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Dear Mr. Madrid:

Enclosed is a document containing abiologica opinion (Opinion) prepared by NOAA’s Nationd
Marine Fisheries Service (NOAA Fisheries) pursuant to section 7 of the Endangered Species Act
(ESA) on the effects of the proposed U.S. Forest Service Noxious Weed Control Program in the
Samon River Drainage. In this Opinion, NOAA Fisheries concludes that the proposed action is
not likely to jeopardize the continued existence of ESA-listed Snake River fdl and

goring/summer chinook salmon, Snake River stedhead, and designated criticd habitat. As
required by section 7 of the ESA, NOAA Fisheries includes reasonable and prudent measures
with nondiscretionary terms and conditions that NOAA Fisheries believes are necessary to
minimize the impact of incidental take associated with this action.

This document contains a consultation on essentid fish habitat (EFH) pursuant to section 305(b)
of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) and its
implementing regulations (50 CFR Part 600). NOAA Fisheries concludes that the proposed
action may adversdy affect desgnated EFH for chinook sdlmon. Asrequired by section
305(b)(4)(A) of the MSA, included are conservation recommendations that NOAA Fisheries
believeswill avoid, minimize, mitigate, or otherwise offsat adverse effects on EFH




resulting from the proposed action. As described in the enclosed consultation, 305(b)(4)(B) of the
MSA requiresthat a Federd action agency must provide a detailed response in writing within
30 days of receiving an EFH conservation recommendation.

If you have any questions regarding this letter, please contact Bill Lind of my gtaff in the Idaho
Habitat Branch at 208-378-5697.
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Regiond Administrator
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1. INTRODUCTION

The Endangered Species Act (ESA) of 1973 (16 USC 1531-1544), as amended, establishes a
nationd program for the conservation of threatened and endangered species of fish, wildlife, and plants
and the habitat on which they depend. Section 7(a)(2) of the ESA requires Federal agenciesto consult
with NOAA'’s Nationd Marine Fisheries Service (NOAA Fisheries) and U.S. Fish and Wildlife
Service (FWS; together “ Services’), as appropriate, to ensure that their actions are not likely to
jeopardize the continued existence of endangered or threatened species or adversaly modify or destroy
their desgnated critica habitats. Thisbiologica opinion (Opinion) isthe product of an interagency
consultation pursuant to section 7(a)(2) of the ESA and implementing regulations found at 50 CFR 402.

The andyss d <o fulfills the essentid fish habitat (EFH) requirements under the Magnuson-Stevens
Fishery Conservation and Management Act (MSA). The MSA, as amended by the Sustainable
Fisheries Act of 1996 (Public Law 104-267), established procedures designed to identify, conserve,
and enhance EFH for those species regulated under a Federd fisheries management plan. Federd
agencies must consult with NOAA Fisheries on dl actions, or proposed actions, authorized, funded, or
undertaken by the agency, that may adversdly affect EFH (8305(b)(2)).

The United States Forest Service (USFS), Payette Nationa Forest (PNF) proposes to implement a
noxious weed control program. The purpose of the noxious weed control program is to control,
contain or diminate noxious weed invason and infestaions. The PNF is proposing the action
according to its authority under: the Federal Noxious Weed Act as amended 1974; the Forest and
Rangeland Renewable Resource Planning At of 1974; the Public Rangelands Improvement Act of
1978; the Carson-Foley Act of 1968; and Executive Order 13112 signed in 1999. The adminigtrative
record for this consultation is on file at the Idaho Habitat Branch office of NOAA Fisheries.

1.1 Background and Consultation History

The noxious weed control program was first proposed by the PNF as part of the programmeatic Section
7 Watershed Biological Assessment (BA) consultations for Ongoing and New Actions on the PNF.
The PNF submitted programmatic BAs for Section 7 Watersheds to NOAA Fisheries on June 6,
2001. NOAA Fisheriesissued letters of concurrence on August 9, 2001, that covered some of the
proposed actions, but did not include the noxious weed control program because of uncertainty
regarding the potentia for sublethal effects on ESA-listed anadromous fish species. Over the course of
the last two years, the USFS (Regions 1, 4, and 6); Bureau of Land Management (BLM) (Idaho,
Washington, and Oregon); NOAA Fisheries (Northwest Region); and the FWS (Region 1) drafted
interim guidance on how to conduct ESA Section 7 consultations for actionsinvolving the use of
pesticides to control noxious weeds. In aletter dated July 17, 2002, the PNF concluded that the
Noxious Weed Program is not likely to



adversdly affect Snake River fdl and spring/summer chinook salmon (Oncor hynchus tshawytscha)
and Snake River steelhead (O. mykiss), and requested concurrence from NOAA Fisheries. However,
given the paucity of information about the fate and transport of herbicides within forest ecosystems, and
the sublethal effects of herbicides, NOAA Fisheries determined that there is more than anegligible
likeihood of adverse effects, and forma consultation (through this Opinion) is required.

1.2 Description of the Proposed Action

Proposed actions are defined in the Services consultation regulations (50 CFR 402.02) as“all
activities or programs of any kind authorized, funded, or carried out, in whole or in part, by Federa
agencies in the United States or upon the high seas.” Additionally, U.S. Code (16 U.S.C. 1855(b)(2))
further defines a Federd action as “any action authorized, funded, or undertaken or proposed to be
authorized, funded, or undertaken by a Federal agency.” Because the PNF proposesto carry out an
activity that may affect listed species, it must consult under ESA section 7(8)(2).

The proposed noxious weed control program is an ongoing action that will be reinitiated on January 1,
2007. Consultation will be reinitiated before January 1, 2007, if any of the conditions occur as
gpecified in Section [1. A.5: Renitiation of Consultation, and Section 111.H: Supplementa Consultation.

The proposed action will occur on PNF administered lands in the following 4™ field hydrologic unit
code (HUC) subbasins (4" HUCS): Little SAmon River (HUC# 17060210), Lower Salmon (HUCH
17060209), Main Samon-Chamberlain (HUC# 17060207), Lower Middle Fork Salmon (HUC#
17060206), and Upper Middle Fork Salmon (HUC# 17060205). The proposed action does not
include weed treatment within the Frank Church River of No Return Wilderness. Weed control efforts
could occur on rangdands, in timber harvest units, dong roadsandroad ~ rights-of-way, dong trail
routes, at dispersed recreation sites, on developed recreation Sites, and at other disturbed Sites (i.e.
fires, flood events). Noxious weed control measures would be conducted as described in detail in the
BA and amendment to the BA. Proposed treatments include: (1) physica control; (2) biologica
control; (3) culturd control; (4) chemicd control;

(5) rehabilitation; seeding and planting; and (6) inventory, monitoring and reporting. Key dements of
the proposed action are summarized below.

1.1.1 Physica Control

Manua control includes the use of hand-operated power tools and smple hand tools in manua
vegetation treatments to cut, clear, mow, or prune herbaceous and woody species. In manua
treatments, workers cut plants above ground leve; pull, grub, or dig out plant root systems to prevent
subsequent sprouting and regrowth; scalp a ground level or remove competing plants



around desired vegetation; or place mulch around desired vegetation to limit the growth of competing
vegetation. Mechanicd control activities for noxious weed control include the use of wheded tractors,
crawler-type tractors, or speciadly designed vehicles with attached implements for mechanical
vegetation trestments (e.g. plows, harrow, rangeland drill). Mechanica control activities typicaly
would occur on old agricultura aress or livestock feeding Sites with moderate dopes (less than

20 percent). All mechanica control activities would include associated rehabilitation measures which
include seeding and planting of desirable native species.

1.1.2 Biologica Control

Biologica contral trestments would include the use of insects, pathogens, or some combination of the
two. Biological weed contral activitiesinclude the release of insect agents which are paraditic and “host
specific” to target noxious weeds. This activity includes the collection of beetles/ insects, and
supplementa stocking of populations. Insect and pathogen methods generdly are gpplied in
conjunction with other control methods (i.e. herbicides).

1.1.3 Cultura Controls

Culturd control could include preventing weed introduction and/or minimizing rate of soread by
requiring the following action on public lands

* Clean dl ground surface disturbing equipment moving into or out of weed infested areas before
and after use;

» Useonly certified, noxious weed-free grains, hay, or pellets for feeding domestic animas and
wildlife; and ingpect dl feeding Stes during and following use;

» Useonly certified noxious weed-free seed, dong with hay, straw, or mulch, or other vegetation
materid for Ste Sability and revegetation projects,

»  Use only noxious weed-free gravel and fill materia from ingpected stes,

* Vegetate disturbed areas as soon as practica, use temporary fencing when necessary to assure
new seedling establishment; and

» Evauate current and proposed vegetation management practices (i.e. livestock grazing,
prescribed burning, and seeding), and implement practices to restore desired plant
communities.



1.1.4 Chemica Control

The PNF Noxious Weed Control Program proposes the use of five herbicides: Trandine, Rodeo,
Escort, Tordon 22K, and Weedar 64. Table 1 lists the common name and typica application rate of
each herbicide. Water isthe only carrier or adjuvant proposed for use with the herbicides. Herbicide
gpplications will be ground based and could include: hand-held spray nozzles attached to either
backpacks, vehicles or ATV's; spot-gun sprayers mounted on vehicles or ATV s (dip tanks); hand-
Soreading granular formations, or wicking, wiping, dripping, painting, or injecting individua target
weeds. Herbicide applications could occur within forested uplands, PACFI SH interim Riparian Habitat
Conservation Areas (RHCAS), and roadside ditches. Inaleve 1 team meeting on May 1, 2002, Pete
Grinde (PNF, New Meadows Ranger Didtrict, Range Conservationist), commented that most of the
goplications will be in roadsde ditches. Mogt of the gpplications will use liquid formulations of the
herbicides and will target the foliage of noxious weeds, though soilswill dso receive herbicides. The
total number of acres that the PNF expectsto treat each year are summarized in Table 2.

Table1l. Herbicidesand userates proposed by the Payette National Forest.

Trade Name Common Name Typical Application Rate (AE/ac)
Trangdline Clopyralid 0.1-0.5Ib/ac
Tordon 22K Picloram 0.25-1.0 Ib/ac
Rodeo Glyphosate 0.5-2.0Ib/ac
Escort Metsulfuron Methyl 0.5-2.0 oz/ac
Weedar 64 2,4-D (amine only) 0.5-2.0Ib/ac

Table2. Watershed summary of annual proposed herbicide treatments.

Section 7 Estimate of Number of Acres Treated
Water sheds*
MFSR & MSRSE 10 acres for the year 2002 and amaximum of 20 acres annually through 2006
MSRSW 10 acres for the year 2002 and amaximum of 20 acres annually through 2006
LSR 56 acres for the year 2002 and a maximum of 75 acres annually through 2006

* MFSR - Middle Fork Salmon River; MFSRSE - Main Salmon River Tributaries Southeast; MSRSW - Main Salmon
River Southwest; and LSR - Little Samon River.



1.1.1.1 Best Management Practices

Best Management Practices (BMPs) as outlined in the amendment to the BA are described in Table 3
and in more detail below. The use of the term water or waters refers to perennid, intermittent, and
ephemera stream channels, lakes, reservoirs, ponds, meadows, springs, seeps and bogs.

Table 3. Buffers, maximum wind speed, application methods, and herbicide restriction
associated with aquatic habitats, riparian areas, and wetland resour ces on the PNF.

Maximum Wind

Buffer Speed Herbicide Application M ethod Herbicides Authorized
>100 feet from open All ground spraying All proposed herbicides
8 mph P
water authorized
<100 feet from open Spot spraying, wicking, All proposed herbicides
water, but >15 feet 5 mph dipping, painting, and injecting authorized except Tordon

from open water

Spot spraying, wicking, Only Rodeo authorized
dipping, painting, and injecting ("aquatic approved")
! Trangline, Rodeo, Escort, Weedar, Tordon

<15feet 5 mph

A. Buffers

*  Minimum buffer strips for streams and wet areas would exceed label direction and State-
mandated standards;

* No herbicide storage, mixing or post-gpplication cleaning would be authorized within
RHCAs. Mixing and loading operations would take place in areas where an accidentd sill
would not contaminate a stream or body of water before it could be contained;

»  Only individud target weed gpplication (spot-spraying, wicking, wiping, dripping, painting,
injecting) would be authorized within 100 feet of any live waters,

* No spraying of persstent herbicides (i.e. picloram (Tordon 22-K)) would be authorized
within 100 feet of any live waters,

* Only very low risk, or “aguatic-approved” chemicas (glyphosate, or Rodeo) would be
used within 15 feet of open water (see Effects section for risk levels); and

» Herbicide spraying within 100 feet of live water would not be authorized when wind speed
exceeds 5 miles per hour (mph).



. Wind Speed Redtrictions and Wegther Congderations

*  No spraying would occur when wind velocity exceeds 5 mph within 100 feet of open
water;

»  No spraying would occur when wind velocity exceeds 8 mph;

*  No spraying would occur if precipitation is occurring or isimminent (within 24 hours);

*  No spraying would occur if ar turbulence is sufficient to affect the norma spray pattern;

*  No spraying would occur if snow or ice covers the target foliage;

*  During application, weether conditions would be monitored hourly by trained personnd a
goray Stes. Additiond weather monitoring would occur whenever awegther change may
impact safe placement of the herbicide on the target areg;

* No herbicide gpplication by any method would be authorized if winds exceed 15 mph; and,

*  Only aguatic-gpproved herbicide (glyphosate) would be authorized on wet soils.

. Herbicide and Equipment Handling

* A spill dleanup kit would be available whenever herbicides are trangported or stored;

* A snill contingency plan would be developed prior to dl herbicide applications. Individuds
involved in herbicide handling or application would be ingtructed on the spill contingency
plan and spill control, containment, and cleanup procedures,

*  Equipment would be designed with nozzles with large orifices to ddiver amedian droplet
diameter of 200- to 800-microns. Thisdroplet Sze islarge enough to avoid excessve drift

while providing adequate coverage of target vegetation;

*  Equipment used for trangportation, storage, or gpplication of chemicas shal be maintained
in aleak-proof condition;

» All vehicles carrying herbicides shdl have a standard spill kit;

*  Only theamount of herbicidesthat are planned to be used daily would be transported in
vehicles, and,



Regular testing for fied calibration of equipment would take place to prevent gross
gpplication errors.

D. Specific Chemicd Authorization

No use of 2,4-D ester formulations would be authorized:;
No carrier or adjuvant other than water would be used;

No more than one application of picloram would be made on a given Stein any given year
to reduce the potentid for picloram accumulation in the soil; and

Ficloram would not be used within an annud floodplain where the water table iswithin Six
feet of the surface and soil permeatiility is rapid to very rapid throughout the soil profile (i.e.
sandy soils).

E. Project Oversight for Herbicide Application

The PNF would follow established USFS guiddines (CD submitted with origina
BAs\support documentsitoxicity);

The PNF would have a certified herbicide applicator overseeing al herbicide application;
Trained personne would monitor weather conditions at spray stes during application;

All herbicide labels and direction provided within this BA would be dtrictly enforced;

The Weed Coordinator will map and identify buffers, methods of application, and herbicide
restrictions that may be required for the project, and will make a pre-project review of dl

Spray projects to provide to the Streamlining level one team by April 1, annudly; and,

Herbicide applications would only treat the minimum area necessary for the control of
noxious weeds.



1.1.5 Rehabilitation, Seeding, Planting

Native vegetation would be planted that would compete with noxious weeds, restrict or prevent
additiond infestations, and help prevent soil erosion and further soil nutrient loss. These treatments may
involve ground application of seeds and fertilizers. On areas with moderate dopes that have been
farmed in the past, rangeland drills or plows may be used.

1.1.6 Inventory, Monitoring and Reporting

The PNF proposes to monitor the noxious weed trestments for their effectiveness on weed eradication
on both a ste-gpecific treetment level and on alandscape leve. Site-specific monitoring will include
checking stes for treatment effects to both target and non-target species. Landscape level monitoring
involves tracking dl noxious weed stesin the Forest Service (FS) Geographic Information System. No
monitoring is proposed for the effects of the proposed action on ESA-listed fish, due to uncertainty
over how to monitor, availability of funding for monitoring, and how to interpret the results. The PNF
proposes to further investigate the effectiveness and practicdlity of conducting some leve of water
quality monitoring to detect levels of herbicides and possibly to establish the effectiveness of the drift
buffers.

The noxious weed control program is along-term endeavor to control weeds where and when
practical. However, because there are areas of scientific and management uncertainty about the
effectiveness of weed control treatments, the proposed action may be refined over time to meet the
basic objective of systematicaly reducing noxious weed abundance, and their extent and spread
throughout the action area watersheds. The proposed action will be reevauated on a

5-year cycle (life of the BA) or if consultation isrenitiated. Information from weed inventories and
results of trestments will be mapped spatiadly, used to assess the noxious weed program objectives, and
developed into a basdine for future ESA/EFH consultations.

