weedar 64® 71368-1 Nufarm Substations, ROW 

Diglycolamine salt of 
Dicamba 

Vanquish® 100-884 Novartis ROW (stump treatment), 
substations 

Karmex DF® 1812-362 Griffin Substations Diuron 
Direx 4L® 1812-257 Griffin Substations, ROW 

Fluroxypyr Vista® 62719-308 Dow AgroSciences ROW, substations, esp. for 
Kochia 

Accord® Concentrate 62719-324 Dow AgroSciences Substations, ROW  

Roundup® 524-445 Monsanto Substations 
Roundup PRO® 524-475 Monsanto Substations 

Glyphosate 

Rodeo® 62719-324 Dow AgroSciences Substations 

Arsenal® 241-299 BASF Substations, ROW 

Imazapyr EZJECT® 61202-1 Odom Stump injection 
Imazapyr 

Stalker® 241-398 BASF Stump treatment 
Mefluidide Embark 2S® (plant 

growth regulator) 
2217-759 PBI/Gordon Buffers, around substations 

(on grass) 

Oryzalin Pro 4® 72167-15-
74477 

Vegetation 
Management 

Substations, ROW Oryzalin 

Surflan A.S.® 62719-113 Dow AgroSciences Substations 

Oxyfluorfen Goal® 2XL 62719-424 Dow AgroSciences ROW 
Paclobutrazol Profile 2SC® (tree 

growth regulator) 
62719-234 Dow AgroSciences ROW (sensitive areas), 

substations (screens) 

Pendimethalin Pendulum WDG® 241-340 BASF Substations 

Oust® 352-401 DuPont Storage yards, substations, 
ROW 

Sulfometuron Methyl 

Landmark MP®b 352-621 DuPont Storage yards, substations, 
ROW 

Garlon 3A® 62719-37 Dow AgroSciences ROW 

Garlon 4® 62719-40 Dow AgroSciences ROW 

Triclopyr 

Pathfinder II® 62719-176 Dow AgroSciences Stump treatment 
Biobarrier® 59823-1 Reemay Substations, yards Trifluralin 
Biobarrier II® 59823-3 Reemay Substations, yards 

a Note that trade names are current common formulations using the listed herbicide as an active ingredient. Western may 
employ different formulations of the listed herbicide that develop with improvements in herbicide technology. 

b  Uses mix of two herbicides. 

Sources: California Department of Pesticide Regulation, 2007, Home Page, Accessed July 2007. Available at 
http://www.cdpr.ca.gov/index.htm. Western Area Power Administration, 2007, Integrated Vegetation Management Environmental 
Guidance Manual, January. 
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D.2.1  Krovar I DF 
 
Common or Chemical Name(s): Bromacil and Diuron 
Manufacturer(s): DuPont 
EPA Registration Number(s): 352-505 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Bromacil: (5-Bromo-3-Sec-Butyl-6-Methyluracil)
Diuron: (3-(3,4-Dichlorophenyl) -1,1-Dimenthylurea) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Oral Toxicity: LD50 (honey bee) > 1 microgram (µg)/bee 
Acute Contact Toxicity: LD50 (honey bee 48-hour) > 100 µg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget brush/woody plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 36 milligrams per liter (mg/L) 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 127 mg/L 
OVERALL TOXICITY: slightly toxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: EC50 (Daphnia magna 48-hour) 121 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (Eastern oyster larvae 48-hour) 130 mg/L 
Acute Toxicity: LC50 (mysid 48-hour) 12.9 mg/L 
Acute Toxicity: LC50 (sheepshead minnow 48-hour) 1,620 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,250 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 10,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 10,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) 2,500 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
Low potential 

Toxic Inert Ingredients Listed on MSDS: None 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.2  Telar DF 
 
Common or Chemical Name(s): Chlorsulfuron 
Manufacturer(s): DuPont 
EPA Registration Number(s): 352-522 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Chlorsulfuron (2-Chloro-N-[[4-Methoxy- 
6-Methyl-1,3,5-Triazin-2-Yl)Amino]Carbonyl]Benzenesulfonamide) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 250 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 300 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 370.9 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (Eastern oyster larvae 48-hour) 385 mg/L 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) > 980 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 5,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,620 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
No potential 

Toxic Inert Ingredients Listed on MSDS: None 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): Syl-Tac 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.3  Landmark MP 
 
Common or Chemical Name(s): Chlorsulfuron, Sulfometuron Methyl 
Manufacturer(s): DuPont 
EPA Registration Number(s): 352-621 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Chlorsulfuron (2-Chloro-N-[[4-Methoxy- 
6-Methyl-1,3,5-Triazin-2-Yl)Amino]Carbonyl]Benzenesulfonamide) (25%) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 250 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 300 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 370.9 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (Eastern oyster larvae 48-hour) 385 mg/L 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) > 980 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 5,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,620 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
No potential 

Toxic Inert Ingredients Listed on MSDS: None 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): Syl-Tac 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.3  Landmark MP (Cont.) 
 
Chemical Name: Sulfometuron Methyl 
Toxic Active Ingredients Listed on MSDS: Sulfometuron methyl: (methyl 2- 
(4,6-dimethyl-2-pyrimidinyl)-mino]carbonyl]amino]sulfonyl]benzoate) (50%) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 11 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 148 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 150 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) > 150 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (Eastern oyster larvae 48-hour) 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) > 45 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 5,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,620 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
No potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.4  Transline 
 
Common or Chemical Name(s): Clopyralid 
Manufacturer(s): Dow AgroSciences 
EPA Registration Number(s): 62719-73 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Clopyralid: (3,6-Dichloro-2-pyridinecarboxylic 
acid, Monoethanolamine salt) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 100 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (fiddler crab 96-hour) ⎯ no information 
Acute Toxicity: LC50 (grass shrimp 96-hour) ⎯ no information 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) < 2,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) < 2,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) < 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) < 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: slightly toxic 

Bioaccumulation Potential 
Little or no potential 

Toxic Inert Ingredients Listed on MSDS: 
Isopropyl alcohol 
Polyglycol 26-2 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): Syl-Tac 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.5  Weedar 64 
 
Common or Chemical Name(s): 2,4-D 
Manufacturer(s): Nufarm 
EPA Registration Number(s): 71368-1 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 2,4-Dichlorophenoxyacetic acid (2,4-D)  
Dimethylamine (DMA)  
Diethanolamine  
Ethylene glycol 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg /bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 1.1 to > 240 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 0.9 to > 524 mg/L 
OVERALL TOXICITY: highly toxic to practically nontoxic (depending  
on formulation) 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 5.8 to > 184 mg/L 
OVERALL TOXICITY: moderately toxic to practically nontoxic  
(depending on formulation) 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (Dungeness crab 96-hour) > 10.0 mg/L 
Acute Toxicity: LC50 (brown shrimp 96-hour) > 2.0 mg/L 
OVERALL TOXICITY: moderately toxic to slightly toxic (depending on 
formulation) 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (various birds) 472 to > 2,000 (mg/kg) 
Avian Subacute Dietary Toxicity: LC50 (various birds) > 1,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (various mammals) > 100 to 
> 5,000 mg/kg 
OVERALL TOXICITY: moderately toxic to practically nontoxic (depending  
on formulation) 

Bioaccumulation Potential 
Low potential 
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D.2.5  Weedar 64 (Cont.) 
 
Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.6  Vanquish 
 
Common or Chemical Name(s): Diglycolamine salt of Dicamba 
Manufacturer(s): Novartis 
EPA Registration Number(s): 100-884 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Dicamba (56.8%) 
Chemical Name: 3,6-Dichloro-o-Anisic Acid 
Chemical Class: Substituted Benzoic Acid Herbicide 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 100 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 135 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 110 mg/L 
OVERALL TOXICITY: slightly toxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (fiddler crab 96-hour) > 180 mg/L 
Acute Toxicity: LC50 (grass shrimp 96-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 2,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 10,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 10,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 500 mg/kg 
OVERALL TOXICITY: slightly toxic 

Bioaccumulation Potential 
Slight potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.7  Karmex DF and Direx 4L 
 
Common or Chemical Name(s): Diuron 
Manufacturer(s): Griffin 
EPA Registration Number(s):  Karmex DF 1812-362 
 Direx 4L 1812-257 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder 

Other (specify): 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS:  Diuron: (3-(3,4-Dichlorophenyl)-1, 
1-Dimethylurea) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 190 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 300 mg/L 
OVERALL TOXICITY: moderately toxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 1.0 mg/L 
OVERALL TOXICITY: highly toxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) 
Acute Toxicity: LC50 (grass shrimp 96-hour) 
Acute Toxicity: LC50 (Eastern oyster 96-hour) 
OVERALL TOXICITY: moderately toxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 2,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 1,730 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 1,730 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) 2,800 mg/kg 
OVERALL TOXICITY: slightly toxic 

Bioaccumulation Potential 
Slight potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.8  Vista 
 
Common or Chemical Name(s): Fluroxypyr 
Manufacturer(s):  Dow AgroSciences 
EPA Registration Number(s): 62719-308 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
Fluroxypyr: 1-Methylheptyl Ester  26.2% 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: no information  
OVERALL TOXICITY: practically nontoxic 

Plants  
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: no information 
Acute Toxicity: no information 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: no information 
Acute Toxicity: no information 
Acute Toxicity: no information 
OVERALL TOXICITY: practically nontoxic  

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,250 mg/kg 
Avian Acute Oral Toxicity: no information 
Avian Subacute Dietary Toxicity: no information 
Avian Subacute Dietary Toxicity: no information 
Mammal Acute Oral Toxicity: LD50 (rat) > 3,738 mg/kg 
OVERALL TOXICITY: moderately toxic 

Bioaccumulation Potential 
Moderate potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.9  Accord Concentrate, Roundup, Roundup PRO, and Rodeo 
 
Common or Chemical Name(s): Glyphosate 
Manufacturer(s): Dow AgroSciences (Accord Concentrate, Rodeo), Monsanto (Roundup, 
Roundup PRO) 
EPA Registration Number(s): Accord Concentrate 62719-324 
     Roundup  524-445 
     Roundup PRO  524-475 
     Rodeo   62719-324 
Formulation:  Granule  Liquid  Emulsifiable Concentrate    

Wettable Powder  Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: Isopropylamine salt of N-
(phosphonomethyl)glycine: Isopropylamine salt of glyphosate 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
For Glyphosate formulations labeled for terrestrial uses 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 8.2 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 5.8 mg/L 
Acute Toxicity: LC50 (chinook salmon 96-hour) 20 mg/L 
Acute Toxicity: LC50 (coho salmon 96-hour) 22 mg/L 
OVERALL TOXICITY: moderately toxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: EC50 (Daphnia magna 48-hour) 12.9 mg/L 
OVERALL TOXICITY: slightly toxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (fiddler crab 96-hour) 934 mg/L 
Acute Toxicity: LC50 (grass shrimp 96-hour) 281 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 2,251 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,620 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,620 mg/kg 
Mammal Acute Oral Toxicity: LD50 (goat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 
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D.2.9  Accord Concentrate, Roundup, Roundup PRO, and Rodeo (Cont.) 
 
Bioaccumulation Potential 

Little or no potential for Glyphosate formulations labeled for  
aquatic/terrestrial uses 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.10  Arsenal, Imazapyr EZJECT, and Stalker 
 
Common or Chemical Name(s): Imazapyr 
Manufacturer(s): BASF (Arsenal, Stalker), Odom (EZJECT) 
EPA Registration Number(s): Arsenal  241-299 
 Imazapyr EZJECT  61202-1 
 Stalker  241-398 
Formulation:  Granule  Liquid (Arsenal)  Emulsifiable Concentrate (Stalker)   

Wettable Powder  Other (specify): Capsule Solid (Imazapyr EZJECT) 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS:  2-(4-isopyropyl-4-methyl-5-oxo-2imidazoli-2-yl) 
nicotinic acid, salt with isopropylamine (1:1) 
2-(4,5-dihydro-4-methyl-4-(1-methylethyl)-oxo-1H-imidazol-2-yl)-3pyridinecarbolylic acid, 
salt with 2-propanamine (1:1) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 100 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) > 100 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) 
Acute Toxicity: LC50 (grass shrimp 96-hour) 
Acute Toxicity: LC50 (eastern oyster 96-hour) 
OVERALL TOXICITY: practically nontoxic (on the basis of freshwater data, 
Imazapyr is not expected to be toxic to estuarine invertebrates) 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,150 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 2,150 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
Little potential 
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D.2.10  Arsenal, Imazapyr EZJECT, and Stalker (Cont.) 
 
Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): Hasten 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.11  Embark 2S 
 
Common or Chemical Name(s): Mefluidide  
Manufacturer(s): PBI/Gordon 
EPA Registration Number(s): 2217-759 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS:  Flurprimidol: alpha-(1-Methyl ethyl)-alpha- 
(4-trifluoromethoxy)phenyl)-5-pyrimidine-methanol 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact may injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) < 100 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) < 100 mg/L 
OVERALL TOXICITY: slightly toxic 

 
Aquatic Freshwater Invertebrates 

Acute Toxicity: LC50 (Daphnia magna 48-hour) ⎯ no information 
OVERALL TOXICITY: not available 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (Eastern oyster larvae 48-hour) — no information 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) no information 
OVERALL TOXICITY: not available 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 4,640 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 10,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 10,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 4,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
No potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.12  Oryzalin Pro 4 and Surflan A.S. 
 