Project proposas (with methods, objectives of trestment, location, map of treatment area, acreage,
proposed dates to be started and completed, sensitive areas, and specid mitigation) for noxious weed
control activities involving herbicides would be prepared annualy by Weed Coordinators and submitted
by April 1, for review by PNF biologists. Project proposas would be reviewed for compliance with
the BA and this Opinion. The PNF biologists (Leve 1) would provide alist of project descriptions and
maps annudly (or asidentified) for informal review and approva by NOAA Fisheries and FWS Leve
1 team members before the projects are implemented. All projects would be reviewed and approved
by NOAA Fisheries and FWS before herbicide application occurs.

Annudly, aproject summary of trestments would be prepared for land trestments that took place
during the past year. The report would document treatments that took place, methods used,



location, map, acreage, eva uation of achievement of objectives, brief summary of environmental
effects, and evauation of compliance with the BA. This summary report would be completed by
April 1, annudly.

Based on annud treatment evauations and with the likely development of new control methods and
technology, changesin existing or use of new noxious weed treatments may be authorized and
warranted. Any changes to the proposed action, as described in the BA, would be analyzed for
impacts to listed/proposed species and critica habitat, and consultation would be reinitiated as
gopropriate (see section I1.F: Reinitiation of Consultation).

1.3 Description of the Action Area

An action areais defined by NOAA Fisheries regulations (50 CFR Part 402) as“dl areasto be
affected directly or indirectly by the Federd action and not merely the immediate areainvolved in the
action.” The action area affected by the proposed action includes PNF administered lands and areas
immediately downstream within the following 4" HUCs: Lower Samon (17060209), Little Salmon
(17060210), Middle Samon-Chamberlain (17060207), Lower Middle Fork Salmon (17060206), and
Upper Middle Fork Samon (17060205). The proposed action occurs within designated critical habitat
for ESA-listed Snake River spring/summer chinook salmon, including al river reaches presently or
historically accessible to the species within dl of the above ligted 4" HUCs. Critica habitat for Snake
River fdl chinook sdmon within the action arealincludes al river reaches presently or higtoricaly
accessible to the species within the Lower SAmon 4" HUC (17060209). Thisareaservesasa
migratory corridor, spawning, and rearing habitat for the sdmonid Evolutionarily Significant Units
(ESUs) listed below in Table 4.

2. ENDANGERED SPECIESACT - BIOLOGICAL OPINION
The objective of this Opinion isto determine whether the PNIFS' Noxious Weed Control Program is
likely to jeopardize the continued existence of the Snake River fdl and spring/summer chinook salmon
and Snake River sedhead or destroy or adversdly modify designated critical habitat for Snake River
fdl and soring/summer chinook salmon.

2.1 Evaluating the Proposed Action

The standards for determining jeopardy and destruction or adverse modification of critica habitat are
st forth in section 7(8)(2) of the ESA. In conducting analyses of habitat-altering actions



under section 7 of the ESA, NOAA Fisheries uses the following steps of the consultation
regulations and when appropriate combine them with the Habitat Approacht (NMFS 1999):
(1) Congder the biologica requirements and status of the listed species; (2) evaluate the
relevance of the environmenta baseline in the action area to the species current status,

(3) determine the effects of the proposed or continuing action on the species, and whether the
action is congstent with any available recovery strategy; and (4) determine whether the species
can be expected to survive with an adequate potentia for recovery under the effects of the
proposed or continuing action, the effects of the environmental basdline, and any cumulative
effects, and consdering measures for survival and recovery specific to other life stages. In
completing this step of the andyss, NOAA Fisheries determines whether the action under
consultation, together with al cumulative effects when added to the environmenta basdine, is
likely to jeopardize the ESA-listed species or result in the destruction or adverse modification of
criticd habitat. If jeopardy or adverse modification are found, NOAA Fisheries may identify
reasonable and prudent aternatives for the action that avoid jeopardy and/or destruction or
adverse modification of critica habitat.

The fourth step above (jeopardy/adverse modification analyss) requires atwo-part analyss. Thefirst
part focuses on the action area and defines the proposed action’s effects in terms of the species
biologica requirementsin that area (i.e., effects on essentid features). The second part focuses on the
peciesitsdf. It describesthe action’s effects on individua fish, populations, or both, and places that
impact in the context of the ESU asawhole. Ultimatdy, the analys's seeks to determine whether the
proposed action is likely to jeopardize alisted species continued existence or destroy or adversaly
modify its criticd habitat.

2.1.1 Biologica Reguirementsin the Action Area

The first ssep NOAA Fisheries uses when gpplying ESA section 7(a)(2) to the listed ESUs considered
in this Opinion includes defining the pecies biological requirements within the action area. Biological
requirements are population characteristics necessary for the listed ESUs to survive and recover to
naturaly reproducing population sizes at which protection under the ESA would become unnecessary.
The listed species’ biologica requirements may be described as characteritics of the habitat,
population or both (McElhany et al. 2000). See Table 4 for alisting of the interim recovery targets
established by NOAA Fisheries for ESA-listed fish species potentialy affected by the proposed action
(NMFS 2002). Interim recovery targets are dso available at the following website:

<http: //mmw.nwr .noaa.gov/Lhabcon/habweb/habguide/appendix_b.pdf>

1The Habitat Approach isintended to provide guidance to NOAA Fisheries staff for conducting analyses,
and to explain the analytical processto interested readers. As appropriate, the Habitat Approach may be integrated
into the body of Opinions. NOAA Fisheries staff are encouraged to share the Habitat Approach document with
colleagues from other agencies and private entities who are interested in the premises and analysis methods.
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Table4. Interim Recovery Targets Established for ESA-listed Fish Speciesunder NOAA
Fisheries Jurisdiction (NMFS 2002).

ESU/Spawning Aggregation Interim Recovery Tar get
Snake River Spring/summer Chinook Salmon 41,900
Snake River Fall Chinook Salmon 2,500
Snake River Steelhead 53,700

For actions that affect freshwater habitat, NOAA Fisheries may describe the habitat portion of a
gpecies biologica requirementsin terms of a concept called properly functioning condition (PFC). The
PFC is defined as the sustained presence of natural? habitat-forming processes in awatershed that are
necessary for the long-term surviva of the species through the full range of environmenta variation
(NMFS 1999). The PFC, then, congtitutes the habitat component of a species’ biologica
requirements. Although NOAA Fisheriesis not required to use a particular procedure to describe
biologica requirements, it typicdly consders the status of habitat variables in amatrix of pathways and
indicators (MPI) (NMFS[1996] Table 1) that were developed to describe PFC in forested montane
watersheds. In the PFC framework, basdine environmental conditions are described as * properly
functioning,” “a risk,” or “not properly functioning.”

The Federd action would occur within designated critical habitat delinested for these chinook salmon
ESUs. Freshwater critica habitat can include dl waterways, substrates, and adjacent

riparian areas’® below longstanding, natural impassable barriers (i.e,, naturd waterfalsin existence for at
least severd hundred years) and dams that block access to former habitat (see citationsin Table 5).

Essentid features of critical habitat for the listed species arer (1) Substrate, (2) water qudity,

(3) water quartity, (4) water temperature, (5) water velocity, (6) cover/shdter, (7) food (juvenile only),
(8) riparian vegetation, (9) space, and (10) safe passage conditions. All of these essential features of
critica habitat areincluded in aNMFS (1996) andysis framework called Making Endangered
Species Act Determinations of Effect for Individual or Grouped Actions at the Water shed Scale.
The PNF used this Matrix to evaluate the environmental basdline condition, and effects of the action on
essential habitat features for affected ESA-listed fish species.

2The word “natural” in this definition is not intended to imply “pristine,” nor does the best available
science lead us to believe that only pristine wilderness will support salmon.

SRi parian areas adjacent to a stream provide the following functions: shade, sediment delivery/filtering,
nutrient or chemical regulation, streambank stability, and input of large woody debris and fine organic matter.
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2.1.2 Status and Generdized Life Higtory of the Listed Species

In this step, NOAA Fisheries also congders the current status of the listed species within the action
areq, taking into account population Sze, trends, distribution, and genetic diversity. To assessthe
current status of the listed species, NOAA Fisheries sarts with the determinations made in its decision
to list the species and aso considers any new data that is relevant to the species’ status. Please refer to

Appendix A of the following webste for the generd life history of the listed species:
<http: //mww.nwr .noaa.gov/1habcon/habweb/habguide/appendix_a _june2001.pdf >

The Federa action has been found, by NOAA Fisheries, likely to adversdly affect the ESA-listed
species and designated critical habitat identified below in Table 5. Based on the life histories of these
ESUs it islikdly that incubating egg, juvenile, smolt, and adult life stages of each of these listed species
would be adversely affected by the Federa action.

Table 5. Referencesfor Additional Background on Listing Status, Protective Regulations,
and LifeHistory for the ESA-Listed Species Considered in this Consultation.

Species ESU Status Critical Habitat Protective Life History
Designation Regulations
Chinook salmon (O. tshawytscha)
Snake River fall Threatened; December 28, July 10, 2000; Wapleset al.
April 22, 1992; 1993; 65 FR 42422 1991b;
57 FR 14653* 58 FR 68543 Healey 1991
Snake River spring/summer Threatened; October 25, 1999, July 10, 2000; Matthews
April 22, 1992; 64 FR 57399° 65 FR 42422 and Waples
57 FR 14653 1991; Healey
1991
Steelhead (O. mykiss)
Snake River Basin Threatened; N/A July 10, 2000; Busby et al.
August 18, 1997; 65 FR 42422 1996
62 FR 43937

Also see, June 3, 1992, 57 FR 23458, correcting the original listing decision of by refining ESU ranges.

This corrects the original designation of December 28, 1993, 58 FR 68543 by excluding areas above Napias
Creek Falls, anaturally impassable barrier.
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2.1.2.1 Shake River Fall Chinook Salmon

The Snake River fdl chinook saimon ESU, listed as threatened on April 22, 1992,

(67 FR 14653), includes dl naturd populations of fal chinook samon in the maingem Snake River
below Hell’s Canyon Dam, and the Tucannon, Grande Ronde, Imnaha, Samon, and Clearwater
Rivers. Fdl chinook from the Lyons Ferry Hatchery are included in the ESU but

arenot liged. Criticd habitat was designated for Snake River fal chinook sdmon on

December 28, 1993, (58 FR 68543).

The higtoric digribution of fal chinook salmon islimited on the PNIF, occurring only in large maingem
rivers and tributaries to the Snake and SAmon Rivers. The current distribution of fall chinook sdmon
potentialy affected by the proposed action is located adong the lower/middle main Samon River, from
the mouth upstream to gpproximately its confluence with French Creek. Counts of returning wild fall
chinook salmon at Lower Granite Dam from 1975 through 1980 averaged 600 fish per year (Waples et
a. 1991). From 1985 to 1999 an average of 459 naturadly produced fal chinook salmon reached
Lower Granite Dam (USDI BLM 2000). In recent years, two fal chinook satellite hatchery facilities
have been operated on the Snake River to increase the numbers of fadl chinook sdmon. The facilities
are used to acclimate and release one-year smolts from Lyons Ferry hatchery.

The Snake River component of the fal chinook run has been increasing during the past few yearsas a
result of the hatchery and supplementation efforts in the Snake and Clearwater River basins. Greater
than 15,000 adult fall chinook were counted past the two lower projects with about 12,400 counted
above Lower Granite Dam. These adult returns are about triple the 10-year average at these Snake
River projects (Fish Passage Center 2002). Detailed information on the current range-wide status of
Snake River chinook sdmon under the environmenta baseline, is described in the chinook salmon
satus review (Myers et a. 1998).

NOAA Fisheries estimates that the median population growth rate (lambda) for the Snake River fall
chinook ESU as awhole, from 1980-1997, ranges from 0.94, assuming no reproduction by hatchery
fish in the wild, to 0.86, assuming that hatchery fish reproduce in theriver at the same rate aswild fish
(Tables B-2aand B-2b in McClure et a. 2000). The proportion of hatchery fish in the Snake River fall
chinook population has been increasing with time; consequently, growth rates for the wild fall chinook
population are overestimated unless corrected for hatchery influence. The degree of hatchery influence
isunknown. NOAA Fisheries estimated the risk of absolute extinction considering arange of
assumptions about the relative effectiveness of hatchery fish. At thelow end, assuming that haichery
fish spawning in the wild have not reproduced (i.e., hatchery effectiveness = 0), therisk of absolute
extinction within 100 yearsis 0.40 for Snake River chinook (Table B-5in McClure et a. 2000). At the
high end, assuming that the hatchery fish spawning in the wild have been as productive as wild-origin
fish (hatchery effectiveness = 100%), the risk of absolute extinction within 100 yearsis 1.00 (Table B-6
in McClure et a. 2000).
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2.1.2.2 Snake River Spring/summer Chinook Salmon

The Snake River soring/summer chinook salmon ESU, listed as threatened on April 22, 1992,

(67 FR 14653), includes dl naturd-origin populations in the Tucannon, Grande Ronde, Imnaha, and
Sdmon Rivers. Someor dl of the fish returning to severd hatchery programs are <o listed, including
those returning to the Tucannon River, Imnaha, and Grande Ronde hatcheries, and to the Sawtooth,
Pahsmerol, and McCadl hatcheries on the Sdmon River.

Higtoricdly, the Snake River drainage is thought to have produced more than 1.5 million adult
spring/summer chinook salmon in some years during the late 1800s (Matthews and Waples 1991). By
the 1950s the abundance of spring/summer chinook had declined to an annua average of 125,000
adults. Adult returns counted at Lower Granite Dam reached dl-time lowsin the

mid-1990s (<8,000 adult returns), and numbers have begun to increase since 1997. Habitat
degradation is common in the range of this ESU. Spawning and rearing habitats are likely impaired by
factors such astilling, water withdrawdss, timber harvest, grazing, mining, and dteration of floodplains
and riparian vegetation. Maingem Columbia River and Snake River hydrod ectric developments have
dtered flow regimes and estuarine habitat, and disrupted migration corridors. Competition between
natura indigenous stocks of pring/summer chinook salmon and spring/summer chinook salmon of
hatchery origin has likely increased due to an increasing proportion of naturdly-reproducing fish of

hatchery origin.

Snake River wild spring/summer chinook salmon runs, as counted at the Lower Granite dam, have
dwindled from an average of about 60,000 adultsin the early to mid-1960s to a few thousand in recent
years. Over thelast 10 years (1992 to 2001), which includes the year of listing (1992), returns of
wild/naturd fish ranged from 183 in 1994, to 12,475 in 2001 and averaged 3,314. The estimated
smolt production capacity of 10 million smaltsfor riversin Idaho, coupled with historic smolt-to-adult
return rates of two percent to six percent, indicate Idaho could produce wild/natural runs of 200,000 to
600,000 adults (Fish Passage Center 2002). The recent low numbers are reflected throughout the
entire distribution of the chinook salmon subpopulations scattered throughout the Grande Ronde,
Imnaha, and SAmon River Basins. Approximately five percent of upper Samon River juvenile fish
passing Lower Granite Dam eventudly return to the upper Salmon River as adults (Bjornn et d 1996).

Even though in 2001 and 2002 there were record returns (hatchery and natura origin combined),
naturd origin fish numbers are in generd very low in comparison to higoric levels (Bevan et d 1994).
Average returns of adult Snake River spring/summer chinook salmon (averaging 3,314 over the last 10
years) are al'so low in comparison to interim target species recovery levels of 41,900 for the Snake
River Basn (NMFS 2002). The low returns amplify the importance that ahigh leve of protection be
afforded to each adult chinook salmon, particularly because avery smal percentage of sdmon survive
to the life stage of areturning, spawning adult, and because these fish are in the find stage of redizing
their reproductive potentia (gpproximately 2,000 to 4,000 progeny per spawning pair of adults).
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NOAA Fisheries estimates that the median population growth rate (lambda) for the Snake River
spring/summer chinook ESU as awhole, from 1980-1997, ranges from 0.96, assuming no
reproduction by hatchery fish in the wild, to 0.80, assuming that hatchery fish reproduce in the river at
the same rate aswild fish (Tables B-2aand B-2b in McClure et a. 2000). The proportion of hatchery
fish in the Snake River spring/summer chinook population has been increasing with time; consequently,
growth rates for the wild spring/summer chinook population are overestimated unless corrected for
hatchery influence. The degree of hatchery influence is unknown. NOAA Fisheries estimated the risk
of absolute extinction consdering arange of assumptions about the relative effectiveness of hatchery
fish. At thelow end, assuming that hatchery fish spawning in the wild have not reproduced (i.e.,
hatchery effectiveness = 0), the risk of absolute extinction within 100 yearsis 0.40 for Snake River
chinook (Table B-5in McClure et d. 2000). At the high end, assuming that the hatchery fish spawning
in the wild have been as productive as wild-origin fish (hatchery effectiveness = 100%), the risk of
absolute extinction within 100 yearsis 1.00 (Table B-6 in McClure et d. 2000).

2.1.2.3 Shake River Seclhead

The Snake River steelhead ESU, listed as threatened on August 18, 1997, (62 FR 43937), includes all
natura-origin populations of seelhead in the Snake River basin of Southeast Washington, northeast
Oregon, and Idaho. None of the hatchery stocks in the Snake River basin are listed, but severd are
included in the ESU. Critica habitat for Snake River sedhead was adminigratively withdrawn on April
30, 2002, therefore critical habitat is not designated at thistime.

Natura runs of Snake River stedlhead have been declining in abundance over the past decades. Some
of the sgnificant factors in the declining populations are mortdity associated with the many dams dong
the Columbia and Snake Rivers, losses from harvest, loss of access to more than 50% of their historic
range, and degradation of habitat used for spawning and rearing. Possible genetic introgression from
hatchery stocks is another threat to Snake River steelhead since wild fish comprise such asmdl
proportion of the population. Additiond information on the biology, status, and habitat eements for
Snake River steelhead are described in Busby et d. (1996).

The 2000 and 2001 counts at Lower Granite Dam indicate a two-year increase in returning adult
spawners. Adult returns (hatchery and wild) in 2001 were the highest in 25 years and

2000 counts were the sixth highest on record (Fish Passage Center 20018). Increased levels of
adult returns are likely aresult of favorable ocean and instream flow conditions for these cohorts.
Although steelhead numbers have dramaticaly increased, wild stedhead comprise only

10% to 20% of the total returns since 1994. Consequently, the large increase in fish numbers
does not reflect a change in steelhead status based on historic levels. Recent increasesin the
population are not expected to continue, and the long-term trend for this speciesindicates a
decline.
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Surviva of downstream migrants in 2001 was the lowest ance 1993. Low surviva was due to record
low water run-off, and dimination of spills from the Snake River damsto meet hydropower demands
(Fish Passage Center 2001b). Average downstream travel times for steelhead nearly doubled and
were among the highest observed since recording began in 1996. Consequently, wide fluctuationsin
population numbers are expected over the next few years when adults from recent cohorts return to
spawning aress. Detailed information on the current range-wide status of Snake River sedhead, under
the environmental baseling, is described in the steelhead satus review (Busby et d. 1996), Satus
review update (BRT 1997), and the draft Clearwater Subbasin Summary (CBFWA 2001).

NOAA Fisheries estimates that the median population growth rate (lambda) for the Snake River
steelhead ESU as awhole, from 1980-1997, ranges from 0.91, assuming no reproduction by hatchery
fish in the wild, to 0.70, assuming that hatchery fish reproduce in theriver at the same rate aswild fish
(Tables B-2aand B-2b in McClure et d. 2000). The proportion of hatchery fish in the Snake River
steelhead population has been increasing with time; consequently, growth rates for the wild steelhead
population are overestimated unless corrected for hatchery influence. The degree of hatchery influence
isunknown. NOAA Fisheries estimated the risk of absolute extinction for the A and B runs,
congdering arange of assumptions about the relative effectiveness of hatchery fish. At thelow end,
assuming that hatchery fish spawning in the wild have not reproduced (i.e., hatchery effectiveness = 0),
the risk of absolute extinction within 100 yearsis 0.01 for A run stedlhead and 0.93 for B run fish
(Table B-5in McClure et d. 2000). At the high end, assuming that the hatchery fish spawning in the
wild have been as productive as wild-origin fish (hatchery effectiveness = 100%), the risk of absolute
extinction within 100 yearsis 1.00 for both runs (Table B-6 in McClure et a. 2000).

2.1.3 Environmenta Basdinein the Action Area

The environmenta basdine is defined as. “the past and present impacts of dl Federd, State, or private
actions and other human activitiesin the action area, including the anticipated impacts of al proposed
Federd projectsin the action area that have undergone section 7 consultation and the impacts of state
and private actions that are contemporaneous with the consultation in progress’ (50 CFR 402.02). In
gep 2, NOAA Fisheries evauates the relevance of the environmenta baseline in the action areato the
gpecies current satus. In describing the environmenta baseline, NOAA Fisheries evauates essentid
habitat feastures of designated critical habitat and the listed Pacific sdmonid ESUs affected by the

proposed action.

In generd, the environment for listed species in the Columbia River Basin (CRB), including those that
migrate past or spawn upstream from the action area, has been dramatically affected by the
development and operation of the Federa Columbia River Power System. Storage dams have
eliminated maingtem spawning and rearing habitat, and have dtered the naturd flow regime of the
Snake and Columbia Rivers, decreasing spring and summer flows, increasing fal and winter flow, and
dtering naturd thermd patterns. Power operations cause fluctuation in flow
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levels and river devations, affecting fish movement through reservoirs, disturbing riparian aress and
possibly stranding fish in shalow areas asflows recede. The eight damsin the migration corridor of the
Snake and Columbia Riverskill or injure a portion of the smolts passing through the area. The low
velocity movement of water through the reservoirs behind the dams dows the smolts' journey to the
ocean and enhances the surviva of predatory fish (Independent Scientific Group 1996; Nationd
Research Council 1996). Formerly complex mainstem habitats in the Columbia and Snake Rivers have
been reduced, for the most part, to single channels, with floodplains reduced in size, and off-channel
habitats eliminated or disconnected from the main channel (Sedell and Froggatt 1984; Independent
Scientific Group 1996; and Coutant 1999). The amount of large woody debrisin these rivers has
declined, reducing habitat complexity and atering the rivers food webs (Maser and Sedell 1994).

Other human activities that have degraded aguetic habitats or affected native fish populaionsin the
CRB include stream channdlization, dimination of wetlands, construction of flood control dams and
levees, condruction of roads (many with impassable culverts), timber harvest, splash dams, mining,
water withdrawas, unscreened water diversions, agriculture, livestock grazing, urbanization, outdoor
recregtion, fire exclusor/suppression, artificia fish propagetion, fish harvest, and introduction of non-
native species (Henjum et al. 1994; Rhodes et al. 1994; Nationa Research Council 1996; Spence et
al. 1996; and Lee et al. 1997). In many watersheds, land management and devel opment activities
have: (1) reduced connectivity (i.e., the flow of energy, organisms, and materias) between streams,
riparian areas, floodplains, and uplands; (2) devated fine sediment yields, degrading spawning and
rearing habitat; (3) reduced large woody materid that traps sediment, stabilizes streambanks, and helps
form pools, (4) reduced vegetative canopy that minimizes solar heating of streams; (5) caused streams
to become draighter, wider, and shalower, thereby reducing rearing habitat and increasing water
temperature fluctuations; (6) atered pesk flow volume and timing, leading to channd changes and
potentidly atering fish migration behavior; and (7) atered floodplain function, water tables and base
flows (Henjum et al. 1994; Mclintosh et al. 1994; Rhodes et al. 1994; Wissmar et al. 1994; Nationa
Research Council 1996; Spence et al. 1996; and Lee et al. 1997).

Stream channelization, congtruction of flood control dams and levees, congtruction of roads (many with
impassable culverts), timber harvest, mining, water withdrawals, unscreened water diversons,
agriculture, livestock grazing, outdoor recregtion, fire excluson, artificia fish propagation, fish harves,
and introduction of non-native species have adversely affected listed species or their habitat in much of
the Snake River basin.

To address problemsinhibiting sdmonid recovery in CRB tributaries, the Federa resource and land
management agencies developed the All H Strategy (Federa Caucus 2000).  Components of the All
H Strategy commit these agenciesto increased coordination and afast start on protecting and restoring
habitat for saimon and steelhead.
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2.1.3.1 Lower Salmon River Subbasin

The Lower SAmon River Subbasin includes the Sdmon River from its mouth upstream to its confluence
with French Creek (Rivermile [RM] 104.8). Thisreach of the Sdmon River is characterized by a steep
rocky canyon where the channel aternates between large pools and boulder dominated rapids with a
gradient of approximately 0.2%. Mean annud discharge for the Samon River is estimated at 11,210
cubic feet per second (cfs) at the U.S. Geologica Survey (USGS) White Bird gage station (RM 53.7;
0.1 miles upriver from White Bird Creek). The period of record is 1910 to 1999 (ongoing). The
lowest flow recorded was 1,000 cfs (January 4, 1995) and the maximum flow recorded was 130,000
cfs (June 17, 1974). Minimum mean monthly flow was estimated at 4,242 cfsin January, and
maximum mean monthly flow is 38,650 cfsin June. The average high mean daily flow during spring
runoff is 44,800 cfs, and the average low mean daily flow in late summer is 4,340 cfs.

The Samon River flows into the Snake River at RM 188.2. The subbasin includes atota of 793,600
acres, and the PNF manages approximately eleven percent (87,926 acres) of the area. Private lands
comprise the mgority of the subbasin, followed by USFS, BLM, and State Lands. Elevations within
the subbasin range from 916 feet a the mouth to over 8,000 feet. Private land uses include livestock
grazing, timber harvest, recrestion, agriculture, communities, and resdences. Higtoricaly, mining was a
magor land use dong the SAmon River and in the Florence area. Public lands are limited to blocks of
USFS lands in the mid and upper portions of the watersheds from White Bird up the Sdmon River.
The PNF lands cover the northern tip of the subbasin. Land uses on public lands include timber
harvest, livestock grazing, roads, mining, and recreation.

The canyon grasdands are primarily a broad extenson of the Pacific bunchgrass formation. The
dominant habitat types are bluebunch whesatgrass and Idaho fescue. Sand dropseed and red

three-awn have become disclimax species on some river benches, bars, and toedope areas. Yelow
garthistle and annud grasses (i.e. cheatgrass) are common invaders of canyon grasdands when they are
in poor to fair ecologica condition. In locations where a suitable seed source has been established,
ydlow garthistle is dso invading canyon grasdands and displacing native vegetation that is presently in
good ecologica condition.

The maingem Samon River is used primarily by ESA-listed sdmonids as an upstream and downstream
passage corridor. Fal chinook sdmon use the mainstem Samon River for spawning and rearing;
dthough such useis at very low levels. Spring/summer chinook sdmon and steelhead use the maingtem
Sdmon River to alimited extent for rearing. Stedlhead will use accessble tributaries for spawning and
rearing. Spring/summer chinook salmon use White Bird Creek and Sate Creek for spawning and
rearing, and aso use the mouth area or lower reaches of accessible tributaries for juvenile rearing.

Ovedl, the water qudity of the Sdmon River is generdly good. However, summer water
temperatures in portions of the subbasin are devated above those that might naturally occur, and
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sometimes well above the lethd limit for sdmon and steelhead. Temperatures recorded a the USGS
White Bird stream gauge in the SAlmon River ranged from 16.5°C to 28.0°C during July, from 1976 to
1991. A combination of erodible soils, naturd fires, periodic intense climatic events, and devel opment
of road systems have resulted in substantial naturd and unnatura erosion and delivery of sediment to
the SAlmon River. Suspended sediment concentrations and turbidity in the river so become high
enough that vighility in the water column is only afew inches. These conditions most often occur in the
Soring and summer from rainfal events and runoff from snow melt. Such occurrences can last severd
weeks. Sediment delivery events also occur as aresult of summer rainstorms and may last over a
week. Suspended sediment concentrations in the SAmon River near White Bird Creek ranged from

2 mg/L to 65 mg/L from 1976-91, except in May, when suspended sediment concentrations ranged
from 6 mg/ to 503 mg/L. A suspended sediment concentration of 25 mg/L was suggested asa
standard which would provide high protection to aguetic organisms (Thurston et a., 1979). Most of
the time the Sdmon River would meset this sandard, however, during spring run-off, rain on snow
events, or intense summer raingtorms, sugpended sediment concentration can significantly exceed this
amount.

The river has tremendous capability to transport sediment ranging in Size from sand to large cobbles. A
generd observation of the river bed does not indicate that deposition of fine sediment is a serious
problem. The riverbed appears to be largely composed of cobble and boulder materia which would
seem to offer abundant cover for sdmonids. Although interdtitial deposition of finesis evident, certain
habitats such as pool tailouts, appear to be relatively free of fine sediment deposition. During a 1993
survey at RM 65.7, the BLM estimated cobble embeddedness in the Sdmon River to be 26.3% and
surface fines (particles size less than 6.3mm). to be 4.4%. Thisindicates |ow to moderate impacts to
rearing habitat. During a 1994 survey at RM 90.8, the BLM estimated cobble embeddedness to be
39.5% and found spawning gravels to contain 19.5% fines.

Stream channels are highly variable throughout the subbasin. Headwater streams, breskland streams,
and smdler tributary streams are predominatdly steep-gradient, confined channels, with high sediment
trangport capacity. These steep gradient streams may be subject to frequent scouring events. The
larger tributaries are typicaly moderate gradient and are moderately confined. These channels are aso
efficient a sediment trangport. The upper reaches of some streams flowing through low gradient prairie
areas, meadows, or forest stringer meadows generaly have Rosgen C and B channdl types (Rosgen
1996).

2.1.3.2 Little Salmon River Subbasin
Ths Little SAmon River, goproximately 43 miles long, entersthe main Sdmon a RM 82. The Little
Samon River subbasin includes atota of 372,500 acres, and the PNF manages approximately eleven

percent (40,975 acres) of the area. The USFS lands (Payette and Nez Perce Nationa Forests)
comprise the mgority of the subbasin, followed by Private, BLM, and State
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Lands. The upper haf of the watershed occurs in awide valey surrounded by forested mountain
dopes. Thevaley is characterized as pasture and meadowlands, with the Little Salmon River
meandering through the valey. Near the mid-section of the watershed, the valey narrows

(RM 21.5), and the river flows through a narrow, steep canyon to its mouth. The mean subbasin
elevation is 5,430 feet, with devations ranging from 1,760 to 9,393 feet. Annua precipitation ranges
from less than 20 inches a Riggins, Idaho, to over 50 inches near Brundage Mountain.

The riparian vegetation dong the Little SAmon River is generadly dominated by black cottonwood,
willows, red-osier dogwood, syringa, horsetail, black hawthorn, and alder. Along the lower reaches of
the Little Sdmon River, willow, Douglas hackberry, and poison ivy are common. The meadow riparian
areas associated with the upper valey are commonly dominated by willows and sedges. Many of the
tributary streams have a narrow riparian vegetation zone confined by steep canyon wals. Common
riparian species include red-oser dogwood, syringa, willows, adder, water birch, and blue ederberry.

It is often common for conifer speciesto aso occur in theriparian areas. The higher eevation riparian
areas may have grand fir, Englemann spruce , suba pine fir, and lodgepole pine, while the lower
elevation riparian areas may have Douglas fir and grand fir.

Uplands are characterized by grasdands on dry, south-facing dopes, sometimes with scattered conifers
and shrubs. North-facing dopes are vegetated with conifers and tall shrubs. Localized, steep rocky
aress exist with low vegetation production, while other areas are heavily forested. Mid to upper
elevation areas are dominated by grand fir, Douglas fir, larch, Engelmann spruce, and subapine
fir/lodgepole pine. Whitebark pineisfound in locaized areas a higher devations. Common understory
shrub species include ninebark, oceanspray, serviceberry, spiraea, snowberry, grouseberry, and big
huckleberry.

A large variety of past and present land uses have impacted listed species habitat to varying levels.
Human activitiesin the subbasin include logging, roads, trails, water withdrawal, agriculture, livestock
grazing, residences, communities, and recreation. The higher devation lands administered by the FS
have been used for timber harvest, livestock grazing, and recregtion. The BLM lands within the
subbasin have dso been used amilar to the FS, primarily for timber harvest and livestock grazing.
Maor subwatersheds in the Little Salmon River include Rapid River, Elk Creek, Boulder Creek,
Hazard Creek, Hard Creek, Round Valey Creek, and Goose Creek. U.S. Highway 95 pardlels the
Little SAmon River, and encroaches on riparian areas and floodplains in the lower canyon reach.
Severd smdl towns occur in the subbasin, ranging in size from afew hundred people to dightly more
than one thousand. The predominant uses on PNFF lands include roads and timber harvest.

The Little Sdmon River drainage (bdlow RM 24.0) provides habitat for listed spring/summer chinook
sdmon and steelhead, located primarily in the Rapid River, Boulder Creek, Hazard Creek, and Hard
Creek watersheds. Rapid River is consdered a stronghold for spring/summer chinook salmon and
sedhead. The most significant chinook sdmon and steelhead spawning and rearing areas are found in
Rapid River and Boulder Creek drainages. To alesser extent, chinook salmon
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and stedhead spawning and rearing adso occurs in Hazard Creek, Hard Creek, and the mainstem Little
Samon River. All tributary streams that are accessible, below RM 24.0, are used for steelhead
gpawning and rearing. Adult steelhead have been observed in Squaw Creek, Sheep Creek, Denny
Creek, Hat Creek, Lockwood Creek, Rattlesnake Creek, Elk Creek, and Trail Creek. These small
steep gradient tributaries provide limited production. The mouth areas of these streams or lower reach
segments (downstream from barriers) may provide rearing habitat for juvenile chinook salmon, but the
vaue of these samdll tributaries for rearing is limited.