Common or Chemical Name(s): Oryzalin 
Manufacturer(s): Vegetation Management (Oryzalin Pro 4), Dow AgroSciences 
(Surflan A.S.) 
EPA Registration Number(s):  Oryzalin Pro 4 72167-15-74477 
 Surflan A.S. 62719-113 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
Oryzalin: 3,5-Dinitro-N4,N4-dipropyl-sulfanilamide 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee) > 11 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 3.26 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 2.88 mg/L 
OVERALL TOXICITY: moderately toxic 

Aquatic Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 1.4 mg/L 
OVERALL TOXICITY: moderately toxic 

Aquatic Estuarine/Marine Invertebrates 
Studies not required by the EPA. The EPA calculates that the toxicity will be 
similar to calculations for freshwater invertebrates. 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) 1,046 mg/kg 
Avian Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Small Mammal Acute Oral Toxicity: LD50 > 10,000 mg/kg 
OVERALL TOXICITY: slightly to practically nontoxic 

Bioaccumulation Potential 
Low potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.13  Goal 2XL 
 
Common or Chemical Name(s): Oxyfluorfen 
Manufacturer(s): Dow AgroSciences 
EPA Registration Number(s): 62719-424 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
Oxyfluorfen: 2-chloro-1-(3-ethoxy-4-nitrophenoxy)-4-(trifluoromethyl)benzene 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: N/A 
OVERALL TOXICITY: N/A 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 0.41 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 0.2 mg/L 
OVERALL TOXICITY: very highly toxic 

Aquatic Invertebrates 
Acute Toxicity: LC50 (Diatom 48-hour) 0.031 mg/L 
OVERALL TOXICITY: very highly toxic 

Aquatic Estuarine/Marine Invertebrates 
Studies not required by the EPA. The EPA calculates that the toxicity will be 
similar to calculations for freshwater invertebrates. 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 2,000 mg/kg 
Avian Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Small Mammal Acute Oral Toxicity: N/A 
OVERALL TOXICITY: slightly to practically nontoxic 

Bioaccumulation Potential 
Moderate potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.14  Profile 2SC  (Tree Growth Regulator) 
 
Common or Chemical Name(s): Paclobutrazol 
Manufacturer(s): Dow AgroSciences 
EPA Registration Number(s): 62719-234 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
Paclobutrazol: (4-chlorophenyl)methyl-1,1-dimethylethyl-1H-1,2,4-triazole-1-ethanol 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) >100 μg/bee 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will slow the growth of target and nontarget trees. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 27.8 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 23.6 mg/L 
OVERALL TOXICITY: slightly toxic 

Aquatic Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 33.2 mg/L 
OVERALL TOXICITY: slightly toxic 

Aquatic Estuarine/Marie Invertebrates  
Studies not required by the EPA. The EPA calculates that the toxicity will be 
similar to calculations for freshwater invertebrates. 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (mallard duck) 7,913 mg/kg 
Avian Dietary Toxicity: LC50 (mallard duck) > 20,000 mg/kg 
Avian Dietary Toxicity: LC50 (bobwhite quail) > 5,000 mg/kg 
Small Mammal Acute Oral Toxicity: LD50 > 2,140 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential  
Low potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.15  Pendulum WDG 
 
Common or Chemical Name(s): Pendimethalin 
Manufacturer(s): BASF 
EPA Registration Number(s): 241-340 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzeneamine 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (no information available) 
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

 
 
Aquatic Vertebrates 

Acute Toxicity: LC50 (bluegill sunfish 96-hour) 0.199 mg/L 
OVERALL TOXICITY: highly toxic (depending on formulation) 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 0.28 mg/L 
OVERALL TOXICITY: highly toxic (depending on formulation)  

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: LC50 (Dungeness crab 96-hour) > 10.0 mg/L 
Acute Toxicity: LC50 (brown shrimp 96-hour) > 2.0 mg/L 
OVERALL TOXICITY: slightly toxic (depending on formulation) 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (various birds) > 2,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 3,149 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rats) > 5,000 mg/kg 
OVERALL TOXICITY: moderately toxic to practically nontoxic (depending  
on formulation) 

Bioaccumulation Potential 
Low potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.16  Oust 
 
Common or Chemical Name(s): Sulfometuron Methyl 
Manufacturer(s): DuPont 
EPA Registration Number(s): 352-401 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify): solid, dry, flowable 
Toxicity Information 

Toxic Active Ingredients Listed on MSDS:  sulfometuron methyl: (methyl 2- 
(4,6-dimethyl-2-pyrimidinyl)- mino]carbonyl]amino]sulfonyl]benzoate) (75%) 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 11 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) > 148 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) > 150 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) > 150 mg/L 
OVERALL TOXICITY: practically nontoxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (Eastern oyster larvae 48-hour) 
Acute Toxicity: LC50 (sheepshead minnow 96-hour) > 45 mg/L 
OVERALL TOXICITY: practically nontoxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) > 5,000 mg/kg 
Avian Acute Oral Toxicity: LD50 (mallard duck) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,620 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
No potential 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.17  Garlon 3A, Garlon 4, and Pathfinder II 
 
Common or Chemical Name(s):  Triclopyr 
Manufacturer(s): Dow AgroSciences 
EPA Registration Number(s): Garlon 3A 62719-37 
     Garlon 4 62719-40 
     Pathfinder II 62719-176 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder   

Other (specify):  
Toxicity Information 

Toxic Active Ingredients Listed on MSDS: 
Triclopyr ((3,5,6-trichloro 2-pyridinyl)oxy) acetic acid), triethylamine salt (44.4%) ⎯ 
Garlon 3A 
Triclopyr ((3,5,6-trichloro-2-pyridinyl)oxy) acetic acid, butoxy ethyl ester (61.6%) ⎯ Garlon 4 
Triclopyr ((3,5,6-trichloro-2-pyridinyl)oxy) acetic acid, butoxy ethyl ester (13.6%) ⎯ 
Pathfinder II 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: LD50 (honey bee contact) > 100 μg/bee  
OVERALL TOXICITY: practically nontoxic 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (rainbow trout 96-hour) 0.08-4.9 mg/L 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 2.1 mg/L 
Acute Toxicity: LC50 (coho salmon 96-hour) 0.45 mg/L 
OVERALL TOXICITY: highly toxic 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (Daphnia magna 48-hour) 2.2 mg/L 
OVERALL TOXICITY: moderately toxic 

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: EC50 (grass shrimp 96-hour) 1.7 mg/L 
Acute Toxicity: EC50 (eastern oyster 96-hour) 56-87 mg/L 
Acute Toxicity: EC50 (tidewater silverside 96-hour) 0.45 mg/L 
OVERALL TOXICITY: highly toxic 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (bobwhite quail) 8,490 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (bobwhite quail) > 5,000 mg/kg 
Avian Subacute Dietary Toxicity: LC50 (mallard duck) > 5,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rat) 1,581 mg/kg males,  
1,338 mg/kg females 
OVERALL TOXICITY: practically nontoxic 

Bioaccumulation Potential 
Little potential 
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D.2.17  Garlon 3A, Garlon 4, and Pathfinder II (Cont.) 
 
Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils):  
Syl-Tac, Hasten 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.2.18  Biobarrier and Biobarrier II 
 
Common or Chemical Name(s): Trifluralin 
Manufacturer(s): Reemay 
EPA Registration Number(s):  Biobarrier 59823-1 
 Biobarrier II 59823-3 
Formulation:  Granule  Liquid  Emulsifiable Concentrate  Wettable Powder  Other 
(specify): The herbicide is formulated as a liquid, emulsifiable concentrate, granular, flowable 
concentrate, impregnated material, soluble concentrate/liquid, soluble 
concentrate/solid, and water dispersible granules (dry flowable). 

Toxicity Information 
Toxic Active Ingredients Listed on MSDS: 
Trifluralin: a,a,a-trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine 
Toxicity Information on Toxic Active Ingredients (Lethal/Sublethal): 
Microorganisms 

Acute Contact Toxicity: no information available 
OVERALL TOXICITY: unknown 

Plants 
Contact will injure or kill target and nontarget plants. 

Aquatic Vertebrates 
Acute Toxicity: LC50 (bluegill sunfish 96-hour) 58 μg/L  
Acute Toxicity: LC50 (rainbow trout 96-hour) 41 μg/L 
Acute Toxicity: LC50 (largemouth bass 96-hour) 75 μg/L 
OVERALL TOXICITY: highly toxic (depending on formulation) 

Aquatic Freshwater Invertebrates 
Acute Toxicity: LC50 (water flea 48-hour) 0.56 to 0.9 mg/L 
Acute Toxicity: LC50 (stone fly 48-hour) 2.8 mg/L 
Acute Toxicity: LC50 (side swimmer 48-hour) 2.2 mg/L 
OVERALL TOXICITY: highly toxic (depending on formulation)  

Aquatic Estuarine/Marine Invertebrates 
Acute Toxicity: no available information 
OVERALL TOXICITY: unknown 

Terrestrial Animals 
Avian Acute Oral Toxicity: LD50 (various birds) > 2,000 mg/kg 
Mammal Acute Oral Toxicity: LD50 (rats) > 5,000 mg/kg 
OVERALL TOXICITY: practically nontoxic (to birds and mammals) 

Bioaccumulation Potential 
Moderate to high potential in aquatic species 

Toxic Inert Ingredients Listed on MSDS: N/A 
Toxicity Information on Toxic Inert Ingredients (Lethal/Sublethal): N/A 
Trade Names of Adjuvants (Drift Control Agents, Stickers, Surfactants, Oils): N/A 
Toxicity Information on Adjuvants (Lethal/Sublethal): N/A 
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D.3  HERBICIDES APPROVED BY THE U.S. FOREST SERVICE 
 
Table D-2 lists the herbicides approved by Western, the Bureau of Land Management (BLM), 
and the U.S. Forest Service (USFS). Risk assessment summaries are then provided for the nine 
USFS-approved herbicides. 
 
 

Table D-2  Herbicides Approved for Use by 
Various Landowner Agencies 

Landowner Agency 
Herbicide Western BLM USFS 

Bromacil X X  
Chlorsulfuron X X X 
Clopyralid X X X 
2,4-D X X X 
Dicamba X X X 
Diuron X X  
Fluroxypyr X   
Glyphosate X X X 
Imazapyr X X X 
Mefluidide X X  
Oryzalin X   
Oxyfluorfen X  X 
Paclobutrazol X   
Pendimethalin X   
Sulfometuron Methyl X X X 
Triclopyr X X X 
Trifluralin X   
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D.3.1  Chlorosulfuron 
 
Chlorosulfuron is used by the USFS only for the control of noxious weeds. It is recommended 
for use on preemergent and early postemergent control of many annual, biennial, and perennial 
broadleaf weeds. The most common application methods are direct foliar application (e.g., from 
a backpack) and broadcast foliar application (e.g., using a boom sprayer). The typical application 
rate is about 0.056 lb/acre, and the likely range is about 0.0059 to 0.25 lb/acre, on the basis of the 
manufacturer’s recommendations on the label. 
 
Human Health Risks 
 
Acute toxicity of chlorosulfuron in mammals is low, with no specific target organ identified in 
studies. The compound is not mutatagenic in test species, and it has not been identified as a 
carcinogen. It is mildly irritating to the eyes and skin but not sensitizing to repeated application 
to skin. It is rapidly eliminated from the body, mostly in original form in urine, with a half-life of 
6 hours in rats. Typical exposure scenarios would not result in doses to workers or members of 
the public that exceed a level of concern. Similarly, risks to terrestrial and aquatic animals in 
application areas are low. 
 
Ecological Risks 
 
Adverse impacts to nontarget plant species, both terrestrial and aquatic are likely, the degree of 
which depends on the means of application. Damage to nontarget terrestrial species could extend 
beyond 900 ft of the application site using broadcast application. Damage to aquatic plants, 
particularly macrophytes, is also possible, but likely much less substantial. Algal species are 
even less sensitive. Any concerns would only occur in areas where transport to water bodies after 
application was likely. 
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D.3.2  Clopyralid 
 
Clopyralid is a selective herbicide used primarily in the control of broadleaf weeds. The USFS 
uses only a single commercial formulation of clopyralid, Transline®. Such use is almost 
exclusively in noxious weed control. Relatively minor uses include rights-of-way management, 
wildlife openings, and facilities maintenance. Transline is a liquid formulation of clopyralid that 
is manufactured by Dow AgroSciences and contains 40.9% clopyralid as the monoethanolamine 
salt and 59.1% inert ingredients. Technical grade clopyralid contains the contaminants 
hexachlorobenzene and pentachlorobenzene at average concentrations of less than 2.5 parts per 
million (ppm) and less than 0.3 ppm, respectively. The most common methods of ground 
application involve backpack (selective foliar) and boom spray (broadcast foliar) operations. 
USFS does not and does not intend to use Transline in aerial applications. The typical application 
rate in USFS programs is about 0.35 lb (acid equivalent)/acre, and the likely range is about 0.1 to 
0.5 lb/acre. Application rates are expressed as “acid equivalent” (a.e.), or the equivalent amount 
(in pounds) of the active ingredient in the form of an organic acid when it is used in the form of 
various esters or salts of the active incredient. Application rates expressed as “active ingredient” 
(a.i.) are used to indicate the amount (in pounds) of actual herbicide compound applied in 
formulations including other ingredients, such as carriers. 
 
Human Health Risks 
 
The acute toxicity of clopyralid is low in experimental mammals, and is expected to be similarly 
low in humans and mammalian wildlife. The most commonly observed sign of toxicity in test 
animals is central nervous system depression. No specific target organ toxicity was identified in 
chronic toxicity testing. 
 
Technical grade clopyralid has been subject to several chronic bioassays for carcinogenicity and 
none of the bioassays have shown that clopyralid has carcinogenic potential. However, technical 
grade clopyralid contains low levels of hexachlorobenzene, which has shown carcinogenic 
activity in three mammalian species and has been classified as a potential human carcinogen by 
the U.S. Environmental Protection Agency (EPA). Risk analysis indicates, however, that the 
presence of contaminants in clopyralid does not appear to present any substantial cancer risk. 
 
Based on the estimated levels of exposure and the criteria for acute and chronic exposure 
developed by the EPA, there is no evidence that typical or accidental exposures will lead to dose 
levels that exceed the level of concern for workers. For members of the general public, none of 
the longer-term exposure scenarios approach a level of concern, and none of the acute/accidental 
scenarios exceed a level of concern. Thus, the use of clopyralid does not appear to pose any risk 
of systemic toxic effects to workers or the general public in USFS programs. 
 
Ecological Risks 
 
Evaluation of the toxicity to nontarget terrestrial animals is based on the same studies used in the 
human health risk assessment on experimental mammals. Some additional studies are available 
on birds, bees, spiders, and earthworms and invertebrates that generally support the 
characterization of clopyralid as relatively nontoxic. As with terrestrial species, the available data 
on aquatic species, both plants and animals, suggest that clopyralid is relatively nontoxic. 
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Clopyralid is highly selective in its toxicity to terrestrial plants, and is relatively nontoxic to 
aquatic plants. So the potential for substantial effects on nontarget species appears to be remote. 
The phytotoxicity of clopyralid is relatively specific to broadleaf plants because clopyralid is 
rapidly absorbed across leaf surfaces but much less readily absorbed by the roots of plants. Thus, 
clopyralid is much more toxic/effective in postemergent treatments (i.e., foliar application) rather 
than preemergent treatment (i.e., application to soil). 
 
Clopyralid does not bind tightly to soil and thus would have a high potential for leaching. The 
potential for leaching or runoff is reduced, however, by the relatively rapid degradation of 
clopyralid in soil. A number of field studies indicate that leaching and subsequent contamination 
of ground water is likely to be minimal. 
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D.3.3  2,4-D 
 
2,4-D, the common name for 2,4-dichlorophenoxyacetic acid, is a selective systemic herbicide 
used to control broadleaf weeds. The USFS uses 2,4-D in its vegetation management programs. 
Herbicide formulations containing 2,4-D are most commonly used in wildlife opening, rights-of-
way maintenance, and noxious weed control. Consequently, the most common application 
methods include backpack (selective foliar), hack-and-squirt, and roadside hydraulic spray 
applications. Many of the formulations are also registered for tree injection and stump removal. 
For ground applications, the USFS typically applies between 0.5 and 4 lb (a.e.)/acre with an 
average typical application rate of 1 lb (a.e.)/acre. The upper bound of 4 lb/acre is useful for site 
preparation or wildlife habitat improvement, which comprise relatively minor uses of 2,4-D. The 
direct application of 2,4-D formulations to water bodies may involve rates as high as 38 lb/acre. 
 
The USFS uses 22 herbicide formulations of 2,4-D in which the compound is available as salts, 
esters, or combinations of salts and esters, and all but one of the formulations are liquid. The 
USFS has used 13 other herbicide formulations in which 2,4-D is a component. Herbicide 
mixtures of 2,4-D combined with triclopyr, dicamba, picloram, or glyphosate are all used by the 
USFS. 2,4-D is registered for both ground and aerial applications. Also, several formulations of 
2,4-D, including Aqua-Kleen, can be applied directly to water to control noxious weeds. 
Although 2,4-D is registered for aerial applications, the USFS does not use this method to apply 
2,4-D. 
 
Human Health Risks 
 
Based on the available human and animal evidence from subchronic, chronic, carcinogenicity, 
mutagenicity, developmental and reproductive toxicity studies in mice, rats, rabbits, and dogs 
and with consideration of the available epidemiological database, the World Health Organization 
(WHO) does not regard 2,4-D and its salts and esters as either genotoxic or carcinogenic. 
 