2.1.3.3 Middle Salmon-Chamberlain Subbasin

The Middle SAmon-Chamberlain Creek subbasinislocated in central 1daho and includes the main
Samon River from French Creek at RM 104.8 up to the confluence with the Middle Fork Samon
River RM 191. The Middle Sdmon-Chamberlain subbasin includes atotal of 1,088,000 acres, and the
PNF manages approximately forty percent (435,200 acres) of the area. The subbasin is 98% public
lands managed by the USFS (Payette, Nez Perce, Bitterrroot, and Salmon-Challis National Forests).

This subbasin is primarily wilderness. Mgor portions of the subbasin arein ether the Frank Church
River of No Return Wilderness or the Gospd Hump Wilderness. Many of the watersheds within the
subbasin experienced mining in the past, with some mining activities il in exisence today. In
particular, larger mining areas include the Marshdl Mountain area, Warren Creek, and the vicinity of
Dixie. The BLM manages the Marshdl Mountain area for mining. There are anumber of smdl private
holdings within the subbasin, most less than 500 acresin sze. Many of these holdings have, and
continue to be, used for mining activities. Timber harvest has occurred on about 3,000 acres of the
Cove-Mdlard area administered by the Nez Perce Nationd Forest and historically grazing was
important within parts of the subbasin.

The hills surrounding the Salmon River canyon are composed of athick mantle of soil and weathered
rock. The thick soil dong with sufficient precipitation alows for the near complete forested canopy.
The western and southern portions of the subbasin are underlain by batholith, which erodes readily,
giving the hills their rounded appearance. The older metamorphic basement rock found in the lower
canyon and on the north side above Sabe Creek give the river’s edge its distinctly rugged appearance.

The rolling uplands vary in devation from greater than 9,000 feet at Cottonwood Buitte in the southeast
to 6,700 feet at Black Butte on the western edge of the subbasin. Elevationsin the canyon at theriver’'s
edge vary from near 3,000 feet at the eastern end of the subbasin to approximately 1,900 feet at the
western end. Typicdly, face drainages and the lower portions of mgor drainages are higher gradient as
water runs off the ralling highlands and then plungesinto the degper canyon to join the SAmon River.
Drainages run basicdly north-south in the subbasin with those on the north sde of the canyon draining
south and the south side of the canyon draining north. North-south drainages create more eest- and
west-facing dopes. In generd,
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north-facing dopes are the coolest and south-facing dopes the warmest, since they receive more direct
sunlight. East-and west-facing dopes are more intermediate with west-facing dopes dightly warmer as
late afternoon sun tends to cause warmer air temperatures.

The USGS gage gation for White Bird, which is downstream from the subbasin, and other USGS
dation data from tributaries in and around the subbasin give some indication of the flows experienced
within this subbasin. The drainage area above White Bird is 13,550 square miles and includes most of
the Smon River basin from Stanley to White Bird. This gaging station records the accumulative flow
of the Sdmon River originating near Galena Summit and includes the North Fork, Middle Fork, South
Fork, the Little SAmon River, Lemhi River, Pahameroi River and the many tributaries. With an
average annua mean flow over 11,000 cfs a White Bird, more than hdf this flow (6,400 cfs) is added
by the SAmon River basin above the SAmon-Chamberlain subbasin, the Middle Fork, and the South
Fork. The remaining 5,000 cfs comes from the subbasin and Panther Creek, Little Sdmon River, and
al the tributaries between the subbasin and White Bird. Five and ten year peak flows approximate
80,000 to 96,000 cfs.

The Sdmon River canyon is steep and rocky, with an average gradient of approximately 0.2%, and the
channel dternates between large pools and boulder-dominated rapids (IDEQ, 2001). The hydrology
of tributaries tends to be dominated by snowmet runoff from the Sawtooth and Sdmon River
Mountainsin the south and the Clearwater and Bitterroot Mountains in the north. Snowmelt runoff
generdly produces high gradient, high energy stream systems. Gradients average 7.7% for first and
second order streams.  Tributaries to the Samon River tend to be mountainous, high gradient, high
energy streams dominated by snowmelt runoff. These streamstend to bein V-shaped valeys, with low
snuosty, in Rosgen (1994) A2 - A3 or B2 - B4 stream types (IDEQ, 2001). Gradients vary from as
high as 12% in first order streamsto aslow as 1% in third order streams.

The subbasin is substantialy forested, but the lower devation canyon wals, dong the Sdmon River
especidly, are often in shrublands, sagebrush and/or mountain mahogany. The principle forest types
are ponderosa pine within drier elevations at 2,000 to 6,500 feet, especidly on the south sde of the
Sdmon River; Douglas fir on more mesic stes; mixed conifers with a predominance of grand fir & mid-
€elevations between 4,500 to 6,500 feet; and subapine fir a higher €levations above 6,500 feet (IDEQ,
2001). In addition, a number of other conifers may be present in mixed communities or locally
dominant, including western larch, lodgepole pine, whitebark pine, western white pine, and Engelmann
spruce.

Chinook salmon spawning or juvenile rearing have been detected in Bargamin, lower Crooked, Sheep,
Rhett, Little Malard and Big Mallard Creeks, and lower Wind River watersheds. Stedlhead have been
found in Sabe, Bargamin, Big Malard, lower Sheep, and lower Wind watersheds. Additionaly,
Chamberlain Creek and West Fork Chamberlain Creek provide spawning and rearing habitat for
chinook salmon and steelhead (IDEQ, 2001). Fall chinook salmon have been reported in the Salmon
River just downstream of Mackey Bar. Redds were observed that were probably made by fall
chinook salmon (IDEQ, 2001).
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There are eight stream segments within the subbasin that are listed on the 1998 303(d) list for water
quality limited waterbodies in Idaho. The listed segments are located in portions of the subbasin
primarily outside of wilderness areas. Six north-sde tributaries of the Sdmon River are listed for
sediment, including: Big Creek, Crooked Creek, Jersey Creek, Big Mdlard Creek, Little Mallard
Creek, and Rhett Creek. Additiondly, Warren Creek, a south-sde tributary to the Sdmon River, is
listed for habitat ateration from its headwaters to the wilderness boundary. The Samon River is
303(d) listed from Corn Creek to Cherry Creek for unknown pollutants.

2.1.3.4 Upper and Lower Middle Fork Salmon Subbasins

The Middle Fork enters the Salmon River at RM 191 and dl 106 miles are included in the nationa
Wild and Scenic Rivers System. The Middle Fork flows through aremote area of centra 1daho, which
for the most part lies within the Frank Church-River of No Return Wilderness. With an area of
1,876,000 acres, the Middle Fork Salmon subbasin has small inholdings of private and state lands that
comprise no more than one percent of the subbasin. The subbasin is managed by three Nationa
Forests (SAmon-Challis, Boise, and Payette) with 23% (431,480 acres) of the subbasin administered
by the PNF.

The tributary streams in the Middle Fork drainage were subjected to glacid action that formed
numerous dpine lakes, hanging vadleys, glacid till, and moraines. The Middle Fork flows through the
Idaho Batholith where the region’ s rock congsts primarily of granites and volcanic. The topography is
rugged and steep. The lower part of the drainage is moderate to steep, while headwater streams
become nearly flat and meandering.

The season pattern of water temperaturesistypical of Rocky Mountain streams. Approximately
39 inches of precipitation falls primarily as snow each year. Stream discharges pesk during a

two to Sx weeks period in May and June as snow met. The magnitude and timing of spring runoff
likely affects stedhead spawning activity. Asin other batholith streams, hydrochemicd analyss
indicates that the Middle Fork and tributaries contain rdatively low concentrations of various ions.

Vegetation varies by eevation. Ponderosa and lodgepole pine, Douglas fir, Engelmann spruce, and
aspen provide the main tree cover on ridge tops and side dopes. Sagebrush, shrubs, and grasses are
common in lower aress, epecialy on south-facing dopes. Tributaries support riparian growth of ader,
water birch, cottonwood, and willows.

Recregtiond use is an extremdy important congderation for this drainage. The lower 97 miles of the
Middle Fork isonly accessible by air, raft or trail. Thisriver has attained national prominence asa
recreationa area gnceit offers outdoor enthusiasts opportunities in whitewater experiences, angling,
hunting, or passive enjoyment of scenery. Most of the Middle Fork Saimon has good to excellent
quaity aguatic habitat. However, some notable exceptions exist. Important as sdlmon and steelhead
habitat, portions of headwaters streams Bear Valey, Marsh,
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Cameas, Big, and Loon creeks lie outs de the wilderness area and have been degraded to various
degrees by mining, grazing and logging. The entire Middle Fork Sdmon River subbasin was designated
as aspecid emphasis watershed for saimon within the NOAA Fisheries biologica opinion “Land and
Resource Management Plans (LRMPs) for Nationd Forests and Bureau of Land Management
Resource Aressin the Upper Columbia River Basn and Snake River Basin Evolutionarily Significant
Units’ (June 22, 1998). Thisis because agenetically and ecologically unique sub-population of
stedhead has been identified in this subbasin combined with ardaively high dengty of Ste-specific
Federd actions which are exceptions to programmatic LRMPs aswell as alack of implementing
planned restoration actions.

2.1.3.5 Summary of Environmental Baseline

The biologica requirements of the listed species are not being met under the environmenta basdine.
Conditions in the action area would have to improve, and any further degradation of the basdine, or
delay in improvement of these conditions would probably further decrease the likelihood of surviva and
recovery of the listed species under the environmenta baseline. Pacific sdmon populations dso are
subgtantidly affected by variation in the freshwater and marine environments. Ocean conditions are a
key factor in the productivity of Pacific sdmon populations. Stochadtic eventsin freshwater (flooding,
drought, snowpack conditions, volcanic eruptions, etc.) can play an important role in aspecies surviva
and recovery, but those effects tend to be locaized compared to the effects associated with the ocean.
The survival and recovery of these species depends on their ability to persst through periods of low
natural survival due to ocean conditions, climatic conditions, and other conditions outside the action
area. Freshwater survivd is particularly important during these periods because enough smolts must be
produced so that a sufficient number of adults can survive to complete their oceanic migration, return to
spawn, and perpetuate the species. Therefore it isimportant to maintain or restore essentia features
and PFC in order to sustain the ESU through these periods. Additional details about the importance of
freshwater surviva to Pacific sdimon populations can be found in Federa Caucus (2000), NMFS
(2000), and Oregon Progress Board (2000).

2.2 Analysisof Effects

Effects of the action are defined as. “the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activitiesthat are interrelated or interdependent with the
action, that will be added to the environmenta basdling’ (50 CFR 402.02). Direct effects occur at the
project site and may extend upstream or downstream based on the potentid for impairing essentia
habitat features of critical habitat. Indirect effects are defined in 50 CFR 402.02 as “those that are
caused by the proposed action and are later in time, but <till are reasonably certain to occur.” They
include the effects on listed species or critica habitat of future activities that are induced by the
proposed action and that occur after the action is completed (USDI FWS and NMFS 1998).
“Interrelated actions are those that are part of alarger action and
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depend on the larger action for their judtification” (50 CFR 403.02). “Interdependent actions are those
that have no independent utility gpart from the action under consideration” (50 CFR 402.02).

In step 3 of the jeopardy and adverse modification analysis, NOAA Fisheries evauates the effects of
proposed actions on listed species and seeks to answer the question of whether the species can be
expected to survive with an adequate potentia for recovery. In watersheds where critical habitat has
been designated, NOAA Fisheries must make a separate determination of whether the action will result
in the destruction or adverse modification of critical habitat (ESA, section 3, (3) and section 3(5A)).

2.2.1 Effects of the Proposed Action

NOAA Fisherieswill congder any scientificaly credible andytical framework for determining an
activity’ s effect. In order to streamline the consultation process and to lead to more consistent effects
determinations across agencies, NOAA Fisheries where gppropriate recommends that action agencies
use the MPI and proceduresin NMFS (1996), particularly when their proposed action would take
place in forested montane environments. Regardless of the andytica method used, if aproposed action
islikely to impair properly functioning habitat, appreciably reduce the functioning of dready impaired
habitat, or retard the long-term progress of impaired habitat toward PFC, it cannot be found consistent
with conserving the species.

For the streams typically consdered in salmon habitat-related consultations, aweatershed isalogica unit
for andlysis of potentid effects of an action (particularly for actions that are large in scope or scae).
Hedthy salmonid populations use habitats throughout watersheds (Naiman et al. 1992), and riverine
conditionsreflect biologica, geologica and hydrologica processes operating at the watershed leve
(Nehlsen et al. 1997; Bisson et al. 1997; and NMFS 1999).

Although NOAA Fisheries prefers watershed-scal e consultations due to greater efficiency in reviewing
multiple actions, increased andytic ability, and the potentia for more flexibility in management practices,
often it must analyze effectsin geographic areas smdler than awatershed or basin due to a proposed
action’ s scope or geographic scale. Analysesthat are focused at the scale of the Site or stream reach
may not be able to discern whether the effects of the proposed action will contribute to or be
compounded by the aggregate of watershed impacts. Thisloss of anaytic ability typicaly should be
offset by more risk averse proposed action and ESA andysisin order to achieve parity of risk with the
watershed approach (NMFS 1999).

The PNF Noxious Weed Control BA provides a detailed analysis of the effects of the proposed action
on ESA-ligted fish species and their critica habitat in the action area. The analysis uses MPI and
procedures in NMFS (1996), the information in the BA, and the best scientific and commercid data
available to evaluate dements of the proposed action that have the potentia to affect the listed fish or
essentid festures of thar critical habitat. The effects anadlyssin this
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Opinion focuses on those eements of the proposed action that have the potential to affect fish, thelr
prey, or riparian functions. The andlysisis based primarily on toxic effects of herbicides on ESA-listed
fish and their prey, and secondarily on the physica effects of weed removal. Toxic effects may
potentidly harm listed fish by killing them outright, through subletha changes in behavior or physiology,
or indirectly through areduction in the availability of prey. Physicd effects of weed remova could
potentialy affect riparian functions such as shade, cover, debris recruitment, and sediment filtering.

2.2.1.1 Activity-Specific Effects

Physical Weed Control. Physcd weed remova includes manuad or mechanized techniquesto
remove weeds (hand pulling, grubbing, mowing, tilling, discing, or plowing). The primary effect on
aguatic speciesis exposure of bare topsoil to increased erosion, and subsequent runoff into aquatic
systems. In locations where weeds are removed from streambanks, remova of weeds would result in a
temporary loss of cover, which would be replaced by new plant growth through natura regeneration, or
from re-seeding disturbed sites with desirable vegetation to compete with noxious weeds targeted for
control. The amount of areawhere weeds would be physicaly removed isasmall percentage of the
PNF s management area. Soil disturbance and resulting production of sediment from this activity will
likely be inggnificant.

Regulatory Weed Control Mechanisms. Regulatory control measures would have virtudly no effect
on listed fish or critica habitat. Proposed regulations would primarily restrict activities that could
gpread noxious weeds. In Stuations where vehicle access is restricted to reduce the spread of weeds,
there could be a possible reduction in sediment. In Stuations where livestock grazing is reduced in
riparian areas, the condition of riparian vegetation could improve.

Biological Weed Control. Biologica weed control may be used in conjunction with other weed
control methods, however, biologica control isnot part of the proposed action. Any introduction of
insects or pathogens, that may affect listed species, will be consulted on separately by the United States
Department of Agriculturd (USDA) Anima Plant Hedlth Ingpection Service prior to release. Insects
are the primary biologica control agent, however, mites, nematodes or pathogens could aso be used.
The potentid effects of biological weed control on listed fish or critical habitat would depend on the
specific control agent proposed for use, which are not known at thistime.

Chemical Weed Control. In the proposed action, the risks of herbicides effects on salmon and
steelhead occur primarily through their toxicologica effects on aquatic organisms, rather than physica
changes in fish habitat (except for contamination by the herbicides themsdves). Herbicides dso affect
terredtrial vegetation and watershed characterigtics by killing or injuring plants, but these terrestria
changes in the proposed action are not expected to noticeably affect the aguatic environment because
of the smdl proportion of land proposed for treatment, restricted use of herbicidesin riparian aress,
and regrowth of native vegetation in treated aress.
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Proposed chemicd weed contral activitiesinvolve the use of five herbicides that include “inert”
ingredients that are unknown. No carrier other than water will be used. The ecological risksto aguatic
gpecies and toxicologicd effects are not fully known for the herbicides and formulations in the proposed
action. Thereisample information available to assess the risk of direct mortdity from the active
ingredientsin the herbicide formulations in the proposed action. There isincomplete information
available on ecologica effects of the herbicides and their formulations (including effects on the
invertebrates on which fish feed), sublethd effects of the active ingredients on listed species, and |etha
or subletha effects of product formulations (mixtures of active ingredients, adjuvents and inert
ingredients). Due to concerns about the uncertainty of effects of pesticides on listed sdmon and
steelhead, Environmental Protection Agency (EPA) has been directed by the U.S. Didtrict Court for the
Wegtern District of Washington (Washington Toxics Codition et.d. v. EPA) to consult with NOAA
Fisheries on the effects of 55 pesticides, including 2,4-D, which is proposed for use by the PNF.

The effects of the chemicals on ESA-listed fish are dependent on their toxicity to listed fish and other
aguatic organisms, and the amount (or likelihood) of exposure to the chemicals. Following this
conceptua modd, the effects analysis in this Opinion consigts of three parts: (1) An evauation of the
likeihood that listed fish and other aguatic organisms will be exposed to the chemicds; (2) an evauation
of the direct effects of herbicide exposure on listed fish; and (3) an evaluation of the indirect effects of
the chemicas on the biotic community. The background information for each chemicd’ stoxicity, and
information related to the environmentd fate and transport isin Appendix A.

2.2.1.2 Likelihood of Exposure to Herbicides

The mogt effective mechanism to avoid adverse effects of herbicides on ESA-listed fish speciesisto
keep the chemicas out of the waters where listed fish occur. Herbicides can enter water through
atmospheric depogition, spray drift, surface water runoff, groundwater contamination and intrusion, and
direct gpplication. The proposed action includes numerous BMPs intended to minimize or avoid water
contamination from herbicides (See Section 1.B.4.ain this Opinion, and the BA). The BMPsinclude
stream and riparian buffers where chemica useisredtricted or prohibited, limits on the amount of
chemicals carried a a given time or gpplied to a given area, and rules governing application methods
and timing. The BMPs and the likelihood of herbicides entering the water depend on the type of
treatment and mode of environmenta transport.

Exposureis dso affected by the amount of herbicide used (as well as the location and timing of
gpplication). The PNF proposes to apply herbicides to no more than 10 - 75 acres per year in any
given subbasin (Table 2). Herbicides would be gpplied primarily through dispersed spot treatments
that, in conjunction with BMPs described in Section 1.1.1.1 (above), would limit potentia herbicide
concentrations in water to very low levels. The actuad exposure likely to occur from the proposed
action is unknown, since the trestment areas are not precisely known in advance. Consequently, typica
exposures reported in published literature are described below,
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and are used to determine effects on aquatic organisms. These “typical” exposure scenarios are likely
to be much higher than actua exposures from the proposed action due to the small amount of chemicals
that would be applied.

Water Contamination from Wind Drift. Herbicide spraying can introduce chemicals directly into
water through wind drift. Drift may occur during any Spraying activity, including aerid applications,
boom spraying, and hand spraying. Wind drift is more likely to occur during most aeria applications,
and less likely to occur to a significant extent during ground-based spraying, unless sprays are directed
into the air, or sprays are delivered in afine mist. The proposed action does not include aeria
gpplications or boom spraying. Herbicide gpplication will be ground-based and could include:

(2) hand-held spray nozzles attached to either backpacks, vehiclesor ATV's, and spot gun sprayers
mounted on vehicles or ATVs (dip tanks); (2) hand-spreading granular formulations, and (3) wicking,
wiping, dripping, painting, or injecting individua target weeds. The amounts of chemicas expected to
reach the water from wind drift were not quantified in the BA, and they are not known. However,
based on the proposed ground based gpplications the amount of chemica reaching the water through
wind drift islikely to be minima and below concentrations where lethd or sublethd effects are known
to occur in salmon or steelhead.

Water Contamination from Runoff, Leaching, and Percolation. The five herbicides proposed
for use can potentidly enter streams through water transported by runoff, leaching, or percolation. Rain
events could trangport chemicals to waterways and result in water contamination, conveying chemicas
to chinook salmon or steelhead habitat. The adsorption of herbicides onto soils, stability, solubility, and
toxicity of achemicad determine the extent to which it will migrate and adversdy affect surface waters
and groundwater (Spence et d. 1996). Adsorption of these herbicides to soil varies with the amount of
organic matter present in the soil and in with the texture and pH of the soil. Herbicides are susceptible,
to avarying degree, to trangport by surface runoff, especialy if gpplications are followed immediately
by high ranfdl events. However, data limitations make it difficult to precisely estimate the degree of
ecological risk.

The potentia concentrations of chemicalsin the water from the proposed action, as aresult of runoff,
leaching, or percolation, are not known. Off-gte movement of herbicidesis governed by the binding of
herbicides to soil, the persstence of herbicides in soil, as well as Ste-specific topographic, climatic, and
hydrologica conditions. The Oregon State University Extension Pesticides Properties Data Base
(Vogue et d. 1994) provides a pesticide movement rating, derived from soil haf-life, sorption in sail,
and water solubility (Table 6). The pesticide movement rating indicates the propengty for a pesticide to
move toward groundwater. There are five nomind ratings in Table 6, ranging from very low to very
high. Asindicated by the movement ratings, glyphosate isleast likely to reach groundweter or move
from the site, while chemicas such as picloram and dicamba are highly mobile and are likely to be
trangported by runoff or percolation. Rain fdl rates, soil properties, topography, vegetation, and other
parameters are factors that influence actua pesticide movement at any given location.
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Table 6. Herbicide M ovement Rating’

Herbicide Soil Hdf-Life | Water Solubility Sorption
Herbicide Movement Rating (days) (mgll) Coefficient
(soil Koc)
Clopyrdid Vey High 40 300,000 6
Glyphosate Very Low 47 900,000 24,000
Picloram Vey High 90 200,000 16
2,4-D Moderate 10 100 100
Metsulfuron-Methyl High 30 9500 35

T From Vogue et a. (1994); This database relies heavily on the SCS/ARS/CES Pesticide Properties Database for
Environmental Decision Making (Wauchope et al., 1992).

Exposure to Escort® (Metsulfuron methyl) - Metsulfuron methyl is generdly activeinthe sail. Itis
usualy absorbed from the soil by plants. The adsorption of metsulfuron methyl to soil varies with the
amount of organic matter present in the soil, and with soil texture and pH (USDA Forest Service
1995¢). Adsorption to clay islow. Metsulfuron methyl remains unchanged in the soil for varying
lengths of time, depending on soil texture, pH and organic matter content. The half-life of metsulfuron
methyl can range from 120 to 180 days (in st loam soil). Soil microorganisms break down metsulfuron
methyl to lower molecular weight compounds under anaerobic conditions. Metsulfuron methyl in the
soil is broken down to nontoxic and non-herbicida products by soil microorganisms and chemica
hydrolyss. Metsulfuron methyl dissolves easily in water. Thereisapotentiad for metsulfuron methyl to
contaminate ground waters at very low concentrations. Metsulfuron methyl reedily leaches through silt
loam and sand soils.

The breskdown of metsulfuron-methyl in soilsis largely dependant on soil temperature, moisture
content, and pH. The chemica will degrade faster under acidic conditions, and in soils with higher
moisture content and higher temperature (Extoxnet, 1996). The chemical has a higher mobility potentia
in dkaine soilsthan in acidic soils, asit is more soluble under akaline conditions. Metsulfuron-methyl is
gable to photolyss, but will bresk down in ultraviolet light. Half-life estimates for metsulfuron-methyl in
soil are wide ranging from 14 - 180 days, with an overdl average of reported values of 30 days
(Extoxnet, 1996). Reported hdf-life vaues (in days) for soil include: clay - 178; sandy loam - 102;
clay loam - 70, 14-28, 14-105; silty loam - 120-180. The disspation time for metsulfuron-methyl was
investigated in a mixed wood/bored forest lake. The DTS0 or length of time required for haf of the
materid to dissipate in water was >84 days when high concentrations of metsulfuron-methyl were
gpplied, and 29.1 days at concentrations that might be expected if the chemicd is applied for forestry
uses (Extoxnet, 1996). The chemicd is stable to hydrolysis at neutral and dkaline pHs, and has a
half-life of three weeks at pH 5.0, 25 degrees C and >30 days at 15 degrees C.

No field studies have been encountered on the fate of metsulfuron methyl in ambient weter.
Thompson et d. (1992) measured the persistence of metsulfuron methyl in experimenta
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enclosures in aforest [ake with pH ranging from 6.7 to 7.3 and awater temperatures of 22°C (71.6°F).
At water concentrations of 0.01 mg/L, the halftime for metsulfuron methyl was 29 days. At 1.0 mg/L,
however, the half-life was 84 days. SERA (2000) estimated that peak water level of about 0.044 mg/L
metsulfuron methyl (adjusted to the maximum application rate of 2.0 oz/acre as proposed by the PNF)
can be anticipated in a65 x 15 x 1 meter deegp pond, under worst case conditions. Below annud
ranfal rates of 10 inches per year, no subgtantia off site movement by percolation or runoff is
anticipated. At annud rainfal rates of 25 to 250 inches per year, peak water concentrations vary from
about 0.021 mg/L for clay and 0.038 mg/L for sand.

Exposure to Rodeo® (Glyphosate) - Glyphosate is strongly adsorbed to most soils, and dissolves
eadly in water. Glyphosate remains unchanged in the soil for varying lengths of time, depending on soil
texture and organic matter content. The haf-life of glyphosate can range from 3 to 130 days (USDA
Forest Service 1995b). Soil microorganisms break down glyphosate and the potentia for leaching is
low due to the soil adsorption. However, glyphosate can move into surface water when the ol
particlesto which it is bound are washed into streams or rivers (U.S. EPA 1993).

Although glyphosate is chemicdly stable in pure agueous solutions, it is degraded relively fast by
microbia activity, and water levels are further reduced by the binding of glyphosate to suspended ol
particulates in water and dispersal (SERA 1996).

There are severd rdevant monitoring studies that are useful for estimating exposure to glyphosate in
water. After an aeria gpplication of Roundup at arate of 2 kg a.i./ha[about 1.8 Ib a.i./acre] over a
10 kn? areain Vancouver Idand, British Columbia, maximum concentrations in streams that were
intentionally oversprayed reached about 0.16 mg a.e/L and rapidly disspated to <0.04 mg a.e/L after
10 minutes. After a storm event, peak concentrationsin stream water were <0.15 mg ae/L, and
rapidly disspating to <=0.02 mg a.e/L before the end of the storm event (SERA 1996). At the same
goplication rate, another Canadian study noted maximum stream concentrations of 0.109-0.144 mg
ael/L, occurring 7-28 hours after aeria application. Similar results were noted in a study conducted in
Oregon, in which forest streams were oversprayed at arate of 3.3 kg ai./ha[2.9 Ib ai./acre].
Maximum water levelsin streams reached 0.27 mg ae/L (SERA 1996). When normdized for
gpplication rates, the maximum levelsin stream water from these three studies range from 0.088 to
0.093 mg a.e/L perlbai. applied.

Concentrations of glyphosate in ponds that are oversprayed appear to be somewhat less than

those found in streams (SERA 1996). For example, in three forest ponds oversprayed at 2.1 kg ai./ha
[1.9 Ib ai./acre], maximum initid glyphosate concentrations were <0.1 mg ae/L or

0.05 mg a.e/L@b ai. goplied (Goldsborough and Brown 1993). These findings indicate that modding
the fate of herbicides and the potential concentration within a pond could reasonably be an
underestimate of the potential concentrations in streams.
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Exposure to Tordon 22K® (Picloram) - Picloram is highly soluble in water, reedily leaches through
soil, and isresistant to biotic and abiotic degradation processes with afield haf-life of 20 to 300 days.
Ismail and Kaihasan (1997) found that picloram movesrapidly out of the top 5 cm of soil with a
half-life of about 4 to 10 days. Somewhat longer haf-lives of 13 to 23 days have been reported by
Krzyszowska et d. (1994) who aso noted that picloram is degraded more rapidly under anaerobic
than aerobic conditions and aso degrades more rapidly at lower application rates.

The most relevant monitoring studies are those in which picloram has been detected in ambient

water after the gpplication of picloram at a known amount. Two such studies have been

encountered involving the contamination of streams (Davis and Ingebo 1973; Michael and Neary
1993). Michad and Neary (1993) summarize monitoring data on the concentrations of picloram

in surface water after the gpplication of picloram by injection, broadcast ground, and broadcast

aeria gpplications. Normdized for application rate, the reported peak concentrations of picloram
inwater are 7.4 to 37 mg/L per Ib/acre for injection, 2.2 mg/L per Ib/acre for broadcast ground
gpplications, and 48 to 78 mg/L per Ib/acre for broadcast aerid applications (Michadl and Neary
1993, Table 3, p. 407). Theinjection datais aso summarized in Michad et d. (1994) and the

ground and aerid gpplication data are detailed further in Neary et d. (1993). Both the ground

and aerid broadcast gpplication involved pellet formulations and the ground application involved

a 140 meter buffer. In another study using an application rate of 10.4 kg/ha (9.3 Ib/acre), the
maximum concentration noted in stream water draining from the watershed was 370 pg/L, which
occurred after a6.4 cm rainfal (Davis and Ingebo 1973). Thisis equivaent to 40 pg/L per Ib/acre
[370 ug/L+9.3 Ib/acre], much lower than the concentration rates reported in Michael and Neary
(1993). Inastudy by Watson et a. (1989), no picloram was detected in streams, at alimit of detection
of 0.0005 mg/L, after the application of picloram at rates of 0.28 kg ae/haor 1.12 kg ae/hain areas
with loam or sandy loam soil. As discussed further below, these gpparent discrepancies are most
probably due to rainfal patterns aswell asloca conditions which impact runoff potentid.

The estimated rate of contamination of ambient water, usng GLEAMS, that could result from the
normal application of picloram is 0.025 (range 0.01 to 0.06) mg a.e/L at an gpplication rate of 1 1b
ael/acre (SERA, 1999a). For acute exposure scenarios, the highest estimated concentration of
picloram in water after an accidental spill is about 0.8 mg ae/L with arange of about 0.27 to 27 mg
ae/L (SERA, 1999a). Based on the results of GLEAMS modeling in SERA (1999a), contamination
of ground or surface water from clay or sand is not likdly in areas with annud rainfal of lessthan
50 inches. These caculations were made based on an gpplication of picloram along a 10 acre
right-of-way adjacent to a 10 acre pond with an average depth of 1 meter. The assumptions of the
mode are that runoff from the trestment Ste is distributed evenly over the 1 acre pond and that the
herbicide mixes evenly within the pond to yield the rate of contamination.

Because of the generd rather than site-specific nature of the GLEAM S modeling, some loss could
occur in arid aress during unusudly severerainfdls, at leest a stes with high runoff or
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leaching potentid. Thereisahigh potentid for runoff where herbicides are used to treat weedsin
roads de ditches because roadside ditches channel storm water and often drain directly into stream
channels. Such a scenario would likely result in short term concentrations greater than those predicted
by SERA (1999a) due to the fact that the herbicide would be delivered to a point dong the stream
channel and not distributed evenly across aten acre pond. Spraying of herbicides in roadsde ditches
that drain directly into stream channels increases the risk of exposure.

Exposure to Trandline® (Clopyralid) - Clopyradid' s hdf-life in the environment averages one to two
months and ranges up to one year. It is degraded dmogt entirely by microbia metabolism in soilsand
aquatic sediments. Clopyrdid is not degraded by sunlight or hydrolysis. Similar to picloram, clopyraid
is highly soluble in water, does not adsorb to soil particles, is not readily decomposed in some soils, and
may leach into ground weter. Clopyrdid is extremely stable in anaerobic sediments, with no sgnificant
decay noted over aone year period (Hawes and Erhardt-Zabik 1995). Because clopyralid does not
bind with sediments reedily, it can be persstent in an aquatic environment. Clopyralid is stable in water
over apH range of five to nine (Woodburn 1987) and the rate of hydrolysisin water is extremely dow,
with a haf-life of 261 days (Concha and Shepler 1994).

In SERA (1999b) the monitoring data from Leitch and Fagg (1985) was used to estimate the
concentrations in ambient water that could be associated with the application of clopyrdid. For the
characterization of risk, an exposure level of 0.0089 mg a.e/L per b ae. clopyrdidisused to
characterize the risks associated with chronic exposure scenarios, and 4.54 mg ael/L per lb ae.
clopyrdid is used to characterize the risks associated with acute exposure scenarios (SERA 1999b).
In the study by Leitch and Fagg (1985), rainfdl rates averaged about 0.4 in/hour. The amount of rain
predicted for a storm within the action area that occurs on average every ten years and has a duration
of one hour is between 0.6 and 0.8 inches (Dunne and Leopold 1978). For a storm that occurs on
average every one hundred years and has a duration of one hour the predicted rainfal isat least 1.0
inch. Heavy rainfdl events frequently occur within the action areaand the potentid for locdized high
intengty sormsis great. Runoff and contamination of waterways could occur during unusualy severe
ranfals, a least a Steswith high runoff or leaching potentid. Thereisahigh potentid for runoff where
herbicides are used to treat weeds in road-side ditches. Road-side ditches channd storm water and
often drain directly into stream channels.