Based on numerous unpublished studies submitted by registrants as part of the pesticide 
registration process, the EPA concludes that 2,4-D and its salts and esters are of low acute 
toxicity on the basis of oral, dermal, and inhalation routes of exposure, and are not skin 
sensitizers or primary skin irritants. However, 2,4-D acid and salts are severe eye irritants. 
Neurotoxicity is seen in laboratory animals following high dose exposure, while a developmental 
neurotoxicity study is still required by the registrants. 2,4-D is a Group D chemical (not 
classifiable) with regard to human carcinogenicity, and is not mutagenic. 2,4-D is considered 
representative of the various forms (salts and esters) under consideration. 
 
On the basis of recent studies published in the open literature, 2,4-D is toxic to the immune 
system and developing immune system, especially when used in combination with other 
herbicides. The mechanism of action of 2,4-D toxicity is cell membrane disruption and cellular 
metabolic processes. The molecular basis for 2,4-D toxicity to human lymphocytes and nerve 
tissue is likely the induction of programmed cellular death known as apoptosis.  
 
Analysis of plausible exposure scenarios indicates that adverse health outcomes are possible for 
workers who could be exposed repeatedly over a longer period of exposure. The hazard quotient 
(HQ), which is the estimated dose divided by the reference dose (Rfd), for workers spraying at 
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the typical application rate of 1 lb/acre is 16 for both backpack and aerial spray methods and 
30 for ground spray application. (An HQ of >1 indicates possible adverse effects.) Short-term 
accidental exposures via contaminated gloves as well as some spill scenarios yield HQs that are 
of concern, particularly the scenario involving contaminated gloves that are worn for 1 hour, 
which yields an HQ of 94. For all of these HQs, the magnitude of the hazard quotient is linearly 
related to the application rate. 
 
For members of the general public, upper bound HQs for accidental exposures associated with 
spills into a small body of water range from 0.8 (consumption of fish by nonsubsistence 
populations at an application rate of 0.5 lb/acre) to 328 (a child consuming 1 liter of 
contaminated water at an application rate of 4 lb/acre). The amounts spilled are set at the 
amounts required to treat from 1 to 100 acres. These assumptions are completely arbitrary and 
may be unrealistic. The scenario for an accidental spill into a small pond is intended only to 
illustrate the different consequences of spilling different amounts of 2,4-D. 
 
The only HQs indicating that adverse health outcomes are plausible following longer term 
exposure to 2,4-D are those associated with ingestion of contaminated fruits and vegetation by an 
adult female. At the typical application rate of 1 lb/acre, the central estimate of the hazard 
quotient for the consumption of contaminated vegetation is 5 with lower and upper bounds of 
1 and 38. Because lower residues are anticipated on contaminated fruit, the HQ associated with 
this scenario at an application rate of 1 lb/acre is 0.3 with an upper bound of 5. Other longer-term 
exposure scenarios involving the consumption of either contaminated water or fish yield HQs 
that are substantially below a level of concern even at the highest anticipated application rate. 
 
Ecological Risks 
 
The toxicity of 2,4-D is fairly well characterized in plants and animals. As in the human health 
risk assessment, the toxicity of the various forms of 2,4-D (i.e., acid, salts, and esters) are all 
treated as equally toxic to birds and mammals. For terrestrial plants, as well as aquatic plants 
and animals, the toxicity of 2,4-D acid and 2,4-D salts is considered separately from that of 
2,4-D esters.  
 
On the basis of classification schemes for acute toxicity developed by the EPA, 2,4-D is slightly 
to moderately toxic to mammals, practically nontoxic to moderately toxic to birds, and 
practically nontoxic to honey bees. Among mammals, dogs are more sensitive than other species 
to the effects of 2,4-D because of their limited capacity to excrete organic acids. The EPA 
classifies the toxicity of 2,4-D to freshwater and marine fish as practically nontoxic for 
2,4-D acid/salts and highly toxic for esters. A similar pattern of toxicity is observed for aquatic 
invertebrates and amphibians. 2,4-D does not cause effects on reproduction or fetal development 
in birds or mammals at exposures that do not cause toxic effects in maternal animals. 
 
A limited number of studies suggest that the effects of 2,4-D on soil microorganisms and 
invertebrates are possible. While 2,4-D is not likely to cause mortality among honey bees at any 
of the application rates employed by the USFS, other species of insects, such as parasitic wasps, 
may be affected, although dose-response relationships have not been defined. 
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2,4-D causes phytotoxicity in nontarget plants at concentrations that are likely used under field 
conditions, if precautions are not taken to limit spray drift. The effective use of 2,4-D is achieved 
by applying it to target vegetation at a time and in a manner that will minimize effects on 
nontarget plant species. If applied properly and with care, 2,4-D might have only minor effects 
on nontarget vegetation. Nonetheless, in the normal course of applying 2,4-D at rates effective 
for weed control, terrestrial plants may be adversely affected due to drift or runoff of the applied 
compound. 
 
Damage to aquatic vegetation, particularly aquatic macrophytes, is likely in the event of an 
accidental spill or in the case of direct application of 2,4-D to control aquatic weeds. Longer term 
exposure to 2,4-D concentrations associated with inadvertent contamination of water by runoff 
could affect sensitive species of macrophytes at the upper range of the application rates used in 
USFS programs. 
 
Over the range of 2,4-D acid/salt application rates used in USFS programs (0.5 to 4 lb/acre), 
adverse effects on fish, amphibians, and aquatic invertebrates are likely only in the event of an 
accidental spill. With regard to 2,4-D esters, however, adverse effects on aquatic animals (fish, 
invertebrates, amphibians) are plausible in association with runoff (all application rates) and 
would be expected in direct application for weed control and in cases of relatively large 
accidental spills. Over the range of application rates used in USFS programs, adverse effects are 
plausible in mammals that consume contaminated vegetation or insects after 2,4-D is applied at 
the typical and maximum application rates. Adverse effects are unlikely, however, at the lower 
application rate.  
 
Similarly, adverse effects are plausible among carnivorous mammals that consume contaminated 
small mammals after 2,4-D is applied at the typical and maximum rates but at not the lowest 
anticipated application rate. On the basis of reproduction studies, birds appear to more tolerant of 
2,4-D than are mammals. Furthermore, longer term exposure to 2,4-D is not likely to cause 
adverse effects in birds. Nevertheless, adverse effects in birds after acute exposure to 2,4-D is a 
concern. In addition to the direct effects mentioned above, secondary adverse effects in terrestrial 
and aquatic animals might result from adverse effects of 2,4-D on vegetation. Certain effects 
could be detrimental for some but beneficial to others. 
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D.3.4  Dicamba 
 
Two commercial formulations of dicamba may be used in USFS programs: Vanquish® and 
Banvel®. Banvel is the dimethylamine salt of dicamba, and Vanquish is the diglycolamine 
(DGA) salt of dicamba. Both products are recommended for the control of a variety of broadleaf 
weeds and woody vegetation. Proposed application methods for dicamba include roadside 
hydraulic spraying, cut-surface treatments, and directed foliar treatments. For Banvel, the labeled 
application rates range from 0.25 to 2 lb of dicamba (a.e.)/acre. For Vanquish, the labeled 
application rates range from 0.25 to 1 lb/acre, and the upper limit of the application rate for 
Vanquish over a single growing season is 2 lb/acre. 
 
Human Health Risks 
 
In acute exposures, dicamba is relatively nontoxic by oral administration in rats. There are no 
clear indications that the dimethylamine salt (e.g., Banvel), sodium salt, or methyl ester 
derivatives differ significantly from the toxicity of dicamba, or that the toxicity of these forms 
differs significantly between species or sexes. No information was located on the acute toxicity 
of the diglycolamine salt (e.g., Vanquish). Dicamba is rapidly and extensively absorbed 
following oral exposure and rapidly excreted predominantly as unmetabolized compound in the 
urine. Dermal absorption of dicamba has been demonstrated but is less well studied than oral 
absorption. 
 
Dicamba does not appear to be carcinogenic, and there is no information indicating species 
effects on immune or endocrine function. Elevated chronic exposure may cause neurotoxic 
effects. 
 
At the typical application rates of 0.3 lb/acre, workers would not be exposed to levels of dicamba 
that are regarded as unacceptable. At the maximum application (2 lb/acre), however, worker 
exposure to dicamba would exceed a level of concern at the upper range of plausible exposures. 
Members of the general public could be at some risk at the typical application rate only in the 
event of worst-case exposure assumptions for two accidental exposures involving children. On 
the basis of multiple sources of exposure, however, the levels of exposure would modestly 
exceed a level of concern for adults at the typical application rate. At the highest application rate 
that might be used in USFS programs, many of the acute exposure scenarios exceed a level of 
concern at the upper range of exposure. For longer term exposures, no risks are apparent at the 
typical application rate. At the highest application rate, however, the consumption of 
contaminated vegetation exceeds a level of concern at the upper range of nonaccidental and 
plausible exposures. 
 
Ecological Risks 
 
Dicamba is relatively nontoxic by oral administration in mammals, as noted above. The acute 
toxicity of dicamba to birds and to the honey bee appears generally to be low and consistent with 
the studies in rats. Very little information is available on the toxicity of dicamba to terrestrial 
invertebrates.  
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A large number of phytotoxicity studies are available on dicamba. In preemergence assays with 
standard nontarget species, the most sensitive species appears to be soybean, and the least 
sensitive species appears to cabbage. In postemergence applications, the most sensitive species 
appears to be soybean and the most tolerant species appears to be corn. There is very little 
indication that dicamba will adversely affect soil microorganisms. 
 
Acute toxicity studies in fish indicate that dicamba is relatively nontoxic, although salmonids 
appear to be more sensitive than other freshwater fish to the acute toxicity of dicamba. 
Amphibians seem to have sensitivity to dicamba that is similar to that of fish. Some aquatic 
invertebrates appear to be somewhat more sensitive than fish and amphibians to the acute 
toxicity of dicamba. Some but not all aquatic plants are much more sensitive to dicamba than 
aquatic animals, while other aquatic plants are much more tolerant. 
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D.3.5 Glyphosate 
 
Glyphosate is a herbicide that is used in USFS programs primarily in conifer release, noxious 
weed control, and site preparation. There are currently 35 commercial formulations of glyphosate 
that are registered for forestry applications. All contain the isopropylamine salt of glyphosate. 
Some formulations contain only this salt of glyphosate as an aqueous solution. Other 
formulations contain surfactants, and some of these surfactants are toxic, particularly to aquatic 
organisms. Technical grade glyphosate contains an impurity, N-nitrosoglyphosate, but the 
amount of this impurity in glyphosate has been classified as toxicologically insignificant by the 
EPA. A surfactant used in at least one major commercial formulation contains 1,4-dioxane, and 
the toxicity of this impurity is specifically considered in risk assessment. The most common 
method of application for glyphosate in USFS programs involves backpack-applied directed 
foliar sprays. Other application methods that are used occasionally are broadcast foliar ground 
applications, cut-stem applications, and direct application to the emergent aquatic vegetation. On 
the basis of recent USFS use reports, the typical application rate is about 2 lb (a.e.)/acre, with 
most application rates occurring over a range of 0.5 lb (a.e.)/acre to 7 lb (a.e.)/acre. 
 
Human Health Risks 
 
The herbicidal activity of glyphosate is due primarily to the inhibition of the shikimate pathway, 
which is involved in the synthesis of aromatic amino acids in plants and microorganisms. This 
metabolic pathway does not occur in humans or other animals, thus this mechanism of action is 
not directly relevant to the human health risk assessment. Both glyphosate and the 
polyethoxylated tallow amine (POEA) surfactant used in Roundup® will damage mucosal tissue, 
although the mechanism of this damage is likely to differ for these two agents. Many of the 
effects of acute oral exposure to high doses of glyphosate or Roundup are consistent with 
corrosive effects on the mucosa. 
 
The available experimental studies indicate that glyphosate is not completely absorbed after oral 
administration and is poorly absorbed after dermal applications. Glyphosate also has low toxicty, 
but like all chemicals, may be toxic at very high exposure levels. Gastrointestinal effects 
(vomiting, abdominal pain, diarrhea); irritation, congestion, or other forms of damage to the 
respiratory tract; pulmonary edema; decreased urinary output sometimes accompanied by acute 
renal tubular necrosis; hypotension; metabolic acidosis; and electrolyte imbalances, probably 
secondary to the gastrointestinal and renal effects, have been seen in human cases of acute 
glyphosate/surfactant exposure. 
 
Subchronic or chronic exposure to glyphosate can result in loss of body weight, as has been 
noted in mice, rats, dogs, and rabbits. Other reported signs of toxicity have been general and 
nonspecific, including changes in liver weight and blood chemistry that would suggest mild liver 
toxicity, or liver pathology. Changes in pituitary weight have also been observed. Signs of 
kidney toxicity have not been reported consistently and are not severe. Various hematological 
changes have been observed that may be secondary to mild dehydration. 
 
In both animal and human data, there is no clear pattern of specific neurotoxicity for glyphosate 
or its commercial formulations. Similarly, no studies are reported that indicate abnormalities in 
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lymphoid tissues, which could be suggestive of an effect on the immune system. Studies do not 
indicate a basis for suggesting that glyphosate is an endocrine disruptor. 
 
No signs of teratogenic activity, including birth defects, have been observed in standard assays in 
both rats and rabbits. In epidemiological studies, adverse reproductive effects have not been 
noted. 
 
Based on standard animal bioassays for carcinogenic activity in vivo, there is no basis for 
concluding that glyphosate is likely to pose a substantial risk. The Reregistration Eligibility 
Decision document on glyphosate prepared by the EPA indicates that glyphosate is classified as 
Group E (evidence of noncarcinogenicity for humans). While, as with any compound that has 
been studied for a long period of time and tested in a large number of different systems, some 
studies have indicated marginal carcinogenic activity, there is no compelling basis for 
challenging the position taken by the EPA. Thus, no quantitative risk assessment for cancer has 
been conducted as part of the current analysis. 
 
The risk characterization for both workers and members of the general public are reasonably 
consistent and unambiguous. For both groups, there is very little indication of any potential risk 
at the typical application rate of 2 lb/acre. Even at the upper range of plausible exposures in 
workers, most hazard quotients are below the level of concern. 
 
For members of the general public, none of the longer-term exposure scenarios exceed or even 
approach a level of concern. Although there are several uncertainties in the longer-term exposure 
assessments for the general public, the upper limits for hazard indices are below a level of 
concern by factors of about 25 (longer-term consumption of contaminated fruit) to more than 
2 million (2.5 million for longer-term consumption of fish by the general population). On the 
basis of available information and under the foreseeable conditions of application and exposure, 
there is no route of exposure or exposure scenario suggesting that the general public will be at 
risk from longer-term exposure to glyphosate. 
 
Ecological Risks 
 
Loss of body weight is the most commonly seen effect of glyphosate in mammals given acute 
doses of glyphosate. Inhibition ofoxidative phosphorylation has been implicated as a possible 
mechanism by which glyphosate causes weight loss in experimental mammals. Because toxicity 
data in mammals are available in few species of experimental mammals, evaluating the potential 
hazards to a large number of diverse mammalian wildlife species is an uncertain process. 
Nonetheless, there do not appear to be any systematic differences among mammalian species, 
including humans, when comparable toxicity values are expressed in units of mg/kg/day. 
 
The available toxicity studies do not suggest any specific or unique toxicity in birds compared to 
mammals. Glyphosate may inhibit oxidative phosphorylation and consequently reduce food 
conversion efficiency, as in mammals. There is similarly an apparent lack of teratogenic activity 
in birds. Glyphosate is readily metabolized by soil bacteria, and many species of soil 
microorganisms can use glyphosate as sole carbon source. 
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In higher plants, inhibition of the shikimic acid pathway leads to an inhibition or cessation of 
growth, cellular disruption, and, at sufficiently high levels of exposure, plant death. The time 
course for these effects can be relatively slow, depending on the plant species, growth rate, 
climate, and application rate. Gross signs of toxicity include wilting and yellowing of the 
vegetation, followed by browning, breakdown of plant tissue, and ultimately root decomposition. 
Unintended drift is one of the more plausible exposure scenarios for nontarget terrestrial plant 
species.  
 
The current risk assessment for glyphosate generally supports the conclusions reached by the 
EPA that, on the basis of current data, effects to birds, mammals, fish, and invertebrates are 
minimal. At the typical application rate of 2 lb/acre, none of the exposures for acute or chronic 
scenarios reach a level of concern for terrestrial organisms. For the application rate of 7 lb/acre, 
potential exposures somewhat exceed a level of concern for the honey bee for direct spray. 
Potential exposures modestly exceed a level of concern in acute scenarios that involve a large 
mammal consuming contaminated vegetation and a small bird consuming insects. 
 
For relatively tolerant nontarget species of plants, there is no indication that glyphosate is likely 
to result in damage at distances as close as 25 ft from the application site. For sensitive species at 
the upper range of application rates, modest effects would be expected at distances of 100 ft or 
less. All of these drift estimates are based on low-boom ground sprays; many applications of 
glyphosate are conducted by directed foliar applications using backpacks. In such cases, little if 
any damage due to drift would be anticipated. Nontarget terrestrial plants are not likely to be 
affected by runoff of glyphosate under any conditions. 
 
The primary hazards to fish appear to be from acute exposures to the more toxic formulations, 
but only under worst-case conditions. Scenarios where exposure estimates are based on a severe 
rainfall (about 7 in. over a 24-hour period) in an area where runoff is favored ⎯ a slope toward a 
stream immediately adjacent to the application site ⎯ strongly suggests that the use of the more 
toxic formulations near surface water is not prudent. 
 
The use of less toxic formulations results in potential exposures that do not approach a level of 
concern for any species. Nonetheless, the use of glyphosate near bodies of water where sensitive 
species of fish may be found (i.e., salmonids) should be conducted with substantial care to avoid 
contamination of surface water. Concern for potential effects on salmonids is increased by the 
potential effects of low concentrations of glyphosate on algal populations. 
 
The likelihood of direct acute toxic effects on aquatic invertebrates or longer-term direct effects 
on any fish species is extremely remote. Aquatic plants appear to be somewhat less sensitive to 
glyphosate than the most sensitive aquatic animals. There is no indication that adverse effects on 
aquatic plants are plausible. 
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D.3.6  Imazapyr 
 
Imazapyr is a herbicide that is used in the control a variety of grasses, broadleaf weeds, vines, 
and brush species, site preparation and conifer release, and rights-of-way maintenance. Four 
formulations of imazapyr may be used in USFS programs: Arsenal®, Arsenal AC® (applicators 
concentrate), Chopper®, and Stalker®, all of which contain imazapyr as the isopropylamine salt. 
While imazapyr formulations can be used in preemergence applications, the most common and 
effective applications are postemergent when the vegetation to be controlled is growing 
vigorously. The most common methods of ground application for Arsenal or Chopper 
formulations involve backpack (selective foliar) and boom spray (broadcast foliar) operations. 
Cut-surface treatment methods may also be used by the USFS in applications of Stalker and 
Arsenal AC and could be used with other imazapyr formulations. Boom spray applications are 
used primarily in rights-of-way management. Arsenal is registered for aerial applications, and 
aerial applications in USFS programs are restricted to helicopter only. USFS uses imazapyr 
primarily in conifer or hardwood release, conifer release, wildlife habitat improvement, and 
rights-of-way management. Lesser amounts are used in noxious weed 
control, hardwood release, and housekeeping/facilities maintenance. 
 
Application rates used to construct the various exposure scenarios used in risk assessment range 
from 0.03 lb (a.e.)/acre to 1.25 lb (a.e.)/acre with a typical rate taken as 0.45 lb (a.e.)/acre. The 
typical application rate is about the average application rate that the USFS used in 2001 for 
noxious weed control and is near the geometric mean of the recommended range of application 
rates, 0.125 to 1.25 lb/acre. 
 
Human Health Risks 
 
The toxicity of imazapyr has been relatively well characterized in experimental mammals. In 
humans, symptoms of acute ingestion include vomiting, impaired consciousness, and respiratory 
distress, requiring intubation. No fatal cases of imazapyr ingestion have been encountered. 
 
Although the mode of action of imazapyr in humans or other mammals is unclear, this is a 
reflection of the apparently low and essentially undetectable acute and chronic systemic toxicity 
of this compound. An adequate number of multigeneration reproductive and developmental 
studies have been conducted, and no adverse effects on reproductive capacity or normal 
development have been demonstrated. Tests of carcinogenic and mutagenic activity are 
consistently negative, and the EPA has categorized the carcinogenic potential of imazapyr as 
Class E (evidence of noncarcinogenicity). 
 
The weight of evidence suggests that imazapyr is not directly neurotoxic, and the available data 
do not suggest that systemic toxic effects are plausible after dermal or inhalation exposures to 
imazapyr. Similarly, while the available data are limited, there is no basis for asserting that 
impurities or adjuvants in or metabolites of imazapyr are likely to produce toxic effects. 
Imazapyr and imazapyr formulations can be mildly irritating to the eyes and skin. This effect can 
be minimized or avoided by prudent precautions during the handling of the compound. 
 
Typical exposures to imazapyr do not lead to estimated doses that exceed a level of concern for 
either workers or members of the general public at either the typical or highest application rate. 
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Although there are several uncertainties in the exposure assessments for workers and the general 
public, the upper limits for hazard quotients associated with the longer-term exposures are 
sufficiently below a level of concern that the risk characterization is relatively unambiguous. On 
the basis of available information and under the foreseeable conditions of application, there is no 
route of exposure or scenario suggesting that the workers or members of the general public will 
be at any substantial risk from longer-term exposure to imazapyr even at the upper range of the 
application rate considered in risk assessment. 
 
Ecological Risks 
 
As with the human health risk assessment, the great majority of the toxicity studies have failed to 
demonstrate any significant or substantial association between imazapyr exposure and toxicity. 
While few wildlife species have been assayed relative to the large number of nontarget animal 
species that might be exposed to imazapyr, no hazards associated with the direct toxic action of 
imazapyr have been identified for either terrestrial or aquatic animals. 
 
The toxicity of imazapyr to terrestrial plants is relatively well characterized. Imazapyr is 
practically nontoxic to conifers, but it is toxic to many other nontarget plants. Imazapyr inhibits 
acetolactate synthase, an enzyme that catalyzes the biosynthesis of three branched-chain amino 
acids, all of which are essential for plant growth. Although postemergence application is more 
effective than preemergence application, toxicity can be induced either through foliar or root 
absorption. Imazapyr is not metabolized extensively in plants but is transported rapidly from 
treated leaves to root systems and may be exuded into the soil from the roots of treated plants. 
 
Imazapyr is relatively nontoxic to soil microorganisms, aquatic invertebrates, and fish. Imazapyr 
is not expected to bioaccumulate in the food chain. In terrestrial animals and birds, imazapyr is 
practically nontoxic. A number of standard bioassays are available on the toxicity of imazapyr to 
aquatic plants. The most sensitive species appears to be aquatic macrophytes. Some aquatic algae 
appear to be substantially less sensitive. 
 
Imazapyr is an effective herbicide, and even tolerant plants that are directly sprayed with 
imazapyr at normal application rates are likely to be damaged. Some sensitive plant species 
could be affected by the off-site drift or by off-site movement in runoff of imazapyr depending 
on site-specific conditions. When applied to areas in which runoff is favored, damage from 
runoff appears to pose a greater hazard than drift. Residual soil contamination with imazapyr 
could be prolonged in some areas, such as in relatively arid areas in which microbial degradation 
may be the main degradation route. Residual toxicity to sensitive plant species could last for 
several months to several years in such soils. In areas of relatively high rainfall rates, residual 
toxicity to sensitive plant species would be much shorter.  
 
Some effects are also plausible in aquatic plants. Aquatic macrophytes appear to be more 
sensitive to imazapyr than algae. Peak concentrations of imazapyr in surface water could be 
associated with adverse effects in some aquatic macrophytes. Expected longer-term 
concentrations of imazapyr, however, are substantially below a level of concern. 
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Adverse effects in terrestrial or aquatic animals do not appear to be likely. The weight of 
evidence suggests that no adverse effects on mammals, birds, fish, and terrestrial or aquatic 
invertebrates are plausible using typical or worst-case exposure assumptions at the typical 
application rate of 0.45 lb/acre or the maximum application rate of 1.25 lb/acre. 
 
While imazapyr has been tested in only a limited number of species and under conditions that 
may not well-represent populations of free-ranging non-target organisms, the available data are 
sufficient to conclude that no adverse effects on animals are anticipated. 
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D.3.7  Oxyfluorfen 
 
Oxyfluorfen is a diphenyl-ether herbicide that is used to control a large number of broadleaf and 
grassy weeds in both forestry and agriculture. In USFS programs, oxyfluorfen is used almost 
exclusively in tree nursery applications. Oxyfluorfen is not very soluble in water. All commercial 
formulations of oxyfluorfen that are labeled for forestry applications are liquid, in which 
oxyfluorfen is dissolved in petroleum solvents or propylene glycol. Although oxyfluorfen is 
registered for aerial applications in some crop uses, the USFS does not use oxyfluorfen in aerial 
applications. Most nursery applications in USFS programs are conducted using mechanized 
equipment such as boom sprays. The highest labeled application rate for oxyfluorfen is 
2 lb (a.i.)/acre, and this is also the maximum amount of oxyfluorfen that may be applied in a 
given year, and it is the highest application rate reported in any USFS program. For risk 
assessment, the typical application rate is taken as 1 lb (a.i.)/acre with a range of 
0.25 lb (a.i.)/acre to 2 lb (a.i.)/acre.  
 
Human Health Risks 
 
Oxyfluorfen is rapidly absorbed and excreted, primarily as unchanged compound in the feces and 
urine following oral exposure; very little remains in the tissues. Oxyfluorfen is not appreciably 
absorbed following dermal exposure, and what is absorbed, is rapidly excreted. 
 
Oxyfluorfen is known to inhibit protoporphyrinogen oxidase resulting in inhibition of heme 
biosynthesis and induction of symptoms in rodents consistent with the expression of human 
variegate porphyria (i.e., effects on the liver, blood, blood-forming tissue). Oxyfluorfen is of a 
low order of acute oral toxicity, is a mild eye and skin irritant, and only causes reproductive and 
developmental effects in rodents and rabbits at otherwise toxic doses and concentrations. High-
purity technical grade oxyfluorfen is not mutagenic in standard bioassays. An increased 
incidence of combined liver adenoma/carcinoma in a cancer bioassay with mice results in 
oxyfluorfen being classified by the EPA as a Group C possible human carcinogen. An inert 
ingredient in oxyfluorfen formulations, N-methyl-pyrrolidone, also has been shown to cause 
liver adenoma/carcinomas in a cancer bioassay with mice and to cause teratogenic effects in rats. 
 
Estimates of risks due to systemic toxicity indicate that workers with contaminated gloves 
(i.e., leaky or loose gloves that allow the hand to be immersed in herbicide) or not wearing 
appropriate protective equipment may be at greatest risk due to acute exposure to oxyfluorfen, 
regardless of application rate. 
 
For members of the general public, the acute exposure scenarios resulting in systemic toxicity 
that exceed a level of concern involve an accidental spill into a small pond, direct spray of a 
small child, and consumption of contaminated fruit and vegetation by an adult female. The only 
nonaccidental acute scenarios that result in potential exposures that substantially exceed a level 
of concern are those associated with longer-term exposure to contaminated vegetation. Likewise, 
the only exposure scenarios resulting in a cancer risk of more than 1 in one million are for adult 
females consuming contaminated vegetation. While these scenarios yield risks that exceed a 
level of concern, they are not likely to occur in remote areas where residences are distant from 
herbicide application sites. 
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Ecological Risks 
 
The toxicity of oxyfluorfen is fairly well characterized in plants and animals. Inert ingredients in 
the formulations are responsible for much of the observed toxicity, including dermal and ocular 
irritation in mammals, acute toxicity in mammals, acute toxicity in aquatic invertebrates, and 
acute toxicity in aquatic algae. 
 
Oxyfluorfen is practically nontoxic to mammals, birds, and honey bees; highly toxic to fish; and 
very highly toxic to aquatic invertebrates. Oxyfluorfen does not cause effects on reproduction or 
fetal development in birds or mammals at doses/concentrations that do not cause toxic effects in 
maternal animals. Oxyfluorfen causes phytotoxicity in nontarget plants at concentrations that are 
likely used under field conditions, but these effects are often transient and reversible, depending 
on the species, cultivar, and application rates used. Effects on soil microorganisms are also likely 
to be transient. 
Oxyfluorfen is an herbicide that disrupts photosynthesis. The effective use of oxyfluorfen is 
achieved by applying it to target vegetation at a time and in a manner that will minimize effects 
on nontarget plant species. Nonetheless, in the normal course of applications of formulations at 
rates that are effective in weed control, adverse effects on terrestrial plants are possible due to 
either drift or runoff. Depending on local conditions and the proximity of streams or ponds, 
damage to aquatic vegetation is also possible and could be substantial. 
 
Over the range of application rates used in USFS programs (0.25 to 2 lb/acre), adverse effects on 
aquatic vegetation and invertebrates are likely if steps are not taken to prevent oxyfluorfen from 
entering nearby ponds or streams. Adverse effects in fish are likely only in association with the 
maximum application rate of 2 lb/acre.  
 
Over the range of application rates used in USFS programs, adverse effects are plausible in 
mammals consuming contaminated vegetation and insects following application at the typical 
and maximum application rates, but not likely at the lower application rate. There is no 
indication that substantial numbers of mammals would be subject to lethal exposure to 
oxyfluorfen. Birds appear to be much more tolerant of oxyfluorfen than mammals, and adverse 
effects on birds are unlikely. 
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D.3.8  Sulfometuron Methyl 
 
Sulfometuron methyl is a nonselective, sulfonyl urea herbicide used in the control the growth of 
broadleaf weeds and grasses. The only commercial formulations of sulfometuron methyl used by 
the USFS are Oust® and Oust XP®. Oust and Oust XP are manufactured by Du Pont as a water-
dispersible granule. The composition of the product is 75% sulfometuron methyl and 25% inert 
ingredients. Sulfometuron methyl is used in USFS programs primarily for the control of noxious 
weeds. Minor uses include conifer release and rights-of-way management. The most common 
methods of ground application for Oust and Oust XP involve backpack (selective foliar) and 
boom spray (broadcast foliar) operations. The USFS does not use aerial applications for Oust or 
Oust XP. Nonetheless, both formulations are registered for aerial applications, and aerial 
applications are included in this risk assessment in the event the USFS may wish to consider this 
application method. For risk assessment, the typical rate is 0.045 lb/acre. A range of application 
rates will be taken as 0.03 lb/acre to 0.38 lb/acre to reflect plausible ranges that the USFS may 
use. An upper range of 0.38 lb/acre is used to assess the consequences of using the highest 
labeled rate, should the USFS need to consider this option. The lower range is the lowest rate 
reported by the USFS. 
 