Exposure to Weedar® 64 (2,4-D) - Weeda® 64 is highly soluble in water, but it rapidly degenerates
in mogt soils, and israpidly taken up in plants. 2,4-D ranges from being mohile to highly mobilein
sand, sit, loam, clay loam, and sandy loam. However, it is unlikely to be a ground-water contaminant
due to the rapid degradation of 2,4-D in most soils and rapid uptake by plants (USDA Forest Service
19953). Most reported 2,4-D ground-water contamination has been associated with spills or other
large sources of 2,4-D rdease. 2,4-D may remain active for one to sx weeks in the soil and will
degrade to half of its origind concentration in severa days
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(USDA Forest Service 19954). Soils high in organic matter will bind 2,4-D the most readily. 24-D is
degraded in soil by microorganisms and degradation is more rgpid under warm, moist conditions.
Some forms of 2,4-D evagporate from the soil.

2,4-D islikdy to contaminate surface waters if rains occur shortly after gpplication, and unlikely to
enter surface watersiif rain is unlikely. The Washington Department of Ecology collected

32 stream samples downstream from a helicopter application of 2,4-D conducted according to
Washington's BMPs. The 2,4-D was found in dl samples collected, in highest concentrations following
araingorm the day after the spraying (Rashin and Graber 1993). In another study, 2,4-D was found in
19 of 20 basins sampled throughout the U.S. (USGS 1998). In the USGS (1998) study, 2,4-D was
found in 12% of agricultura stream samples; 13.5% of urban stream samples; and in 9.5% of the
samples from rivers draining avariety of land uses. The study by Rashin and Graber (1993)
demondtrates a greater likelihood of 2,4-D contamination in an environment with frequent precipitation,
while the broader USGS (1998) study shows lower rates of contamination when averaged across a
range of dimatic conditions.

In SERA (1998) a contamination rate of 0.002 mg/L per Ib ae. gpplied is used when assessing chronic
exposure to water contaminated with 2,4-D. Thisrateis based on the average level in groundwater of
0.19 pg/L during 1985 in the study by Waite et a. (1992). Over the 3-year period, the average
amount of 2,4-D applied to the 6,900 acre watershed was 322 kg or 708 Ibs. Thus, the average
gpplication rate over the entire areawas about 0.1 Ib/acre (708 1bs/6,900 acres). Thus, the monitored
level of 0.19 pg/L isrounded to 0.0002 mg/L and divided by 0.1 Ib/acre to yield arate of 0.002 mg/L
per 1 1b gpplied/acre. The PNF proposes to use a maximum of 2 |b a.e/acre which would yield a
conservative level of water contamination of 0.004 mg/L for 2,4-D in treated watersheds. However,
the actud leve of water contamination could be much less because proposed treatments do not include
broadcast spraying and would not cover entire watersheds.

2.2.1.3 Likelihood of Direct Effects

Mog direct effects of herbicides on listed sdmon and stedlhead are likely to be from sublethd effects,
rather than outright mortality from herbicide exposure. Sublethd effects are consdered under the ESA
to condtitute “take,” if the subletha effects “harm” listed fish. NOAA Fisheries defines harm as “an act
which actudly kills or injures fish or wildlife. Such an act may indude sgnificant habitat modification or
degradation which actudly kills or injures fish or wildlife by sgnificantly impairing essentid behaviord
patterns including breeding, spawning, rearing, migrating, feeding or shdtering” (50 CFR 222.102).
These behaviord patterns, and their underlying physiologica processes are typicaly reported for
individua test animas. However, the ecologica sgnificance of sub-lethd toxicologica effects depends
on the degree to which they influence behavior that is essentid to the viability and genetic integrity of
wild populations. It isimportant to note that many subletha toxicologica endpoints or biomarkers may
harm fish in ways that are not readily gpparent. When small changesin the hedlth or performance of
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individud fish are observed (e.g. a amdl percentage change in the activity of a certain enzyme, an
increase in oxygen consumption, the formation of pre-neoplastic hepatic lesons, etc.), it may not be
possible to infer asgnificant loss of essentiad behavior patterns of fish in the wild, even in circumstances
where a sgnificant loss could occur.

An andysis of the direct impacts of herbicides on salmonids should rel ate the Ste-specific exposure
conditions (i.e., expected environmental concentration, bioavailability, and exposure duration) to the
known or suspected impacts of the chemica on the health of exposed fish. Where possible, such
andyses should congder: (1) Thelife history stage (and any associated vulnerabilities) of the exposed
sdmonid; (2) the known or sugpected mechanism of toxicity for the active ingredient (or adjuvant) in
question; (3) loca environmenta conditions that may modify the relative toxicity of the contaminant; and
(4) the possihility of additive or synergidtic interactions with other chemicals that may enter surface
waters as aresult of pardld or upstream land use activities.

A probabilistic risk assessment (PRA), based on the relationship between the likelihood of exposure
and the magnitude of effect is used to evaluate the proposed action. Traditionaly, a PRA incorporates
datafrom a sandard lethd concentration (LC;) exposure study as well as chronic exposure data to
predict the sengtivity of an organism to the pesticide or chemicad. The lethdity endpoint has little
predictive vaue for assessng whether pesticide exposure will cause subletha neurologicd and
behaviord disordersin wild salmon (Scholz et. d 2000), but in most cases, the LCs, isthe only toxicity
dataavalable. Although littleinformation is avallable on the sublethd effects of the herbicides on listed
fish, there can be subtle subletha effects that can potentidly affect the surviva or reproduction of large
population segments. For example, Scholz et a. (2000), and M oore and Waring (1996) indicate that
environmentaly relevant exposures to diazinon can disrupt olfactory capacity in the context of surviva
and reproductive success of chinook salmon, both of which are key management considerations under
the ESA (Scholz et d. 2000). The likelihood of smilar effects with the chemicals proposed for useis
unknown.

Based on the andlysis provided in the BA, and available literature, it gppears unlikely that the proposed
herbicide use would cause outright fish kills a concentrations of the active ingredients likely to occur in
water from the proposed action, except for circumstances where high herbicide concentrations result
from heavy rainfal shortly after herbicides are gpplied, or as aresult of an accidentd spill. All LCs,
concentrations for sdlmonids, for the active ingredients in the herbicides proposed for use, and reported
in the literature cited in the BA and in this Opinion, are above 1 mg/L (see Appendix A), while
environmental concentrations would typically be at least 1 to 2 orders of magnitude lower. While the
active ingredients gppear to pose alow risk of mortdity, the likeihood of outright mortdity of listed fish
from exposure to product formulations that include unknown adjuvants is virtualy unknown due to the
paucity of information available.

Although lethd effects are not expected to occur under most circumstances, listed fish are likely to be
exposed to herbicide concentrations where sublethal effects could occur. Potentia
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subletha effects, such as those leading to a shortened lifespan, reduced reproductive output, other
types of “ecologicd death” (e.g. Kruzynski et d. 1994; Kruzynski and Birtwell 1994) or other
deleterious biological outcomesis athrest to listed species from the proposed action. The toxicologica
endpoints identified below are possible for avariety of pesticides and are generally considered to be
important for the fitness of sdmonids and other fish species. They include:

» Direct mortdity a any life history sage.

* Anincrease or decrease in growth.

» Changesin reproductive behavior.

* A reduction in the number of eggs produced, eggs fertilized, or eggs hatched.

* Deveopmentd abnormalities, including behaviora deficits or physical deformities.
*  Reduced ability to osmoregulate or adapt to sdinity gradients.

*  Reduced ahility to tolerate shiftsin other environmenta variables (e.g. temperature or increased
stress).

* Anincreased susceptibility to disease.
* Anincreased susceptibility to predation.
e Changesin migratory behavior.

The consequences of these sublethal effects are uncertain, but the loss of physiological or behaviora
functions can adversdy affect the surviva, reproductive success, or migratory behavior of individud
fish. Such effects, in turn, can be expected to reduce the viability of wild populaions. Additiona
endpoints could also be sgnificant if aclear rlaionship is established between the observed impairment
and the “essentia biologica requirements’ of sdmonids (i.e. the likelihood that the exposed animd will
survive the various phases of itslife cycle and return to its nata river system to spawn.). Mogt of these
endpoints (above) have not been investigated for the herbicides in the proposed action, however some
limited data are available.

Direct effects of Escort® (Metsulfuron methyl). The lowest reported concentration at which
mortality has been observed is 100 mg/L (SERA 2000). However, the investigators do not consider
this effect sgnificant because there was no mortaity at the 1000 mg/L concentration. SERA (2000)
reported that metsulfuron-methyl had no effect on rainbow trout hatching, larva survivd, or larva
growth over a 90-day exposure period at a concentration of up to 4.7 mg/L. Concentrations of
metsulfuron-methyl greater than 8 mg/L resulted in small but sgnificant decreases in hatching and
surviva of fry. For a 96-hour exposure test, SERA (2000) reported
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that although there was no mortdity in adult fish at a concentration of 150 mg/L
metsulfuron-methyl, some of the fish exhibited erratic svimming, rapid breathing and were lying on the
bottom of the test container.

Direct Effects of Rodeo® (Glyphosate). Thetoxicity of glyphosate to aquatic species depends on
the acidity (pH) of the water (SERA 1996). Glyphosate is moretoxic in reatively highly acidic weater
(pH.6) by up to afactor of about 10, compared with akaine water (pH.10). Generdly, the reported
L Cs, vaues (concentration which will kill goproximatdy haf of the subjects) for agueatic animals range
from agpproximately 10 to 400 mg/L, depending on the species and pH of the water. Information on
sublethdl effects of glyphosate is available for some of the above endpoints, and of those reported,
Rodeo® agppears to have alow risk for sublethd effects. Technicd grade glyphosate (purity 62%) is of
moderate toxicity to aguatic species, and the surfactant used in Roundup® is more toxic than
glyphosate alone. Rodeo® contains 46.8% dimethylamine st of 2,4-D. Carp exposed to 5 mg/L of
technical grade glyphosate for two weeks were found to have gill damage and liver damage at
concentrations of 10 mg/L (Neskovic et d., 1996). Neskovic et d. (1996) found that subacute toxic
effects of glyphosate to fish corrdlated well with findings of other researchers and that pesticides cause
changesin enzyme activity (in the first place transaminases) as well as biochemica dterations of some
organ and tissue condtituents (totd lipids, glucose, glycogen, €tc.).

Direct Effects of Tordon 22K® (Picloram). Acute (96-hour) LCs, (concentration which will kill
goproximately haf of the subjects) vaues for trout range from about 5 mg/L to about 20 mg/L (SERA
1999a). Woodward (1979) found that picloram concentrations greater than 0.61 mg/L decreased
growth of cutthroat trout, and a amilar finding was reported by Mayes (1984). Maximum exposure
concentrations not affecting surviva and growth of cutthroat trout ranged from 29 to 86 mg/L in
Woodward's (1979) study. Tests with the early life-stages of rainbow trout showed that picloram
concentrations of 0.9 mg/L reduced the length and weight of rainbow trout larvae, and concentrations
of 2 mg/L reduced survivd of thelarvd fish (Mayes et a. 1987). Woodward (1976), in astudy of lake
trout, found that picloram reduced fry surviva, weight, and length at concentrations of 0.04 mg/L, and
that the rate of yolk sac absorption and growth of Iake trout fry was reduced in flow-through tests at
concentrations aslow as 0.35 mg/l. Y earling coho sdmon exposed to 5 mg/L of picloram for six days
uffered “extensve degenerative changes’ in the liver and wrinkling of cdllsin the gills (U.S. EPA
1979).

Direct Effects of Transline® (Clopyralid). No information was found for the potential subletha
effects of clopyrdid on fishes. The LCg, (concentration which will kill approximately hdf of the
subjects) for rainbow trout exposed to the monoethanolamine sdt of clopyrdid is 700 mg ae/L (SERA
1999b).

Direct effects of Weedar® (2,4-D). In generd, fish are less sendtive to the dimethylamine
formulation than the acid. However, SERA (1998) recommends using the L Cx, (concentration which
will kill gpproximately half of the subjects) for the acid as a consarvative estimate. The LCy, for lake
trout is45 mg/L and for cutthroat trout itis64 mg/L. Little et d. (1990) examined
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behavior of rainbow trout exposed for 96 hours to sublethal concentrations of 2,4-D amine, and
observed inhibited spontaneous swimming activity and swvimming stamina. The ability of rainbow trout
to capture food was reduced when exposed to 5 mg/L of 2,4-D amine (Little 1990). Changesin
schooling behavior and red blood cells, reduced growth, impaired ability to capture prey, and
physiologica stress were reported for 2-4,D (NIH 2002; Gomez et. a. 1998; Cox 1999). The2,4-D
can aso combine with other pesticides and have a synergistic effect, resulting in increased toxicity.
Combining 2,4-D with picloram damages the cells of catfish (Ictalurus spp.) gills, dthough naither
individua pesticide has been found to cause this damage (Cox 1999). Adverse sublethd effects on fish
behavior [i.e., no changesin the reproductive behavior (nest guarding) in red ear or bluegill sunfish]
were not observed by Bettoli and Clark (1992) at concentrations of 11 mg/L of 2,4-D dimethylamine.
In characterizing the likelihood of fish being exposed to rdatively high concentrations of 2,4-D after a
soill, it isworth noting that fish will avoid concentrations of 2,4-D in water a levelsaslow as 1 mg/L
(Sassaman et d. 1984).

2.2.1.4 Likelihood of Indirect Effects

Indirect effects of pesticides can occur through their effects on the aquatic environment and

non-target species. The likelihood of adverse indirect effects is dependent on environmenta
concentrations, bioavailability of the chemical, and persastence of the herbicide in sdlmon habitat. For
most pesticides, including the chemicasin the proposed action, there islittle information available on
environmenta effects, such as negative impacts on primary production, nutrient dynamics, or the trophic
dructure of macroinvertebrate communities. Mogt available information on potentia environmental
effects must be inferred from laboratory assays, however, afew observations of environmental effects
are reported in the literature. Due to the paucity of information, there are uncertainties associated with
the following factors: (1) The fate of herbicidesin streams, (2) the resiliency and recovery of aguetic
communities, (3) the Ste-specific foraging habits of sdmonids and the vulnerability of key prey taxa; (4)
the effects of pesticide mixtures that include adjuvants or other ingredients that may affect species
differently than the active ingredient; and (5) the mitigating or exacerbating effects of loca environmenta
conditions. Where uncertainties cannot be resolved using the best available scientific literature, the
benefit of the doubt should be given to the threatened or endangered speciesin question

[H.R. Conf. Rep. No. 697, 96th Cong., 2nd Sess. 12 (1979)].

It is becoming increasingly evident that indirect effects of contaminants on ecosystem structure and
function are akey factor in determining a toxicant’s cumulative risk to aquatic organisms (Preston
2002). Moreover, aguatic plants and macroinvertebrates are generdly more senstive than fish to the
acutely toxic effects of herbicides. Therefore, chemicas can potentialy impact the structure of aguetic
communities a concentrations that fal below the threshold for direct impairment in sdmonids. The
integrity of the aguatic food chain is an “essentid biologica requirement” for sdmonids, and the
possihility that herbicide gpplications will limit the productivity of streams and rivers should be
consgdered in an adverse effects anayss.
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The potentid effects of herbicides on prey species for sdmonids are a'so an important concern.
Juvenile Pecific sdmon feed on adiverse array of aquatic macroinvertebrates (i.e. larger than

595 micronsin their later ingtars or mature forms; Cederholm et a. 2000). Terrestrid insects, aguatic
insects, and crustaceans comprise the large mgority of the diets of fry and parr in al sdmon species
(Higgs et d. 1995). Prominent taxonomic groups include Chironomidae (midges), Ephemeroptera
(mayflies), Plecoptera (stoneflies), Tricoptera (caddiflies), and Simuliidae (blackfly larvae) as well as
amphipods, harpacticoid copepods, and daphniids. Chironomidsin particular are an important
component of the diet of nearly dl freshwater sdmon fry (Higgs et d. 1995). In generd, insects and
crustaceans are more acutely sengtive to the toxic effects of environmenta contaminants than fish or
other vertebrates. However, with afew exceptions (e.g. daphniids), the impacts of pesticides on
samonid prey taxa have not been widdy investigated. Where acute toxicity for sdmonid prey species
are available, however, they should be used to estimate the potentia impacts of herbicide gpplications
on the aguatic food chain.