Human Health Risk 
 
In experimental mammals, sulfometuron methyl exhibits a low order of toxicity. Acute exposure 
studies indicate that formulations of sulfometuron methyl (e.g., Oust) are not more toxic than 
sulfometuron methyl alone. The most common signs of toxicity involve changes in blood that are 
consistent with hemolytic anemia (i.e., a lysis or destruction of blood cells that results in a 
decreased number of red blood cells) and decreased gains in body weight. Appropriate tests have 
provided no evidence that sulfometuron methyl causes malformations or cancer. Sulfometuron 
methyl is irritating to the skin and eyes but does not produce sensitizing effects following 
repeated dermal exposure. 
 
There is some concern regarding potential reproductive and teratogenic effects from exposure to 
sulfometuron methyl based on studies in rabbits and rats. The observed effects, however, were 
not consistently dose-related and do not appear to be the most sensitive effect for sulfometuron 
methyl. 
 
Sulfometuron methyl does not appear to concentrate in tissues and is eliminated fairly rapidly, 
with a half-life in goats ranging from 28 to 40 hours. In goats, nearly all of the administered 
sulfometuron methyl dose was excreted in urine. While studies on the toxicity of sulfometuron 
methyl metabolites have not been conducted, such toxicity is likely to be encompassed by the 
available mammalian toxicity studies. 
 
Regarding inhalation toxicity, available studies indicate that sulfometuron methyl induces irritant 
effects at very high exposure levels. Such exposures, however, are highly unlikely in normal use. 
Skin absorption is the primary route of exposure of concern for workers. Irritation and damage to 
the skin and eyes can result from exposure to relatively high levels of sulfometuron methyl. 
These effects can be minimized or avoided through appropriate precautions taken during 
handling. 
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Typical exposures to sulfometuron methyl do not lead to estimated doses that exceed a level of 
concern. For workers, no exposure scenario, acute or chronic, exceeds a level of concern at the 
typical application rate of 0.045 lb/acre. For members of the general public, potential exposures 
similarly do not exceed a level of concern for the typical application rate. Thus, based on the 
available information and under the foreseeable conditions of application, there is no route of 
exposure or scenario suggesting that workers or members of the general public will be at any 
substantial risk from acute or longer term exposures to sulfometuron methyl. 
 
Ecological Risks 
 
In standard experimental toxicity studies, sulfometuron methyl has low acute and chronic oral 
mammalian toxicity; however, there is relatively little information regarding nontarget wildlife 
species. The most sensitive effects in experimental mammals were changes to blood and 
decreased body weight gain. Results of acute exposure studies in birds indicate that avian species 
appear no more sensitive than experimental mammals to the toxic effects of sulfometuron 
methyl. Acute exposure studies in honey bees indicate that bees are no more sensitive than either 
mammals or birds to sulfometuron methyl. However, the available data are not sufficient to be 
generalized to other species of terrestrial invertebrates. 
 
The toxicity of sulfometuron methyl to terrestrial plants is well characterized. Sulfometuron 
methyl inhibits acetolactate synthase, an enzyme that catalyzes the biosynthesis of three 
branched-chain amino acids essential for plant growth. Results of both preemergent and 
postemergent bioassays show that terrestrial plants are highly susceptible to the effects of 
sulfometuron methyl. Sulfometuron methyl exposure also inhibited growth of several soil 
microorganisms in studies. 
 
Available data suggest that sulfometuron methyl is much more toxic to aquatic plants than to 
aquatic animals. The results of studies in fish suggest that frank toxic effects are not likely to be 
observed at concentrations less than or equal to 150 mg/L. Sulfometuron methyl also appears to 
be relatively nontoxic to aquatic invertebrates, based on acute bioassays in daphnids, crayfish, 
and field-collected species of other aquatic invertebrates. The most sensitive aquatic species 
tested appears to be the African clawed frog. Among aquatic plants, macrophytes appear to be 
generally more sensitive than algae, although there appear to be substantial differences in 
sensitivity among species.  
 
Since sulfometuron methyl is an effective and potent herbicide, adverse effects on some 
nontarget terrestrial plant species and, to a lesser degree, some aquatic plant species are likely 
under some conditions. The typical application rate considered in risk assessment, 0.045 lb/acre, 
is about 1,875 times higher than the no-observed-effects concentration (NOEC) in the vegetative 
vigor assay (direct spray) of the most sensitive nontarget species and almost 60 times higher than 
the NOEC for the most tolerant species in the same assay. The highest application rate that may 
be considered in USFS programs, 0.38 lb/acre, is over 15,000 times the NOEC in sensitive 
species and a factor of about 490 above the NOEC in tolerant species. Given these relationships, 
damage to sensitive nontarget species could be expected in ground broadcast applications at 
distances up to about 900 ft from the application site in areas in which off-site drift is not 
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reduced by foliar interception. When used in directed foliar applications (i.e., backpack), offsite 
drift could be reduced substantially but the extent of this reduction cannot be quantified. 
 
The off-site movement of sulfometuron methyl could be substantial under conditions that favor 
runoff (e.g., clay soils). HQs in the range of about 90 to nearly 2,900 are estimated for sensitive 
species over a wide range of rainfall rates. Effects of runoff would be relevant to either broadcast 
ground or directed foliar applications. In very arid regions in which runoff might not be 
substantial, wind erosion could result in damage to nontarget plant species. 
 
Damage to aquatic plants, particularly macrophytes, appears substantially less than for terrestrial 
plants. Thus, if sulfometuron methyl is applied in areas where transport to water containing 
aquatic macrophytes is likely, it would be plausible that detectable but transient damage could be 
observed. It is not anticipated that adverse effects in aquatic algae would result from exposure to 
sulfometuron methyl at typical application rates. 
 
There is no clear basis for suggesting that effects on terrestrial animals are likely or would be 
substantial. Adverse effects in mammals, birds, terrestrial insects, and microorganisms are not 
likely on the basis of typical or worst-case exposure assumptions at the typical application rate of 
0.045 lb/acre. While sulfometuron methyl has been tested in only a limited number of species, 
the available data are sufficient to conclude that no adverse effects would be anticipated in 
terrestrial animals. 
 
Similarly, sulfometuron methyl appears to have a very low potential to cause any adverse effects 
in aquatic animals. All of the HQs for aquatic animals are extremely low. It should be noted that 
confidence in this conclusion is reduced by the lack of chronic toxicity studies in potentially 
tolerant fish and potentially sensitive aquatic invertebrates and lack of data in amphibians. Even 
with these uncertainties, there is no basis for concluding that adverse effects on aquatic animals 
are likely. 
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D.3.9  Tryclopyr 
 
Triclopyr mimics auxin, a plant growth hormone, thus disrupting the normal growth and viability 
of plants. Triclopyr is used in USFS programs primarily for wildlife habitat improvement, 
noxious weed control, conifer or hardwood release, and site preparation, with other minor uses 
including rights-of-way management, hardwood control, facilities maintenance, and seed orchard 
protection. Two forms of triclopyr are used commercially as herbicides: the triethylamine salt 
(TEA) and the butoxyethyl ester (BEE). Currently, there are five commercial formulations of 
triclopyr that are registered for forestry applications: Garlon 3A®, Garlon 4®, Forestry Garlon 4®, 
Pathfinder II®, and Remedy RTU®. Garlon 3A contains the triethylamine salt of the triclopyr and 
inert ingredients and requires the use of a nonionic surfactant. In addition to triethylamine, 
Garlon 3A contains EDTA, a common chelating agent, and ethanol. Garlon 3A, marketed as 
Renovate 3, has recently been labeled for aquatic weed control. The other commercial 
formulations contain the butoxyethyl ester of triclopyr, often referred to as triclopyr-BEE. 
Garlon 4 and Forestry Garlon 4 both contain kerosene and proprietary surfactants. For risk 
assessment and on the basis of recent USFS applications, the average application rate is 
1 lb (a.e.)/acre with a range of 0.05 lb (a.e.)/acre to 10 lb (a.e.)/acre.  
 
Human Health Risks 
 
Toxicity studies regarding on triclopyr suggest that the liver and kidney are the primary target 
organs. Triclopyr is excreted primarily in the kidney by an active transport process. Triclopyr has 
a low order of acute lethal potency. A large number of subchronic and chronic toxicity studies 
are available on triclopyr. There is no information suggesting that triclopyr causes direct adverse 
effects on the nervous system, endocrine system, or immune function. At doses that do not cause 
maternal toxicity, there is no apparent concern for either reproductive or teratogenic effects. At 
substantially higher doses that are maternally toxic, triclopyr has been shown to result in birth 
defects. Most of abnormalities have been indicative of delayed growth and have been associated 
with maternal toxicity. The EPA reviewed available cancer studies in rats and mice and 
determined that the evidence for carcinogenicity is marginal and so has not recommended a 
quantitative dose-response assessment for the carcinogenicity of triclopyr.  
 
The major metabolite of triclopyr in both mammals and the environment is 3,5,6-trichloro-2-
pyridinol, commonly abbreviated as TCP. This compound, which is also a metabolite of 
chlorpyrifos, is toxic to mammals as well as other species. While there is no indication that the 
general exposures to TCP from the use of triclopyr and/or chlorpyrifos will result in harmful 
levels of exposure, risk assessment does specifically include a consideration of such exposures. 
 
There is no indication that workers will be subject to actutely hazardous levels of triclopyr at the 
typical application rate of 1 lb/acre and under typical exposure conditions. However, potential 
exposures from all application methods at the upper range exceed the level of concern for 
chronic toxicity. Thus, workers should apply appropriate protective procedures to avoid such 
chronic exposures. At application rates that approach the maximum 10 lb/acre, measures should 
be taken to limit exposure in any case. 
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For members of the general public, at the typical application rate of 1 lb/acre, there is no route of 
exposure or exposure scenario suggesting that the general public will be at risk from longer-term 
exposure to triclopyr. Even at the maximum projected application rate of 10 lb/acre, the only 
longer-term scenario that exceeds the level of concern is the consumption of contaminated fruit. 
Several acute exposure scenarios are above the level of concern at the upper range of exposure. 
At an application rate of 10 lb/acre, both triclopyr BEE and triclopyr TEA formulations would 
exceed the level of concern for dermal exposure scenarios at the upper range as well as some 
central estimates of exposure. All of these dermal exposure assessments are extremely 
conservative and designed to identify which possible types of exposure would be most 
hazardous. For triclopyr, such scenarios include dermal contact and accidental spills into water. 
 
EPA analyses of dietary exposure to TCP from the use of triclopyr as well from the use of both 
triclopyr and chlorpyrifos indicate that dietary exposures would be substantially below a level of 
concern. Risk assessment of exposures to TCP based on modeling of water contamination from 
the application of both triclopyr and chlorpyrifos indicate that the peak exposure to TCP in water 
is below the concentration associated with the chronic risk value for TCP. Thus, there is no basis 
for concluding that the use of triclopyr with or without the use of chlorpyrifos will result in 
hazardous exposures of humans to TCP. 
 
Ecological Risks 
 
Reproductive effects are an endpoint of concern to both the human health and ecological risk 
assessments. For birds, the EPA has classified triclopyr acid as being practically nontoxic to 
slightly toxic to birds and triclopyr TEA and triclopyr BEE (Garlon 4) as practically nontoxic to 
birds. Based on standard bioassays in the honey bee, the EPA has classified triclopyr as 
practically nontoxic to bees. Very high concentrations of triclopyr have been shown to cause 
growth inhibition in bacteria and fungi in laboratory bioassays.  
 
Triclopyr mimics indole auxin plant growth hormones and causes uncontrolled growth in plants. 
In studies of seedling emergence and vegetative vigor in nontarget plants, Triclopyr BEE is 
about equally toxic in both types of assays with the lowest NOEC being 0.0036 lb/acre for 
seeding emergence and 0.0039 lb/acre for vegetative vigor. Triclopyr TEA, on the other hand, is 
much less toxic in the seedling emergence assay, with a NOEC of 0.333 lb/acre. For the most 
sensitive species tested, the NOEC for triclopyr TEA in the vegetative vigor assay is 
0.0041 lb/acre, about the same as that of triclopyr BEE. The least sensitive species, however, had 
a much higher NOEC of 0.0111 lb/acre. 
 
In field studies that have assessed the effects of triclopyr on terrestrial animals and plants, there 
is very little suggestion in that triclopyr has any direct adverse effect on terrestrial species, and 
most reported effects may simply reflect changes in habitat. 
 
There is a major difference in the potential hazards posed by triclopyr TEA formulations 
(e.g., Garlon 3A) and triclopyr BEE formulations (e.g., Garlon 4) to fish, but there are no 
remarkable differences among species in terms of sensitivity to the various agents. The sublethal 
effects of Garlon 4 on a salmonid (rainbow trout) have been assayed. At concentrations of 
0.32 to 0.43 mg/L (about a factor of 2 below the 96-hour LC50), fish were lethargic. At levels of 
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≤0.1 mg/L, fish were hypersensitive over 4-day periods of exposure. This is reasonably 
consistent with the threshold for behavioral changes in rainbow trout for Garlon 4 of 0.6 mg/L. 
The corresponding threshold for behavioral changes to Garlon 3A was 200 mg/L, which is 
consistent with the relative acute lethal potencies of these two agents.  
 
Garlon 3A and Garlon 4 have been specifically tested for malformations in the frog embryo 
teratogenesis assay, and no statistically significant effects were noted. On the basis of acute 
lethality, aquatic invertebrates appear to be about equally or somewhat less sensitive than fish to 
the various forms of triclopyr.  
 
Triclopyr TEA is about equally toxic to both algae and macrophytes. As with toxicity to fish and 
invertebrates, triclopyr BEE is somewhat more toxic to both macrophytes and algae.  
 
TCP (an environmental metabolite of tryclopyr) is substantially more toxic in fish than either 
triclopyr acid or triclopyr TEA, with acute toxicity similar to that of triclopyr BEE. An early 
life-stage study with TCP in rainbow trout yielded an NOEC of 0.0808 mg/L and an LOEC of 
0.134 mg/L based on the most sensitive endpoint. However, estimated concentrations of TCP in 
surface water after the application of triclopyr at 1 lb/acre and chlorpyrifos at 1 lb/acre are well 
below a level of concern. Thus, the concern for TCP residues in surface water appears to be 
associated with high application rates of triclopyr rather than applications triclopyr and 
chlorpyrifos in the same area. 
 
For terrestrial mammals, the central estimates of potential exposures do not exceed the level of 
concern for any exposure scenarios. At the upper range of exposures, potential exposures exceed 
a level of concern for large mammals and large birds consuming contaminated vegetation 
exclusively at the application site. The EPA similarly concludes that contaminated vegetation is 
the primary concern in the use of triclopyr and that high application rates will exceed the level of 
concern for both birds and mammals in longer-term exposure scenarios. 
 
Effects on nontarget vegetation would be reduced for triclopyr TEA compared to triclopyr BEE, 
due to relative toxicities. At an application rate of 1 lb/acre, potentially damaging runoff from 
triclopyr TEA would be anticipated only at relatively high rainfall rates, while at 10 lb/acre, 
concerns would occur at annual rainfall rates as low as 20 in. per year. At an application rate of 
1 lb/acre, concerns from triclopyr BEE runoff would occur at even modest rainfall rates of 20 to 
25 in. per year due to its greater toxicity. 
 
Off-site drift of triclopyr at an application rate of 1 lb/acre could produce potentially damaging 
exposures within about 100 ft of the application site. At the maximum application rate of 
10 lb/acre, damaging drift could occur at distances of over 1,000 ft from the application site. 
 
Risks to aquatic species are low from triclopyr TEA over the entire range of application rates 
considered. At the highest projected application rate, acute risks to aquatic plants from runoff 
into streams would just reach a level of concern. Acute exposures to aquatic plants in the 
application of triclopyr TEA directly to water for the control of submerged weeds would be 
below but near a level of concern. 
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Although triclopyr BEE is much more toxic to aquatic species than triclopyr TEA or triclopyr 
acid, projected levels of exposure are much less because of the rapid hydrolysis of triclopyr BEE 
to triclopyr acid and because of reduced runoff of triclopyr BEE due to its lower water solubility 
and higher affinity for soils. Nonetheless, triclopyr BEE is projected to be somewhat more 
hazardous when used near bodies of water where runoff to open water may occur. 
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APPENDIX E  
 

USFS SHASTA-TRINITY NATIONAL FOREST LAND AND 
RESOURCE MANAGEMENT PLAN POLICIES 

 
LATE-SUCCESSIONAL RESERVES STANDARDS 
 
Objectives – Late-Successional Reserves are to be managed to protect and enhance conditions of 
late-successional and old-growth forest ecosystems, which serve as habitat for late-successional 
and old-growth-related species, including the northern spotted owl. These reserves are designed 
to maintain a functional, interacting, late-successional and old-growth forest ecosystem.  
 
LATE-SUCCESSIONAL RESERVES GUIDELINES 
 

1. The potential for benefit to species associated with late-successional forest conditions 
from salvage is greatest when stand-replacing events are involved. Salvage in disturbed 
sites of less than 10 acres is not appropriate because small forest openings are an 
important component of old-growth forests. In addition, salvage should occur only in 
stands where disturbance has reduced canopy closure to less than 40%, because stands 
with more closure are likely to provide some value for species associated with these 
forests. 

2. Surviving trees will provide a significant residual of larger trees in the developing stand. 
In addition, defects caused by fire in residual trees may accelerate development of 
structural characteristics suitable for associated species. Also, those damaged trees that 
eventually die will provide additional snags. Consequently, all standing live trees should 
be retained, including those injured (e.g., scorched) but likely to survive. Inspection of 
the cambium layer can provide an indication of potential tree mortality. 

3. Snags provide a variety of habitat benefits for a variety of wildlife species associated with 
late-successional forest. Accordingly, following a stand-replacing disturbance, 
management should focus on retaining snags that are likely to persist until late-
successional conditions have developed and the new stand is again producing large snags. 
Late-successional conditions are not associated with stands less than 80 years old. 

4. Following a stand-replacing disturbance, management should retain adequate quantities 
of coarse, woody debris in the new stand so that in the future, it will still contain amounts 
similar to naturally regenerated stands. The analysis that determines the amount of coarse 
woody debris to leave must account for the full period of time before the new stand 
begins to contribute coarse woody debris. As in the case of snags, province-level 
specifications must be provided for this guideline. Because coarse woody debris decay 
forest dynamics and site productivity undoubtedly will vary among provinces and forest 
types, the specifications also will vary. 

Province-level plans will establish appropriate levels of coarse woody debris and decay 
rates to be used. Levels will be “typical’’ and will not require retention of all material 
where it is highly concentrated or too small to contribute to coarse woody debris over the 
long time frames discussed. This standard and guideline represents one item to be 
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considered and may indeed result in no salvage in low-density stands. As for other 
management activities, it is expected that salvage standards and guidelines will be refined 
through the implementation and adaptive management processes. 
 

5. Some salvage that does not meet the preceding guidelines will be allowed when salvage 
is essential to reduce the future risk of fire or insect damage to late-successional forest 
conditions. It is important to understand that some risk associated with fire and insects is 
acceptable because they are natural forces influencing late-successional forest 
development. Consequently, salvage to reduce such risks should focus only on those 
areas where there is high risk of large-scale disturbance. 

6. Removal of snags and logs may be necessary to reduce hazards to humans along roads 
and trails and in or adjacent to campgrounds. Where materials must be removed from the 
site, as in a campground or on a road, a salvage sale is appropriate. In other areas, such as 
along roads, leaving material on site should be considered. Also, material will be left 
where available coarse woody debris is inadequate. 

7. Where green trees, snags, and logs are present following disturbance, the green-tree and 
snag guidelines will be applied first and completely satisfied, where possible. The 
biomass left in snags can be credited toward the amount of coarse woody debris biomass 
needed to achieve management objectives. 

8. These basic guidelines may not be applicable after disturbances in younger stands 
because remnant coarse woody debris may be relatively small. In these cases, diameter 
and biomass retention guidelines should be developed consistent with the intention of 
achieving late-successional forest conditions. 

9. Logs present on the forest floor before a disturbance event provide habitat benefits that 
are likely to continue. It seldom will be appropriate to remove them. Where these logs are 
in an advanced state of decay, they will not be credited toward objectives for coarse 
woody debris retention developed after a disturbance event. Advanced state of decay 
should be defined as logs not expected to persist to the time when the new stand begins 
producing coarse woody debris. 

10. The coarse woody debris retained should approximate the species composition of the 
original stand to help replicate preexisting suitable habitat conditions. 

11. Some deviation from these general guidelines may be allowed to provide reasonable 
access to salvage sites and feasible logging operations. Such deviation should occur on as 
small a portion of the area as possible and should not result in violation of the basic intent 
that late-successional forest habitat (or the development of such habitat in the future) not 
be impaired throughout the area. While exceptions to the guidelines may be allowed to 
provide access and operability, some salvage opportunities will undoubtedly be foregone 
because of access, feasibility, and safety concerns. 

 
In addition, the Land and Resource Management Plan (LRMP) also includes a specific guideline 
for rights-of-way (ROWs), contracted rights, easements, and special use permits. The LRMP 
states: 
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Access to non-Federal lands through Late-Successional Reserves will be 
considered and existing rights-of-way agreements, contracted rights, easements, 
and special use permits in Late-Successional Reserves will be recognized as valid 
uses. New access proposals may require mitigation measures to reduce adverse 
effects on Late-Successional Reserves. In these cases, alternate routes that avoid 
late-successional habitat should be considered. If roads must be routed through a 
reserve, they will be designed and located to have the least impact on late-
successional habitat.  

 
ROADED RECREATION OBJECTIVE 
 
The purpose of the Roaded Recreation Prescription is to provide for an area where there are 
moderated evidences of the sights and sounds of humans. Modifications are evident and may 
appear moderate to observers in the area but will be unnoticed or visually subordinate from 
sensitive travel routes. The prescription emphasizes recreational opportunities associated with 
developed road systems and dispersed and developed camp sites. Fish and wildlife management, 
which supports the recreational use of wildlife species (hunting, fishing, and viewing), is also 
emphasized. The emphasis of vegetation management activities will be to meet recreation, 
visual, and wildlife objectives while maintaining healthy and vigorous ecosystems. 
 
As part of the standards and guidelines for Roaded Recreation areas, the LRMP also includes a 
description of areas where the Roaded Recreation Prescription is to be applied. The description 
reads: 
 

Resource activities and modifications are evident, but they are in harmony with the 
natural environment setting. A moderate to high frequency of user contact occurs on 
roads and a low to moderate frequency occurs on trails and away from roads. On-
site user controls are noticeable, but they harmonize with the natural environment. 
Typical activities include:  hiking, cross-country skiing, downhill skiing, power 
boating, snowmobiling, touring, resort-supported recreation, trailer camping, 
hunting, fishing, and wildlife viewing. 
 
The Roaded Recreation Prescription also applies to designated Recreation segments 
of Wild and Scenic Rivers. Areas adjacent to these rivers or sections of rivers that 
are readily accessible by road or railroad, and may have undergone some 
development in the past, are also included. This is also the primary prescription for 
the Shasta and Trinity Units of the Whiskeytown-Shasta-Trinity National 
Recreation Area and subject to the Trinity River Wild and Scenic Implementation 
Guide of 1996.  

 
ROADED RECREATION GUIDELINES 
 

1. Roads and trails should be located, designed, constructed, and maintained so that they are 
compatible with Roaded Natural Recreation Opportunity Spectrum (ROS) activities. 

2. Wildfire suppression tactics will favor use of low-impact techniques. 
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3. Pre-attack facilities should be located where there is a minimum of conflict with 
recreation activities. 

4. Treatment of fuels created by project activities will be determined during ecosystem 
planning. 

5. Provide information and interpretive services to direct visitors to their recreation 
destinations. Acquaint the visiting public with the significant historical and cultural 
features, plants, wildlife, and management programs in the Forests. 

6. Locate cross-country skiing developments where terrain and snow conditions are highly 
suitable. 

7. Designate suitable trails and areas for off-highway vehicle (OHV) use. Such use should 
be located and scheduled to minimize conflicts with other recreation use and deer winter 
range. Refer to the OHV Management Plan map for specific use areas. 

8. Plan, design, and implement management activities that are compatible with Roaded 
Natural ROS guidelines. 

9. Identify and develop interpretive publications and exhibits which explain recreation 
features, management practices, and benefits. Special emphasis should be on nationally 
significant recreation rivers and areas. Coordinate the placement of interpretive services 
with developed site planning, construction, rehabilitation, or major site maintenance. 

10. Timber management activities will be designed to meet recreation, visual, and ecosystem 
management objectives. 

11. Timber yields will result from activities required to attain the desired future condition of 
the landscape. 

12. Disperse openings created by timber harvesting throughout project areas. The size of 
openings will average 5 acres or less. 

13. Manage activities and resources to meet adopted Visual Quality Objectives (VQOs) of 
retention, partial retention, or modification as indicated on the adopted VQO map. 
Unseen areas within any mapped VQO may be managed for modification except in 
recreation river corridors. 

14. Management activities that are seen from developed recreation sites will meet a VQO of 
retention in the foreground and partial retention in the middle ground. 

15. Manage hardwoods for sustainability on the landscape basis, consistent with desired 
future ecosystem conditions. 

16. Maintain an average of 10 tons of unburned dead/down material per acre on slopes less 
than 40%. Preference is to have a portion of this tonnage in large material (i.e., 4 to 6 logs 
more than 10 ft long at the largest diameter available). Where feasible, maintain the same 
amount on slopes greater than 40%. 

 
RIPARIAN RESERVES 
 
Within the LRMP, there are Riparian Reserves that are identified but are not a mapped resource. 
These reserves are specified as five categories of streams or water bodies: 
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1. Fish-bearing Streams – Riparian Reserves consist of the stream and the area on each 
side of the stream extending from the edges of the active stream channel to one of the 
following, whichever distance is greatest: the top of the inner gorge, the outer edges of 
the 100-year floodplain, the outer edges of riparian vegetation, a distance equal to the 
height of two site-potential trees,a or the 3,000-ft slope distance (600 ft total, including 
both sides of the stream channel). 

2. Permanently Flowing, Non-fish-bearing Streams – Riparian Reserves consist of the 
stream and the area on each side of the stream channel extending from the edges of the 
active stream channel to one of the following, whichever distance is greatest: the top of 
the inner gorge, the outer edges of riparian vegetation, a distance equal to the height of 
one site-potential tree, or the 150-ft slope distance (300 ft total, including both sides of 
the stream channel). 

3. Constructed Ponds and Reservoirs and Wetlands Greater Than 1 Acre − Riparian 
Reserves consist of the body of water or wetland and the following, whichever is 
greatest: the area to the outer edges of the riparian vegetation, a distance equal to the 
height of one site-potential tree, or the 150-ft slope distance from the edge of the wetland 
greater than 1 acre or the maximum pool elevation of constructed ponds and reservoirs. 

4. Lakes and Natural Ponds − Riparian Reserves consist of the body of water and the 
following, whichever is greatest: the area to the outer edges of the riparian vegetation, the 
extent of seasonally saturated soil, the extent of unstable and potentially unstable areas; 
the distance equal to the height of two-site potential trees, or the 300-ft slope distance. 

5. Seasonally Flowing or Intermittent Streams,b Wetlands Less Than 1 Acre, and 
Unstable and Potentially Unstable Areas – This category applies to features with high 
variability in size and site-specific characteristics. At a minimum, the Riparian Reserves 
must: 

• Include the extent of unstable and potentially unstable areas (including 
earthflows), 

• Include the stream channel and extend to the top of the inner gorge,  
• Include the stream channel or wetland and the area from the edges of the stream 

channel or wetland to the outer edges of the riparian vegetation, and 
• Extend from the edges of the stream channel to a distance equal to the height of 

one site-potential tree or the 100-ft slope distance, whichever is greatest. 
 
Since Riparian Reserves are unmapped resources, many of the standards and guidelines were 
developed to identify (on the basis of the categories) as well as protect these resources. The 
standards were developed to carry out the Aquatic Conservation Objectives listed below. 
 
 

                                                 
a  A site-potential tree height is the average maximum height of the tallest dominant trees (200 years or older) for a 

given site class. 
b  Like any nonpermanent flowing drainage feature, intermittent streams have a definable channel and evidence of 

annual scour or deposition. This definition includes what are sometimes referred to as ephemeral streams if they 
meet these two physical criteria. 
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AQUATIC CONSERVATION STRATEGY (ACS) OBJECTIVES 
 

1. Maintain and restore the distribution, diversity, and complexity of watershed and 
landscape-scale features to ensure protection of the aquatic systems to which species, 
populations, and communities are uniquely adapted.  

2. Maintain and restore spatial and temporal connectivity within and between watersheds. 
Lateral, longitudinal, and drainage network connections include floodplains, wetlands, 
upslope areas, headwater tributaries, and intact refuges. These network connections must 
provide chemically and physically unobstructed routes to areas critical for fulfilling life-
history requirements of aquatic and riparian-dependent species. 

3. Maintain and restore the physical integrity of the aquatic system, including shorelines, 
banks, and bottom configurations.  

4. Maintain and restore the water quality necessary to support healthy riparian, aquatic, and 
wetland ecosystems. Water quality must remain within the range that maintains the 
biological, physical, and chemical integrity of the system and benefits the survival, 
growth, reproduction, and migration of individuals composing aquatic and riparian 
communities.  

5. Maintain and restore the sediment regime under which aquatic ecosystems evolved. 
Elements of the sediment regime include the timing, volume, rate and character of 
sediment input, storage, and transport. 

6. Maintain and restore in-stream flows sufficient to create and sustain riparian, aquatic, and 
wetland habitats and to retain patterns of sediment, nutrient, and wood routing. The 
timing, magnitude, duration, and spatial distribution of peak high and low flows must be 
protected. 

7. Maintain and restore the timing, variability, and duration of floodplain inundation and 
water table elevation in meadows and wetlands.  

8. Maintain and restore the species composition and structural diversity of plant 
communities in riparian areas and wetlands to provide adequate summer and winter 
thermal regulation, nutrient filtering, appropriate rates of surface erosion, bank erosion, 
and channel migration and to supply amounts and distributions of coarse woody debris 
sufficient to sustain physical complexity and stability. 

9. Maintain and restore habitat to support well-distributed populations of native plant, 
invertebrate, and vertebrate riparian-dependent species.  

 
From these ACS objectives, the LRMP has developed an extensive number of standards and 
guidelines associated with the management of Riparian Reserve and Key Watershed areas. 
Standards and guidelines for the riparian areas of the project would include the general rules that 
prohibit or regulate activities in Riparian Reserves that retard or prevent attainment of the ACS 
objectives. Since the development of the project will either widen existing ROWs or construct 
new ROWs, it would result in harvesting of timber and development or enhancement of roads in 
the project area. The standards and guidelines for timber management, roads management, and 
general riparian area management are listed below.  
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I. Timber Management 
a. Prohibit timber harvest, including fuelwood cutting, in Riparian Reserves, except as 

described below. Riparian Reserve acres shall not be included in calculation of the timber 
base. 