Human activities that modify the physica or chemicd characterigtics of streams often lead to changesin
the trophic system that ultimately reduce samonid productivity (Bisson and Bilby, 1998). In the case of
herbicides, a primary concern is the potentid for impacts on benthic gae. Benthic dgae are important
primary producers in aguatic habitats, and are thought to be the principa source of energy in many mid-
szed streams (Minshdl, 1978; Vannote et d., 1980; Murphy, 1998). Herbicides can cause sgnificant
shiftsin the composition of benthic dga communities at concentrations in the low parts per billion
(Hoagland et d., 1996). Moreover, based on the data available, herbicides have a high potentid to
elicit sgnificant effects on aguatic microorganisms a environmentally relevant concentrations
(DeLorenzo et d. 2001). In many cases, however, the acute sengitivities of dgal speciesto herbicides
are not known. In addition, Hoagland et d. (1996) identify key uncertainties in the following aress.

(1) The importance of environmental modifying factors such aslight, temperature, pH, and nutrients;

(2) interactive effects of herbicides where they occur as mixtures, (3) indirect community-level effects,
(4) specific modes of action, (5) mechanisms of community and species recovery, and

(6) mechanisms of tolerance by some taxa to some chemicas. Herbicide gpplications have the
potentia to impair autochthonous production and, by extension, undermine the trophic support for
stream ecosystems. However, exigting data gaps make it difficult to precisdy estimate the degree of
ecologicd risk, and limited informetion is available on the ecological effects of the chemicasin the

proposed action.

The growth of sdmonidsin freshwater sysemsislargely determined by the availability of prey
(Chapman 1966; Mundie 1974). For example, supplementation studies (e.g. Mason 1976) have
shown aclear relationship between food abundance and the growth rate and biomassyield or
productivity of juvenilesin streams. Therefore, herbicide goplications thet kill or otherwise reduce the
abundance of macroinvertebrates in streams can aso reduce the energetic efficiency for growth in
samonids. Lessfood can dso induce density-dependent effects, that is, competition among foragers
can be expected to increase as prey resources are reduced (Ricker 1976). These considerations are
important because juvenile growth isacritica determinant of freshwater and marine surviva (Higgs et
a. 1995). For example, arecent study on size-selective
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mortdity in chinook sdmon from the Snake River (Zabe and Williams 2002) found that naturally
reared wild fish did not return to spawn if they were below a certain size threshold when they migrated
to the ocean. There are two primary reasons mortdity is higher among smaller sddmonids. Firg, fish
that have adower rate of growth suffer Sze-selective predation during their first year in the marine
environment (Parker 1971; Healy 1982; Holtby et al. 1990). Growth-related mortaity occurslatein
the first marine year and may determine, in part, the strength of the year class (Beamish and Mahnken
2001). Second, sdmon that grow more dowly may be more vulnerable to starvation or exhaustion
(Sogard 1997).

I ndirect effects of Escort® (Metsulfuron methyl). Aquatic plants are far more sengtive than
aguatic animasto the effects of metsulfuron methyl, athough there gppear to be subgtantia differences
in sengtivity among species of macrophytes and unicdlular dgae. Lemna gibba has a EC;, vaue of
0.00036 mg/L and a“No Observable Effect Concentration” (NOEC) vaue of approximately 0.00016
mg/L (SERA 2000). There gppearsto be subgtantid variation in the toxicity of metsulfuron methyl to
agd species with reported EC5, values above 0.01 mg/L (SERA 2000). Metsulfuron methyl appears
to be reatively non-toxic to aguatic invertebrates, based on acute bioassays in daphnia, with an acute
LCy, vaue for immohility of 720 mg/L and an NOEC for reproduction of 150 mg/L. The only effect
seen in a21-day daphnia study was a decrease in growth (Hutton 1989), which was observed at
concentrations aslow as 5.1 mg/L.

SERA (2000) estimated that peak water level of about 0.044 mg/L (adjusted to the maximum
application rate of 2.0 oz/acre as proposed by the PNF) can be anticipated in a65 x 15 x 1 meter
deep pond, under worst case conditions. Below annual rainfall rates of 10 inches per year, no
subgtantia off site movement by percolation or runoff isanticipated. At annud rainfdl rates of 25 to
250 inches per year, peak water concentrations vary from about 0.021 mg/L for clay and 0.038 mg/L
for sand. Concentrations letha to aquatic macrophytes and agae are unlikely to occur unless
metsulfuron methyl is directly added to water or if arainfal washes the chemicd into a stream shortly
after it is gpplied.

I ndirect Effects of Rodeo® (Glyphosate). Glyphosate is highly toxic to al types of terredtrid plants
and is used to kill floating and emergent aquatic vegetation. Glyphosate does not appear to have smilar
toxicity to dgee. Glyphosate is considered by EPA to be “dightly toxic” to aguatic invertebrates
(SERA 1996). LCs,vauesof 780 and 930 mg/L have been reported for dgphnia. Hildebrand et dl.
(1980) found that Roundup trestments a concentrations up to 220 kg/ha did not significantly affect the
survival of daphniaor itsfood base of diatoms under laboratory conditions. In addition, Smenstad et
a. (1996) found no significant differences between benthic communities of dgae and invertebrates on
untreated mudflats and mudflats treated with Rodeo. It appears that under most conditions, rapid
disspation from aguetic environments of even the most toxic glyphosate formulations prevents build-up
of herbicide concentrations that would be letha to most aquatic species.

Indirect Effects of Transline® (Clopyralid). From information reported in SERA (1999b) it
appears that there could be potentia losses in primary productivity from agae killed by
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clopyralid, based on an ECs, (concentration causing 50% inhibition of a process) for adgae of

6.9 mg/L. However, concentrations letha and subletha to agae are unlikely to occur unless clopyrdid
isdirectly added to water, or if arainfal washes the chemicd into a stream shortly after it is applied.
Toxic effects on aguatic invertebrates are reported only for daphnia, which hasan LCy, of 350 mg
ae/L for the monoamine sdt and 232 mg ae/L for theacid LCy,. If other invertebrates respond
amilarly to daphnia, then lethd effects on aquatic invertebrates are unlikely. However, both sublethd
effects and the concentration at which sublethd effects occur within aguatic invertebrates and plants are
unknown.

Indirect Effects of Tordon 22K® (Picloram). While most grasses are resstant to picloram, it is
highly toxic to many broad-lesfed plants. Picloram is persstent in the environment, and may exist at
levelstoxic to plants for more than a year after gpplication a norma rates. In normal applications,
nontarget plants may be exposed to chemical concentrations many times the levels that have been
associated with toxic effects. The lowest reported adverse effect (the ECzs for the inhibition of seed
emergence in soybeans) for the potassum salt of picloram is 0.000014 kg or about 0.000012 Ib
aelacre (SERA, 19993). Picloram's mobility alowsit to pass from the soil to nearby, nontarget
plants. It can aso move from target plants, through roots, down into the soil, and into nearby nontarget
plants. Given this cgpability, an gpplicator does not have to spray within the riparian buffer zonein
order to affect the riparian vegetation. Spray drift may kill plants some distance awvay from the area
being treated. Additionally, crop damage from irrigation water contaminated by picloram has been
documented by the U.S. EPA (U.S. EPA 1995, USDA Forest Service 1995d).

Although picloram istoxic to sdmonids, it is not as toxic to dgphniaor dgae a the same
concentrations. In Daphnia, the reported acute (48 hours) LCs, value is 68.3 (63 to 75) mg/L (SERA
19994). Chronic studies using reproductive or developmenta parameters in daphniareport a no-effect
level of 11.8 mg/L and an adverse effect level of 18.1 mg/L. Based on standard bioassays in agquatic
agee, the lowest effect leve for the potassum sdt of picloram (EC,5 for growth inhibition in S,
capricornutum) is 52.6 mg/L with a corresponding “no observable adverse effects level “(NOAEL) of
13.1 mg/L. Concentrations lethd to dgae and daphnia are unlikely to occur unless picloram is directly
added to water or if arainfal washes the chemica into a stream shortly after it is applied.

I ndirect effects of Weedar® (2,4-D). Mogt of the toxicity studies have focused on the ester and acid
formulations of 2,4-D, which are generdly more toxic than the amine sdt. The SERA (1998b) report
suggedts that amine and acid formulations have rdaively low toxicity to aguatic invertebrates and
aguatic plants, athough the effects are highly varidble. Insect larvae are most susceptible to adverse
effects, while zooplankton are the least susceptible (Sarkar 1991). Acute toxicity tests exposing the
cladoceran, Smocephal us vetulus, to the sodium salt of 2,4-D show complete mortality of test
subjects following 96 hours of exposure to concentrations ranging from 0.5 to 5.0 mm (110-550 mg/L)
(Kaniewska-Prus 1975). The EPA (1988) classifies 2,4-D as dightly toxic to aguatic invertebrates,
but found that the dimethylamine was highly toxic to grass shrimp with aLCy, of 0.15 mg/L.
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SERA (1998b) concluded that some species of aguatic agae are sendtive to concentrations of
goproximately 1 mg/L. 2,4-D, however, low levels of the compound may simulate dgd growth in some
species. Aguatic macrophytes are more senditive to 2,4-D than other aguatic organisms. 2,4-D
affected the concentration and ratio of chlorophyll aand chlorophyll b in afreshwater fern, Salvinia
natans, at concentrations aslow as 0.3 mg/L. Concentrations |lethal to aguetic invertebrates and
aquatic plants are unlikely to occur unless 2,4-D is directly added to water or if arainfall washesthe
chemica into a stream shortly after it is gpplied. However, subletha concentrations can be exceeded in
the event of an accidentd spill. SERA (1998b) found that after an accidenta spill, maximum initia
concentrations of 2,4-D in water are estimated at 6 mg/L per |b gpplied. After the application of 2,4-D
butoxyethyl ester, Aqua-Kleen, to ambient waters a maximum concentration of 0.02 mg/L was
observed (SERA 1998b). Ester formulations have much greater toxicity, but are not proposed for use
by the PNF.

2.2.1.5 Physical Effects of Herbicides on Watershed and Stream Functions

The use of herbicides can affect watershed or stream functions through the remova of vegetation and
exposing bare soil. For hand and spot gpplications, the potentid for significant increasesin eroson or
water yidd is limited because trestments would consist of smdll, scattered areas, and vegetation would
typicaly be reestablished within afew monthsto ayear. Additionaly, the proposed BMPs should
minimize the effects of drift, chemicd leaching, or other effects of weed soraying on riparian vegetation.

No measurable adverse effects to peak/base flow, water yidd, or sediment yield are likely to occur
from implementation of noxious weed control and rehabilitation measures. Remova of solid stands of
noxious weed vegetation by chemica treatment may result in short-term, negligible increases in surface
erosion that would diminish as desired vegetation re-occupies the treated site. Only ground based
spot/sdective spraying will be authorized within riparian areas or within 100 feet of live water
(whichever is greater). Thiswill sgnificantly reduce risks associated with spraying of non-target riparian
vegetation. Noxious weed control measures will reduce weed competition with native riparian species
and other upland species. Herbicide spraying in riparian areas will be minima and will primarily be
associated with spot spraying aong road right-of-ways, and spot spraying of smal patches of noxious
weeds or individua plants. No aeria gpplications of herbicides are authorized by the proposed action.

2.2.2 Cumulative Effects

Cumulative effects are defined in 50 CFR 402.02 as “those effects of future State or private activities,
not involving Federa activities, that are reasonably certain to occur within the action area of the Federa
action subject to consultation.” These activities within the action area dso have the potentid to
adversdly affect the listed species and critica habitat. Future Federd actions, including the ongoing
operation of hydropower systems, hatcheries, fisheries, and land
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management activities are being reviewed through separate section 7 consultation processes. Federd
actions that have aready undergone section 7 consultations have been added to the description of the
environmenta basdline in the action area.

The action area contains federd lands administered by the USFS, which comprise the mgjority of the
watershed acreage, intergpersed with state and privately-owned lands. The BA identified arisk from
activities occurring on private, state, and other federd lands within the action area. The BA reveded
that activities occurring on private, sate, and other federd lands within the action area may contribute
to the need to maintain or increase the proposed leve of noxious weed treatment for many yearsinto
the future. Land use within the andyss area includes agricultura, timber harvest, roads, development,
recreation, mining, and livestock grazing. Current levels of these uses are likely to continue, but detailed
information on other federal and non-Federd activitiesin the action area are not available.

Livestock grazing may partialy thwart weed control efforts. Cattle can spread weeds through

their droppings, and create conditions that increase the likelihood that invasive weeds will

out-compete native plants. Riparian cattle grazing on non-Federd landsis likdly to cumulatively affect
water temperature and water quaity in portions of the action area.

Streamflows in the action area are not gppreciably affected by water diversons, but asmal number of
gream diversgons, in mostly heedwater streams, exist on private lands. Reduced streamflowsin smaller
streams could appreciably increase the likelihood of reaching herbicide concentrations where adverse
effects would occur.

Impaired water qudity from on-going agriculturd activitiesislikely to be one of the largest cumulative
effects present in the action area. Cultivated croplands are likely to produce large amounts of sediment
and increase water yield, and relatively large amounts of pesticides are aso likely to be gpplied to
croplandsin the action area. City, State, and county governments also have on-going weed spraying
programs with less-stringent measures to prevent water contamination. Weeds are sprayed along road
right-of-ways annudly by city, state, and county transportation departments, sometimes severa timesa
year. NOAA Fisheries gaff have observed county road crews spraying herbicides on streambank
vegetation and directly into the water in 1daho County, and it is probable that Smilar practices will
continue,

Any herbicide contamination that occurs from the proposed PNF action could potentialy combine with
contaminants from other Federa and non-Federd activities, and contribute to formation of chemica
mixtures or concentrations that could kill or harm listed steelhead or sdmon. In addition, fish stressed
by eevated sediment and temperatures are more likely to susceptible to toxic effects of herbicides.
While the mechanisms for cumulative effects are clear, the actud effects cannot be quantified.
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2.2.3 Consisency with Listed Species ESA Recovery Strategies

Recovery is defined by NOAA Fisheries regulations (50 CFR 402) as an “improvement in the status of
listed speciesto the point a which listing is no longer appropriate under the criteria set out in section 4
(a(2) of the Act.” Recovery planning is underway for listed Pecific sdlmon in the Northwest with
technica recovery teams identified for each domain. Recovery planning will help identify measuresto
conserve listed species and increase the surviva of each life tage. NOAA Fisheries d o intends that
recovery planning identify the areas/'stocks most critica to gpecies conservation and recovery and
thereby evauate proposed actions on the basis of their effects on those areas/stocks.

The USFS has specific commitments to uphold under the Basinwide Sdmon Recovery Strategy
(Federd Caucus 2000). Commitments made pertinent to the proposed action include the following:

1. Consult with NOAA Fisheries and FWS on land management plans and actions that may affect
listed fish species following the Streamlined Consultation Procedures for Section 7 of the ESA,
July 1999;

2. Collaborate early and frequently with states, tribes, loca governments and advisory councilsin
land management andyses and decisons,

3. Shareinformation, technology and expertise, and pool resources, in order to make and
implement better-informed decisions related to ecosystemns and adaptive management across
jurisdictiond boundaries, and

4. Require that land management decisons be made as part of an ongoing process of planning,
implementation, monitoring and evauations. Incorporate new knowledge into management
through adaptive management.

The proposed action is consstent with the specific commitments and primary objectives of the
Basinwide Samon Recovery Strategy.

2.24 Summary of Effects

The fourth step in NOAA Fisheries gpproach to determine jeopardy and adverse modification of
critical habitat is to determine whether the proposed action, in light of the above factors, islikely to
gppreciably reduce the likeihood of species surviva and recovery in the wild or adversdy modify or
destroy critical habitat. For the jeopardy determination, NOAA Fisheries uses the consultation
regulations and, where appropriate, the Habitat Approach (NMFS 1999) to determine whether actions
would further degrade the environmental basdline or hinder attainment of PFC at a spatia scale rlevant
to the listed ESU.
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The proposed action islikdly to adversdly affect listed sdmon and sted head through lethal or
sub-letha chemica effects on listed fish, through ateration of the food web from toxic chemica effects,
loss of desired riparian vegetation from contact with herbicides, or through restoration of native
vegetation or more naturaly-functioning watershed processes that are impaired by infestations of
invasve weeds.