1. Where catastrophic events such as fire, flooding, volcanic, wind, or insect damage 
result in degraded riparian conditions, allow salvage and fuelwood cutting if 
required to attain Aquatic Conservation Strategy Objectives. 

2. Salvage trees only when watershed analysis determines that present and future 
coarse woody debris needs are met and other Aquatic Conservation Strategy 
Objectives are not adversely affected. 

3. Apply silvicultural practices for Riparian Reserves to control stocking, reestablish 
and manage stands, and acquire desired vegetation characteristics needed to attain 
Aquatic Conservation Strategy Objectives. 

II. Roads Management 
a. Cooperate with Federal, state, and county agencies to achieve consistency in road 

design, operation, and maintenance necessary to attain Aquatic Conservation Strategy 
Objectives. 

b. For each existing or planned road, meet Aquatic Conservation Strategy Objectives by: 

1. Minimizing road and landing locations in Riparian Reserves. 

2. Completing watershed analyses (including appropriate geotechnical analyses) 
prior to construction of new roads or landings in Riparian Reserves. 

3. Preparing road design criteria, elements, and standards that govern construction 
and reconstruction. 

4. Preparing operation and maintenance criteria that govern road operation, 
maintenance, and management. 

5. Minimizing disruption of natural hydrologic flow paths, including diversion of 
streamflow and interception of surface and subsurface flow. 

6. Restricting sidecasting as necessary to prevent the introduction of sediment to 
streams. 

7. Avoiding wetlands entirely when constructing new roads. 

c. Determine the influence of each road on the Aquatic Conservation Strategy 
Objectives through watershed analysis. Meet Aquatic Conservation Strategy 
Objectives by: 

1. Reconstructing roads and associated drainage features that pose a substantial risk. 

2. Prioritizing reconstruction on the basis of current and potential impact to riparian 
resources and the ecological value of the riparian resources affected. 

3. Closing and stabilizing or obliterating and stabilizing roads on the basis of the 
ongoing and potential effects to Aquatic Conservation Strategy Objectives and 
considering short-term and long-term transportation needs. 
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d. New culverts, bridges, and other stream crossings shall be constructed, and existing 
culverts, bridges, and other stream crossings that are determined to pose a substantial 
risk to riparian conditions will be improved to accommodate at least the 100-year 
flood, including associated bedload and debris. Priority for upgrading will be based 
on the potential impact and ecological value of the riparian resources affected. 
Crossings will be constructed and maintained to prevent diversion of streamflow out 
of the channel and down the road in the event of crossing failure. 

e. Minimize sediment delivery to streams from roads. Outsloping of the roadway 
surface is preferred, except in cases where outsloping will increase sediment delivery 
to streams or where outsloping is unfeasible or unsafe. Route road drainage away 
from potentially unstable channels, fills, and hillslopes. 

f. Provide and maintain fish passage at all road crossings of existing and potential fish-
bearing streams. 

g. Develop and implement a Road Management Plan or a Transportation Management 
Plan that will meet Aquatic Conservation Strategy Objectives. A a minimum, this 
plan shall include provisions for the following: 

1. Inspections and maintenance during storm events. 

2. Inspections and maintenance after storm events. 

3. Road operation and maintenance, giving high priority to identifying and 
correcting road drainage problems that contribute to degrading riparian resources. 

4. Traffic regulations during wet periods to prevent damage to riparian resources. 

5. Determination of the purpose of each road by developing the Road Management 
Objective. 

III.   General Riparian Area Management 
a. Identify and attempt to secure in-steam flows needed to maintain riparian resources, 

channel conditions, and aquatic habitat. 

b. Fell trees in Riparian Reserves when they pose a safety risk. Keep felled trees on-site 
when needed to meet coarse woody debris objectives. 

c. Herbicides, insecticides, other toxicants, and other chemicals shall be applied only in 
a manner that avoids impacts that retard or prevent attainment of Aquatic 
Conservation Strategy Objectives. 

d. Locate water drafting sites to minimize adverse effects on stream channel stability, 
sedimentation, and in-stream flows needed to maintain riparian resources, channel 
conditions, and fish habitat. 
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APPENDIX G 
 

COMMENTS AND RESPONSES 
 
 
G.1  OVERVIEW OF THE PUBLIC COMMENT PROCESS 
 
Western distributed the Draft Environmental Impact Statement (EIS) to several Federal agencies, 
including the U.S. Fish and Wildlife Service (USFWS), U.S. Forest Service (USFS), Bureau of 
Land Management (BLM), Bureau of Reclamation (Reclamation), and National Marine Fisheries 
Service (NMFS). In addition, several State of California, regional, county, and local agencies 
received the Draft EIS for review, as did several Native American tribes, private and public 
organizations and institutions, and the news media. Copies of the Draft EIS were also made 
available to the general public at the Trinity County and Shasta County Libraries. Public 
hearings were held, and announcements of the hearings were printed in local newspapers. Two 
hearings were planned, but no one from the public attended the hearing in Redding, California.  
 
 
G.1.1  Comment Process 
 
Western invited the above-mentioned groups and individuals to provide comments on the Draft 
EIS. Reviewers were invited to submit written comments directly to Western’s Sierra Nevada 
Region Office in Folsom, California, or to provide oral comments at the public hearing. Written 
and oral comments were treated equally. All comments postmarked by the date of the close of 
the comment period were considered in preparing the Final EIS. In addition, during the 
preparation of the Final EIS, Western consulted with two of the cooperating agencies, the USFS 
and BLM, on issues that were of interest to them. 
 
The public hearing was held during the Draft EIS review period on March 6, 2007, at the Best 
Western Victorian Inn in Weaverville, California. The hearing was part of Western’s continuing 
efforts to provide opportunities for public participation in the decision-making process and meet 
the four objectives of such participation, namely to (1) heighten public awareness and encourage 
open communication throughout the development of the EIS; (2) be flexible and responsive to 
the issues and needs of the public, Western’s customers, and public agencies; (3) solicit input on 
the scope of issues that should be addressed in the Draft EIS; and (4) identify significant issues 
related to the proposed action. 
 
Western received 15 written comment letters representing 13 different individuals and public and 
private organizations. It also received oral comments from two individuals at the public hearing. 
Section G.2 has a table that lists the persons and organizations that submitted written comments, 
and section G.3 has another table that lists the persons who provided oral comments at the public 
hearing. The comment letters and Western’s responses to them and a transcript of the public 
hearing and Western’s responses at the hearing are provided at the end of this appendix. 
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G.1.2  Issues Raised during Public Comment Process 
 
The public raised a number of issues in their written comments. The people were mostly 
concerned with particular analyses presented in Draft EIS. Among the issues were the following: 
 

• Erosion control to prevent the sedimentation of streams resulting from construction 
traffic going over stream crossings, 

 
• Specific permitting and mitigation measures that address such erosion, 
 
• Estimates of the extent of direct and cumulative impacts from the project, and 
 
• Analysis of impacts to the northern spotted owl. 

 
Several modifications were made to the Draft EIS to address these issues. These are described in 
the respective comment responses and summarized in section G.4. 
 
Oral comments made at the public hearing were chiefly concerned with the relative merits of the 
proposed transmission line that would be constructed mainly of wood poles and a line 
constructed of steel poles. A second line of comments involved a private landowner’s initial 
concern about the placement of a pole on his property. The landowner later noted that the pole 
had been relocated to his satisfaction. Oral comments did not result in any revisions to the Draft 
EIS. 
 
Revisions were made to the Draft EIS as a result of the consultations with the USFS and BLM. 
Additional analyses were done and additional clarifications were made in the areas of soil 
erosion, geology, watershed impacts, and herbicide risks. Further revisions were made as a result 
of a technical and editorial review. Neither these revisions, nor those resulting from agency 
consultation, affected the conclusions of the draft EIS; they were made to address the technical 
quality of the document. All of the resultant substantive content changes (not the editorial 
changes) to the Draft EIS text are identified in the Final EIS by a vertical line in the margin of 
the page next to the changed text. The agency consultation and technical review process and 
resultant modifications are described in section G.4. 
 
G.2  WRITTEN COMMENTS 
 
The written comments and responses begin on page G-5. Written comment submittals are 
reproduced in their entirety on the left-hand pages, with individual comments delineated by 
sequentially numbered sidebars. Responses to the individual comments are provided on the 
facing right-hand pages; each response is denoted with the corresponding comment number. 
Table G-1 lists the persons or organizations that provided written comments and the pages on 
which those comments can be found. 
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TABLE G-1  Persons or Organizations That Provided Written Comments 

 
Comment 

ID Person or Organization Page No. 
   
EPA U.S. Environmental Protection Agency G-6 
DOI U.S. Department of the Interior G-14 
BLMWB Bureau of Land Management Wildlife Biologist G-18 
BLMB Bureau of Land Management Botanist G-26 
BLML Bureau of Land Management, Lands G-32 
NOAA National Oceanic and Atmospheric Administration, Fisheries G-36 
Caltrans California Department of Transportation G-44 
RWQCB North Coast Regional Water Quality Control Board G-48 
CAF&G California Department of Fish and Game G-52 
NEC Northcoast Environmental Center  G-56 
BS Bob Susavilla G-60 
CM C. Munn G-62 
SQ Stan Quail G-68 
MQ Michael Quail G-74 
UNK Unknown G-76 

 
 
G.3  PUBLIC HEARING (ORAL) COMMENTS AND RESPONSES 
 
Public hearings were held at the Best Western Victorian Inn in Weaverville, California, on 
March 6, 2007, and at the La Quinta Inn in Redding, California, on March 7, 2007. The public 
hearing comments and responses begin on page G-91. No members of the public attended the 
hearing in Redding. A transcript of the Weaverville hearing is reproduced on left-hand pages, 
with individual comments delineated by sequentially numbered sidebars. Responses to the 
individual comments are provided on the facing right-hand pages; each response is denoted with 
the corresponding comment number. Table G-2 lists the two people who commented. 
 
 

TABLE G-2  Persons Who Provided 
Oral Comments 

 
Comment 

ID Person Page No. 
   
JF Jim Frank G-110 et seq. 
MQ Michael Quail G-112 et seq. 
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G.4  CHANGES TO THE DRAFT EIS 
 
In preparing the Final EIS, Western consulted with its cooperating agencies (principally the 
USFS and BLM) about the technical analyses in the Draft EIS and about each agency’s 
requirements for its particular land areas and the specific mitigation measures that it would 
require for those lands. The result of the consultation was mainly that specific analyses, 
requirements, and mitigation measures were added in the Final EIS. Additional analyses covered 
proposed impacts of the project on the aquatic conservation strategy (ACS) for the region, a 
summary risk analysis of herbicide use that was done by the USFS, and an analysis of findings 
from the biological assessments done by Western that focused on the potential effects of the 
project on Coho salmon and the northern spotted owl. The ACS analysis is incorporated in 
section 3.2 of the Final EIS. The herbicide risk assessment summaries were added to appendix D 
of the Final EIS. The biological assessments are included in the Final EIS as appendix F. Also, 
the findings from the risk assessment summaries and the biological assessments are incorporated 
in the appropriate analyses in the main body of the Final EIS. 
 
In the physical sciences area, consultation resulted in revisions, including more details in the 
descriptions of the affected environments in the sections on geology, soils, and hydrology 
resource areas and additional specific analyses of impacts in these areas. In the geology section, 
seismic hazards, faults, slope stability hazards, volcanic hazards, and special interest area 
sections were added. Environmental protection measures (EPMs), including soil erosion control 
measures for the project, roads, and staging areas, were also added. For the hydrology section, an 
additional analysis of cumulative watershed impacts was performed. 
 
The Draft EIS also underwent a technical review as it was being prepared as a Final EIS. This 
review resulted in a number of additional specific analyses in the EIS, many of which also 
addressed areas covered in agency consultation. In addition, information was added in some 
places, while some discussions and tables were shortened to better focus the analysis and 
presentation. While this review was intended to improve the technical quality of the document, it 
did not result in any changes to the conclusions in the Draft EIS. 
 
Changes were also made to the Draft EIS in response to public comments. 
 
 
G.5  REFERENCES CALLED OUT IN THE COMMENTS AND RESPONSES 
 
DOE (U.S. Department of Energy), 1997, NEPA-EIS Checklist. 
 
USFWS (U.S. Fish and Wildlife Service), 2007, Northwest Forest Plan and the Draft Recovery 
Plan for the Northern Spotted Owl (Strix occidentalis caurina). 
 
Western (Western Area Power Administration), 2007, Integrated Vegetation Management 
Environmental Guidance Manual, January. 
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Response to EPA-1:  
 

The EPA’s rating of the Draft EIS is acknowledged. According to the EPA’s rating 
definitions, “Lack of Objections” means that the “EPA review has not identified any potential 
environmental impacts requiring substantive changes to the proposal.” 
 
Response to EPA-2: 
 

Western acknowledges EPA’s support of Western’s adoption of the Environmental 
Protection Measures identified in section 3.2 and the USFS Management Plan Policies in 
appendix E of the Draft EIS. Commitment to the mitigation measures and policies identified in 
this Final EIS would be included in the Record of Decision. A copy of the Final EIS will be sent 
to the address indicated in the comment. 
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Response to DOI-1: 
 
 The U.S. Department of Interior’s review, which resulted in no comments, is 
acknowledged. 
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Response to BLMWB-1: 
 
 The text in table 2-2 on page 2-18 under 3.2, Biological Resources, was added to the 
Final EIS indicate that the reporting requirements of the Biological Opinion of the U.S. Fish and 
Wildlife Service would be followed. 
 
Response to BLMWB-2: 
 

The text on page 2-19 in table 2-2 under 3.2, Biological Resources, was modified. It now 
reads “Vehicle operation off the ROW by members of the public shall be prohibited or limited to 
where roads already exist.” 
 
Response to BLMWB-3: 
 
 The text on page 2-19 in table 2-2 under 3.2, Biological Resources, was revised. The 
phrase “especially in Riparian Reserves” was removed. 
 
Response to BLMWB-4: 
 

The discrepancies in the disturbance acreages throughout the document were corrected or 
explained in response to the comment. 
 
Response to BLMWB-5: 
 

The discussion of the no action alternative was expanded in the Final EIS to provide a 
level of detail more comparable to that given for the proposed action. 
 
Response to BLMWB-6: 
 
 Information on the toxicity of herbicides to wildlife and information on the 
bioaccumulative potential taken from material safety data sheets (MSDSs) are provided in 
appendix D of the DEIS. Additional discussions are provided in sections 3.2.2.2, 3.2.2.3, and 
3.8.2.3 of the DEIS. Only those herbicides approved by the involved State and Federal agencies 
would be allowed to be used in the project area, and they would be used in accordance with the 
Integrated Vegetation Management Environmental Guidance Manual (Western 2007). Such use, 
with proper application, would not produce any substantive impacts. Therefore, the information 
provided in appendix D is considered to be sufficient to represent potential concerns about 
herbicide use. The listed bioaccumulative potential indicates a herbicide’s solubility and 
chemical stability and is thus an indicator of environmental forte and effects. 
 
Response to BLMWB-7: 
 

The method used for the DEIS to assess environmental effects ⎯ comparing the effects 
to standards of significance ⎯ is favored by Western and has been the conventional practice for 
many of Western’s environmental assessments. The method has the advantage of presenting to 
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Response to BLMWB-7 (cont.): 
 
the public exactly what standards will be applied to measure effects, thereby giving the public 
the opportunity to agree or disagree or to suggest additional standards that are needed. This 
opportunity occurs before the EIS is completed, after which the public has fewer opportunities 
for participation. Regarding the use of the term “impacts,” item 1.6.1 under “Environmental 
Effects” in the NEPA-EIS Checklist (DOE 1997) directs one to “identify direct and indirect 
impacts.” The EIS uses standards of significance to identify such impacts. 
 
Response to BLMWB-8: 
 

The subspecies name of the northern spotted owl was added on the basis of information 
provided in the comment. 
 
Response to BLMWB-9: 
 

The text of section 3.2.1.1 dealing with critical habitat for the coho salmon was changed 
on the basis of information provided in the comment. 
 
Response to BLMWB-10: 
 

The Trinity sideband and the Siskiyou sideband were added to table 3.2-5 on the basis of 
information provided in the comment. 
 
Response to BLMWB-11: 
 

The discussion of impacts from the proposed project on vegetation and wildlife as a result 
of managing the ROW as a shrub or as a low-tree-cover-type ROW was expanded in 
section 3.2.2.3 of the Final EIS. 
 
Response to BLMWB-12: 
 

The text dealing with blasting impacts on wildlife in section 3.2.2.3 was changed on the 
basis of concerns expressed in the comment. 
 
Response to BLMWB-13: 
 
Table 3.2-7 and the text dealing with impacts on the northern spotted owl in section 3.2.2.3 were 
changed to clarify the concerns expressed in the comment. 
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Response to BLMWB-14: 
 

The statement was deleted on the basis of information presented in the comment. 
 
Response to BLMWB-15: 
 

On the basis of concerns expressed in the comment, the discussion of impacts related to 
the Survey and Manage/Aquatic Conservation Strategy in section 3.2.2.3 was modified in the 
Final EIS to be consistent with the Aquatic Conservation Strategy objectives. 
 
Response to BLMWB-16: 
 

The terminology used for nonperennial streams was changed on the basis of information 
presented in the comment. 
 
Response to BLMWB-17: 
 

The text was revised on the basis of the suggestion provided in the comment. 
 
Response to BLMWB-18: 
 
 Text was added in section 3.8.2.3 of the Final EIS to indicate that not all herbicides listed 
in appendix D have been approved by all Federal landowners and that only those approved by a 
given landowner would be used on the landowner’s land. 
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Response to BLMB-1: 
 

The text was modified on the basis of the suggestion provided in the comment. 
 
Response to BLMB-2: 
 

The text was modified on the basis of the suggestion provided in the comment. 
 
Response to BLMB-3: 
 

The text was modified on the basis of the suggestion provided in the comment. 
 
Response to BLMB-4: 
 

The text was modified on the basis of the suggestion provided in the comment. 
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Response to BLMB-5: 
 

The text was modified on the basis of the suggestion provided in the comment. 
 
Response to BLMB-6: 
 

The names for the fungi species were corrected on the basis of the information presented 
in the comment. 
 
Response to BLMB-7: 
 

The text was modified on the basis of the suggestion provided in the comment. 
 
Response to BLMB-8: 
 

The names for the fungi species were corrected on the basis of the information presented 
in the comment. 
 
Response to BLMB-9: 
 

The species have been reorganized by alphabetical listing by scientific name in 
appendix C. 
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Response to BLMB-10: 
 

The scientific name for the branched collybia was corrected on the basis of information 
presented in the comment. 
 
Response to BLMB-11: 
 

The Klamath Mountain catchfly and Tracy’s beardtongue were added to appendix C on 
the basis of information provided in the comment. 
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Response to BLML-1: 
 
 The changes to table 1-1 recommended in the comment were made in the FEIS. 
 
Response to BLML-2: 
 
 The changes on page 2-29 recommended in the comment were made in the FEIS. 
 
Response to BLML-3: 
 
 The changes on page 3-5 recommended in the comment were made in the FEIS. 
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Response to NOAA-1: 
 
 The use of existing roads and stream crossings and the construction of new road sections 
and stream crossings are accurately described in the comment. 
 
Response to NOAA-2: 
 
 The Final EIS identifies general mitigation measures that, when implemented, would 
limit the impacts from releases of fine sediment from access roads on watercourses to less than 
significant levels. Specific mitigations at locations on access and construction roads would be 
identified in a project transportation plan, which would be issued prior to construction. Western 
would work with the various landowners and the California Regional Water Quality Control 
Board, North Coast Region, to identify the specific mitigations to be included in the plan. 
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Response to NOAA-3: 
 

The text on page 3.2-4 of the DEIS was modified to note that access to new, high-quality 
stream habitat will be afforded to anadromous fish by the new bridge crossing, as described in 
the comment. 
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Response to Caltrans-1: 
 
 Impacts of the proposed project on traffic and transportation, including those from 
logging activities, are assessed in section 3.10 of the EIS. As noted in that section, such impacts 
are expected to be minor. 
 
Response to Caltrans-2: 
 
 The requirement for a Caltrans encroachment permit for access to the Weaverville 
Switchyard is noted in the DEIS on page 3.10-13. 
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Response to RWQCB-1: 
 
 The Regional Water Quality Board’s recommendation is noted. All relevant mitigation 
measures would be included in the project design and construction specifications. Both the ROW 
clearing specifications and the project construction specifications would reference the EIS and 
Mitigation Action Plan and thereby include, by reference, the mitigation measures identified in 
those documents. 
 
Response to RWQCB-2: 
 
 The impaired status of the Trinity River watershed is noted on page 3.12-5 of the Draft 
EIS, and the need to obtain a General Permit from the RWQCB for new construction under the 
NPDES Stormwater Program is noted on page 3.12-12 of the Draft EIS. Western would 
implement erosion control measures similar to those required under the General Permit on all 
existing, improved, and new access roads and construction areas employed to construct and 
operate the project. 
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Response to RWQCB-3: 
 
 Text noting the need for a permit from RWQCB under the California Water Code for 
activities that would or could cause sediment discharges to waters of the State was added to 
page 3-12.12 of the DEIS under the heading “Discharge of Contaminants or Sediments.” The 
corresponding CWA Section 401 Federal requirements for waters of the United States are noted 
on pages 3-12.4 and 3-12-6 of the DEIS. 
 
Response to RWQCB-4: 
 
 A statement about an environmental protection measure, in which roads composed of 
granite soils that are used to construct the project and are located in areas in which releases of 
fine sediment could affect nearby water courses would be rocked with clean gravel, was added to 
section 3.12.2.2 and to table 2-2 of the DEIS. 
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Response to CAF&G-1: 
 
 The comment from the California Department of Fish and Game noting that the proposed 
project is not likely to result in a take of a State listed species or species of special concern is 
acknowledged. 
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Response to NEC-1: 
 
 While the proposed new line would be subject to outages caused by storms and falling 
trees, reliability would be increased over that of the existing line because the direct route of the 
project would be much shorter than the current path of power delivery over lines operated by 
Pacific Gas and Electric (PG&E). In addition, the response to outages from Western and Trinity 
PUD maintenance crews would be much faster than that from PG&E’s crews, owing to the 
closer proximity of Trinity PUD’s maintenance facility located in Weaverville to the service 
area. The 80-foot right-of-way width, which is described as “exorbitant” in the comment, is, in 
fact, necessary to maintain the reliability of the line. The EIS, moreover, analyzes the impacts of 
constructing and maintaining the ROW, including measures affecting reliability, such as 
maintaining the ROW and removing danger trees. Impacts from these activities would be minor. 
No changes to the DEIS resulted from this comment. 
 
Response to NEC-2: 
 
 The project would not increase the capacity of the power lines from 12 kV to 60 kV, as 
stated in the comment. The 12-kV line that the comment is referring to does not supply power to 
the service region in question. This line is not currently energized, and it could not bring power 
to the service area. The project would simply use and expand the existing 20-foot ROW for the 
inactive 12-kV line to reduce the impacts from constructing the proposed line. The proposed 
project would serve the same load that is currently being served over existing PG&E lines. 
Trinity PUD has load growth responsibility under State law, whereas Western does not have load 
growth responsibility. Thus, electrical service would have to respond to growth. Limiting power 
supply to regulate growth would not be a legal option. Thus, power capacity is not relevant to the 
development/growth discussion. 
 
Increased reliability of power delivery resulting from the project, on the other hand, could 
conceivably facilitate growth through improved electrical service. However, as for growth 
inducement, various other economic and demographic factors would have to be favorable to 
drive growth in the area. These factors are generally not present in the service area, while 
electrical reliability has not been identified as a barrier to growth. Thus, it is unlikely that 
improved electricity reliability would contribute to significant growth in the area. The text in 
sections 4.1.9 and 4.5 has been revised to add a discussion on this issue, which reflects this 
comment response. Other parts of Section 4.1, Cumulative Impacts, have been expanded to more 
thoroughly examine and better quantify cumulative impacts. However, the conclusion that the 
cumulative impacts of the project would be less than significant has not changed as a result of 
this expanded analysis. 
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Response to NEC-3: 
 

Please see the response to Comment NEC-1. 
 
Response to NEC-4: 
 
 The statement in the comment to the effect that more than half of the project would be 
built in previously undisturbed areas is not accurate. The proposed route of the Segment 3 of the 
project would not be considered to be in an undisturbed area. Rather, it would be in areas 
managed for logging and that have been previously logged, while the route would closely follow 
an existing main logging road. Similarly, the proposed upgrading and widening of the ROW for 
the existing 12-kV line for Segment 1 would not have the same impacts as construction in 
previously undisturbed areas or in areas without an existing ROW. For example, visual impacts 
would be reduced by using an existing ROW, while land disturbance for the proposed 80-foot 
ROW would be reduced up to 25% by using the existing 20-foot ROW for this portion of the 
line. In fact, a major consideration in selecting the existing 20-foot ROW for the proposed route 
was specifically to reduce environmental impacts. Regarding the analysis of cumulative impacts 
in the Draft EIS, please see the response to comment NEC-2. 
 
Response to NCE-5: 
 

The impact discussion on critical habitat for the northern spotted owl in section 3.2.2.3 
states that there would be a loss or conversion of 35.4 acres of critical habitat. The text then 
states that off-site conservation or management of areas would be necessary to mitigate this 
impact. The amount and type of mitigation would be determined in conjunction with the 
U.S. Fish and Wildlife Service, at the conclusion of ongoing section 7 consultation. Required 
mitigation would be consistent with the Northwest Forest Plan and the Draft Recovery Plan for 
the Northern Spotted Owl (Strix occidentalis caurina) (USFWS 2007). 
 
Response to NEC-6: 
 
 The impacts from logging associated with the proposed project are incorporated and 
thoroughly analyzed in the DEIS. It is not necessary for timber sales to be completed for the 
associated impacts to be assessed. 
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Response to BS-1: 
 
 The comment has been noted. No changes to the DEIS resulted from this comment. 
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Response to CM-1: 
 
 Better provision of electricity, as the commenter suggests, might conceivably facilitate 
economic growth and reverse population decline in the area that would be supplied by the 
transmission line. However, in addition to better provision of electricity, various other economic 
and demographic factors in the area would have to be favorable in order for additional growth to 
occur. Among these factors would be the potential for economic development of the various 
natural, environmental and human resources in the area and the prevailing relative cost of doing 
business. Given the current economic base in the area to be supplied by the proposed line, it is 
unlikely that the supply of electricity alone would contribute to significant growth in the area, or 
that other economic factors, combined with more connections to the grid, would result in 
significant additional sources of economic and demographic growth. 
 
 Providing electricity service to all households in sparsely populated rural areas could be 
prohibitively expensive. It is estimated that the improved electricity reliability that would result 
from with the proposed additional transmission line would lower the grid maintenance costs and 
the overall cost of providing electric service. As a result, it is possible that this might give more 
households in the area access to electricity supplies. 
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Response to CM-2: 
 
 Please see response to comment CM-1. 
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Response to SQ-1: 
 
 Western reviewed the proposed pole locations with Mr. Quail, and an agreement was 
reached on new pole locations that will not interfere with the building site. 
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Response to SQ-2: 
 
 See response to comment SQ-1. 
 
Response to SQ-3: 
 
 See response to comment SQ-1. 
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Response to SQ-4: 
 
 See response to comment SQ-1. 
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Response to MQ-1: 
 
 See response to comment SQ-1. 
 
 
 
 
 
 



Appendix G: Comments and Responses 

G-76 Trinity PUD Direct Interconnection Project Final EIS – November 2007 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
UNK-1 
 



Appendix G: Comments and Responses 

Trinity PUD Direct Interconnection Project Final EIS – November 2007 G-77 

Response to UNK-1: 
 
 See response to comment RWQCB-4. 
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Response to JF-1: 
 
 Western coordinated with Trinity PUD on the design of the proposed 60-kV distribution 
line project. Wood poles are most commonly used for small distribution lines of this size. Steel 
poles are more expensive and do not offer offsetting benefits in this application, except in certain 
locations where long spans are needed. The need for up to 10 steel structures in such locations is 
noted in section 2.2.1.1 of the Draft EIS. With respect to steel being less intrusive than wood, 
few of the locations for the proposed line would be in locations regularly viewed by the public, 
while wood poles would be more in keeping with the general character of the region than would 
steel poles. The few steel poles required for the line would be made with weathering steel, which 
oxidizes rapidly to take on a flat, woodlike appearance. Regarding future capacity needs, the 
60-kV capacity of the proposed line is more than adequate to meet the current and short-term 
growth needs of the area being served. Western does not consider long-term capacity needs when 
sizing a facility. 
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Response to MQ-1: 
 
 Steel poles in the current application would probably not be substantially taller than 
proposed wood poles. Taller poles would serve to produce longer spans, but longer spans may 
not be feasible in many locations in the project area, since terrain generally dictates pole 
locations. The advantages of longer spans are more easily realized on flat terrain. 
 
Response to JF-2: 
 
 Please see response to comment MQ-1. 
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Response to MQ-2: 
 
 Please see response to comment MQ-1. 
 
Response to JF-3: 
 
 Please see response to comment MQ-1. 
 
Response to MQ-3: 
 
 Western reviewed pole locations with Mr. Quail, and the two parties mutually agreed on 
a new location for the poles in question. 
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Figure 2-2 Vicinity Map 
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Figure 2-7  Aerial Photograph Showing the Footprint and Alignment of the Proposed 21-kV Distribution Line Segment and the Existing 12-kV Distribution Line 



3.1 Air Quality 
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Figure 3.1-1  Geographic Boundaries of North Coast Air Basin and North Coast 
Unified AQMD 
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Figure 3.1-2  Trinity Project Area and Nearby Geographic Ultramafic Rock Units 



3.2 Biological Resources 
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Figure 3.2-1  Spotted Owl Habitat along Trinity ROW: Project Overview 
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Figure 3.2-2  Northern Spotted Owl Critical Habitat and Habitat Structure Types 
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Figure 3.2-3  Spotted Owl Habitat along Trinity ROW  



3.4 Geology and Soils 
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Figure 3.4-1a  Geologic Map of the Project Area  

(Source: Based on Fraticelli et al. 1987)
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Figure 3.4-1b  Geomorphic Features along the Project ROW 
(Segments 1 and 2) 
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Figure 3.4-1c  Geomorphic Features along the Project ROW (Segment 3) 
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3.6 Noise 
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Figure 3.9-1  Trinity County Census Block Groups 

 



3.10 Traffic and Transportation 
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