Therisk of harm to listed sdlmon and steelhead from contact with herbicides is afunction of chemica
concentration to which listed fish are exposed, and the toxicity of the chemica. Available literature
cited above indicates that “typica” exposure to the herbicides proposed for use by the PNF iswell-
below concentrations where the herbicides kill outright listed sdimon or steelhead once they matured
beyond the fry stage. Concentrations where outright mortality is reported for steelhead that have
matured beyond the fry stage are a least one to two orders of magnitude higher than the “typica”
exposure. “Typical” concentrations of herbicides reported in the literature gpproach the range where
mortality has been observed in sdmon eggs and fry, however, the levels of exposure expected under
the proposed action are likely to be far less than the typical exposure scenarios described above, due
to the smal amounts of herbicide that would be applied in a given watershed and additional protection
through the BMPs. Consequently, outright mortality from herbicide exposure is unlikely to occur under
the proposed action. Herbicide spraying in the vicinity of stedlhead or salmon eggs or fry, could result
in direct mortdity if chemicas are sprayed into the water, or if ranfdl occurs shortly after application.
The relatively smal amount of area treated within a given watershed, use of BMPs to reduce the
likelihood of exposure, and the dilute concentrations proposed for use reduce the probability that direct
mortality would occur from chemica exposure.

Table 7 contains a summary of the effects pathways and relevant properties of each herbicide proposed
for use by the PNF. The longevity of each herbicide is expressed as the hdf-life (the time required for
half the amount of a the substancein or introduced into the ecosystem to be eiminated or disintegrated
by naturd processes). The hdf-life can be rapid especidly if the herbicide is actively degraded in ol
and/or water by microorganisms. The solubility (in water) and adsorption (to soil particles) characterize
the potentia for an herbicide to leach through the soil and aso for the herbicides to be transported
offgtein runoff. All of the herbicides are soluble in water and only one of them binds well to soil
particles under most environmenta conditions. The direct and indirect effects include sublethd effects
to fish and to other aguatic species which includes prey species and agae. For the most part, direct
and indirect effects are poorly documented and the information that exists largely represents the results
of lethal assays. Subletha effects of the herbicides are unknown for many of the effects pathways
identified within Section 11.A.2.c of this Opinion.



Table7. Summary of the Effects Pathways and Relevant Properties of Each Herbicide
Proposed for Use by the Payette National Forest.

L ongevity Solubility [ Adsorption Direct Effects Indirect Effects
(half-life) (in water) (to sail (toxicity to fish) (toxicity to other
particles) aquatic species)
Tordon 22K® Half-life of less than High Low Very toxic with Slightly toxic
(Picloram) 300 days and resistant effects noted at levels
to degradation. aslow as 0.04 mg/L.
Weedar 64® Half-life of several High Lowto |Caused behavioral Aquatic dlgee are
(2,4-D) days; remains activein Moderate |changesat 5 mg/L; sensitiveto 1 mg/L and
soil for up to six depending [minimal information most invertebrates have
weeks. onorganic |found for sublethal ahigh tolerance but
content effects on saimonids. effects have been noted
a 0.15 mg/L.
Rodeo® Half-life of less than High High Caused deformitiesin Low toxicity
(Glyphosate) 130 days; rapid carp at 5 mg/L; found
microbia degradation minimal information
in soil and water. for sublethal effects.
Trangline® Half-life of less than High Low No sublethal effects LC;, of 350 mg/L for
(Clopyralid) one year; microbial analysis found. aguatic invertebrates;
degradation in soils Results of lethal EC;, of 6.9 mg/L for
and water. assaysreportan LCy, |dgee
of 700 mg/L for fish.
Escort® Half-life of less than High Varies No sublethal effects Aquatic plants are very
(Metsulfuron 180 days, rate of depending |analysisfound. sensitive; the NOEC is
methyl) microbia degradation onorganic |Results of letha 0.00016 mg/L.
varies with soil content, |assaysreport no
characteristics. textureand |lethal effects
pH observed at 4.7 mg/L.

Although outright mortality from herbicide exposure is not expected to occur, adverse effects reported
in sub-letha assays may occur, and include reductions in reproductive success, weight loss,
physiologica effects (endocrine system, blood chemidtry, liver function, etc.), and reductions in growth,
prey capture ability, and swimming ability, dl of which are associated with reduced survivd.
Informetion available on sub-lethd effectsisincomplete, and few herbicide formulations have been

thoroughly tested for sublethd effects on sdimon or steelhead. Consequently, the extent of sub-letha
effects could be much grester than indicated by available information. Harm to listed fish from effects
of chemicas on food webs are dso possible, but difficult to quantify due to the paucity of information.

Given the presence of ligted fish in the action area, the range of soil propertiesin the action areg,
chemicals proposed for use, rainfal patterns, and proposed spray activities, it islikely that
circumstances will arise where herbicide concentrations in water will reach levels where ddayed
mortality or reduced reproductive success would occur.  Such circumstances would arisein
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isolated instances when various combinations of factors occur, such as: use of chemicasthat persst in
the environment for severd months or longer; conditions that alow chemicas to move rapidly through
soils; when precipitation occurs before the chemicals break down, bind to soil particles, or get taken up
by plants, where ESA-listed fish or redds are in the vicinity of a pray Site; or where the amount of
chemica gpplied to an areais great enough to reach concentrations that could harm listed fish. Heavy
ranfal events frequently occur within the action area and the potentid for locaized high intengty storms
isgreat. Runoff and contamination of waterways could occur as aresult of heavy ranfdls, at leest at
gtes with high runoff or leaching potentid. Treatment in road-side ditches presents a unique problem
because they channel overland flow and storm waters, and often drain directly into stream channdls.
The mgority of the herbicide treatments proposed by the PNF will be within roadside ditches

(P. Grinde, Leve 1 meeting 5/01/02). Spraying of roadside ditches that drain directly into stream
channds increases the risk of effects to seehead and chinook salmon. Specific locations where harm
islikely to occur from the proposed action cannot be identified at this time, since most of the above
factors will not be known until spray Sites are selected.

Changesin vegetation from weed spraying or other control methods can beneficidly or adversely affect
riparian and watershed functions. Adverse effects have been reported in instances where herbicides
killed non-target plants, particularly riparian treeskilled as aresult of spray drift or uptake by roots.
Beneficid effects to aguatic systems from noxious weed control are not well-documented, but could
conceivably occur in circumstances where weed trestments kill exotic plants that would otherwise
create a disclimax riparian plant community or displace native plants that provide shade, cover, habitat
complexity, sreambank stability, or recruitment of terrestria invertebrate prey.

In summary, NOAA Fisheries analyss of effects finds the following:

1. Theproposed action is not likely to impair physica habitat conditions or processes, snce the
magjority of weed treatment Sites are dispersed areas that would not be large enough to have
any discernable effect on stream functions, and in instances where weed control activities occur
inriparian areas or over large contiguous blocks of land, the activities are restricted by BMPs
that prevent or minimize adverse effects.

2. The proposed action islikely to impair water quality where herbicides enter the stream,
however, such impairments are expected to occur in isolated cases, and be of short duration
(e.g. spikesin concentration following arainfdl).

3. Although toxicity of the herbicides may be underestimated due to gapsin the information
avallable on toxic effects, gross errors in the effects andlyss are not anticipated because the
areawhere adverse effects could occur is less than 0.15% of any given subbasin.

4. The proposed action will not gppreciably reduce the surviva of listed Snake River sdmon or
stedl head because instances where listed fish are likely to be killed or harmed are
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expected to be uncommon because, under most circumstances (with the exceptions noted
above), the BMPsin the proposed action are expected to largely prevent herbicides from
reaching water in concentrations where listed fish would be killed or harmed by the chemicas.

2.3. Conclusion

Thefina step in NOAA Fisheries gpproach to determine jeopardy/adverse modification isto
determine whether the proposed action, in light of the above factors, islikely to appreciably reduce the
likelihood of species surviva in the wild or adversely modify critica habitat. NOAA Fisheries has
determined that, when the effects of the proposed action are added to the environmentd basdine and
cumuletive effects occurring in the action area given the status of the stocks and condition of critical
habitat, the action is not likely to jeopardize the continued existence of the listed Snake River steelhead
and chinook salmon and ESUs congidered in this Opinion. Further, NOAA Fisheries concludes that
the subject action is not likely to destroy or adversdly modify designated critical habitat for the Snake
River chinook sdmon ESUs congdered in this Opinion.

In reaching these determinations, NOAA Fisheries used the best scientific and commercia data
avaladle.

2.4 Conservation Recommendations

Conservation recommendations are defined as * discretionary measures to minimize or avoid adverse
effects of a proposed action on listed species or critical habitat or regarding the devel opment of
information” (50 CFR 402.02). Section 7 (a)(1) of the ESA directs Federal agenciesto use their
authorities to further the purposes of the ESA by carrying out conservation programs for the benefit of
the threatened and endangered species. The conservation recommendations listed below are consstent
with these obligations, and therefore should be implemented by the PNF.

1. The PNF should use herbicides with least toxicity to listed fish and other non-target organisms
whenever possible.

2. The PNF should investigate the utility of aternative forms of weed control that do not involve
the use of chemicastoxic to aguatic organisms. Examples of dternatives include substitution of
vinegar or acetic acid formulations for spot-spraying weeds, and use of steam or other heat-
killing methods.

In order for NOAA Fisheriesto be kept informed of actions minimizing or avoiding adverse effects, or
those that benefit listed species or critica habitat, NOAA Fisheries requests
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notification of the achievement of any conservation recommendations when the action agency submits
its monitoring report describing action under this Opinion or when the project is completed.

2.5 Renitiation of Consultation

As provided in 50 CFR 402.16, reinitiation of forma consultation isrequired if: (1) The amount or
extent of taking specified in the Incidental Take Statement is exceeded, or is expected to be exceeded;
(2) new information reveds effects of the action may affect listed speciesin away not previoudy
consdered; (3) the action ismodified in away that causes an effect on listed species that was not
previoudy congdered; or (4) anew speciesislisted or critica habitat is designated that may be affected
by the action. In instances where the amount or extent of incidenta take is exceeded, any operations
causing such take must cease, pending concluson of the renitiated consultation.

2.6 Incidental Take Statement

The ESA at section 9 [16 USC 1538] prohibits take of endangered species. The prohibition of take is
extended to threatened anadromous salmonids by section 4(d) rule [50 CFR 223.203]. Takeis
defined by the Statute as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or
to attempt to engage in any such conduct” [16 USC 1532(19)]. Harm is defined by regulation as “an
act which actudly kills or injures fish or wildlife. Such an act may include sgnificant habitat modification
or degradation which actudly kills or injuresfish or wildlife by sgnificantly impairing essentid behavior
patterns, including, breeding, spawning, rearing, migrating, feeding or sheltering” [50 CFR 222.102].
Harassis defined as“an intentiona or negligent act or omission which creates the likelihood of injury to
wildlife by annoying it to such an extent asto sgnificantly disrupt norma behavior patterns which
include, but are not limited to, breeding, feeding, or shdtering” [50 CFR 17.3].

Incidental take is defined as “any taking otherwise prohibited, if such taking isincidentd to, and not the
purpose of, the carrying out of an otherwise lawful activity” [50 CFR 17.3]. The ESA at section
7(0)(2) removes the prohibition from incidenta taking that is in compliance with the teems and
conditions specified in a section 7(b)(4) incidenta take statement.

Anincidenta take statement specifies the impact of any incidental taking of endangered or threatened
gpecies. It dso provides reasonable and prudent measures that are necessary to minimize impacts and
setsforth terms and conditions with which the action agency must comply in order to implement the
reasonable and prudent measures.
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2.6.1 Amount of Extent of Take

The proposed action is reasonably certain to result in incidenta take of the listed species. NOAA
Fisheriesis reasonably certain the incidental take described here will occur because: (1) the listed
gpecies are known to occur in the action area; (2) the proposed action would kill or harm individual
listed sdlmon and steelhead through lethal or sub-letha exposure to herbicides, respectively, as aresult
of accidentd spills, failure of BMPs to keep chemicd concentrations below expected levels,
unexpected toxic effects that have not been reported in the scientific literature, or additive or synergigtic
effects of herbicides from multiple sourcesin the action area; and (3) the proposed action would
adversdly affect availability of invertebrate prey through toxic effects of herbicides on primary
productivity and invertebrate prey.

Despite the use of best scientific and commercid data available, NOAA Fisheries cannot quantify a
specific amount of incidenta take of individud fish or incubating eggs for this action. Ingtead, the
quantity of take depends on the circumstances at the specific locations where trestments will occur
(which are not known at thistime). In circumstances where the amount of take cannot be quantified,
the extent of incidenta take is described (50 CFR 402.14 [1]). The extent of takein the action areais
anticipated to be no more than 626 acres (acreage proposed for treatment, see Table 2), and NOAA
Fisheries anticipates that take will not occur in dl of streams within the trestment arees.

2.6.2 Reasonable and Prudent Measures

Reasonable and Prudent Measures (RPMs) are non-discretionary measures to minimize take, that may
or may not dready be part of the description of the proposed action. They must be implemented as
binding conditions for the exemption in section 7(0)(2) to apply. The PNF has the continuing duty to
regulate the activities covered in thisincidentd take statement. If the PNF fails to adhere to the terms
and conditions of the incidental take statement, or failsto retain the oversght to ensure compliance with
these terms and conditions, the protective coverage of section 7(0)(2) may lapse. NOAA Fisheries
believesthat activities carried out in amanner congstent with these RPM's, except those otherwise
identified, will not necessitate further Ste-gpecific consultation. Activities which do not comply with dl
relevant RPMswill require further consultation.

NOAA Fisheries believes that the following RPMs are necessary and appropriate to minimize take of
ligted figh resulting from implementation of the action. These RPMswill aso minimize adverse effects
on designated critical habitat.

1. ThePNF shdl minimize the amount and extent of incidenta take from use of herbicides by
implementing precautionary measures that keep chemicals out of water.
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2. The PNF shdl monitor and report on the effectiveness of the proposed conservation measures
in minimizing incidentd take, and report this information to NOAA Fisheries.

3. The PNF shdl report to NOAA Fisheries the activities actualy completed during the 2003
treatment season.

2.6.3 Terms and Conditions

To be exempt from the prohibitions of section 9 of the ESA, the action must be implemented in
compliance with the following terms and conditions, which implement the RPM s described above for
each category of activity. These terms and conditions are non-discretionary.
1. Tolmplement RPM #1, above, the PNF shal:
a. Implement al BMPs described in the Proposed Action section of this Opinion.

b. Useonly Rodeo® (glyphosate) within roadsde ditches that drain directly into Critical
Habitat and/or stream channdlsinhabited by stedlhead or chinook salmon.

c. Avoid the use Tordon 22K® (Picloram), Trandine® (Clorpyralid), and Escort®
(Metsulfuron Methyl) within annua floodplains where the water table iswithin Sx feet of the
surface and soil permeshility is high (slt loam and sand soils).

d. Ensuredl chemica storage, chemica mixing, and post-gpplication equipment ceaning is
completed in such amanner asto prevent the potentia contamination of any riparian ares,
perennid or intermittent waterway, unprotected ephemera waterway, or wetland.

2. Toimplement RPM #2, above, the PNF shdl:
a.  Implement amonitoring strategy that includes:
(2) Drift monitoring with use of goray cards on a representative sample of streams.
(2) Monitoring of non-target plant mortdity in riparian areas to determine if mortaity of
non-target plantsis affecting riparian functionsin NOAA Fisheries matrix (NMFS
1996).

b. Report monitoring resultsto NOAA Fisheries after the 2003 field season, and prior to
2004 weed control activities, if asmilar action is proposed in the following season.
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3. Toimplement RPM #3, above, the PNF shall:

a. Report to NOAA Fisheries the actuad number of acres treated, the chemicals used,
gpplication method, and location of trestment Sites.

3. MAGNUSON-STEVENSFISHERY CONSERVATION AND MANAGEMENT ACT
3.1 Background

The objective of EFH consultation is to determine whether the proposed action may adversely affect
designated EFH for relevant species, and to recommend conservation measures to avoid, minimize, or
otherwise offset potentid adverse effects to EFH resulting from the proposed action.

3.2 Statutory Requirements

The MSA, as amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), established
procedures designed to identify, conserve, and enhance EFH for those species regulated under a
Federd fisheries management plan.

Pursuant to the MSA:

» Federd agencies must consult with NOAA Fisherieson dl actions, or proposed actions,
authorized, funded, or undertaken by the agency, that may adversdy affect EFH (section
305(b)(2)).

*  NOAA Fisheries must provide conservation recommendations for any Federd or state action
that may adversdly affect EFH (section 305(b)(4)(A));

» Federd agencies must provide a detailed response in writing to NOAA Fisherieswithin
30 days after receiving EFH conservation recommendations. The response must include a
description of measures proposed by the agency for avoiding, mitigating, or offsetting
the impact of the activity on EFH. In the case of aresponse that is inconsstent with NOAA
Fisheries EFH conservation recommendations, the Federd agency must explain its reasons for
not following the recommendations (section 305(b)(4)(B)).

The EFH means those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity (MSA section 3). For the purpose of interpreting this definition of EFH: waters
include aguetic areas and their associated physica, chemica, and biologica properties that are used by
fish and may include agquatic areas historicaly used by fish where appropriate; substrate includes
sediment, hard bottom, structures underlying the waters, and associated
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biologicd communities; necessary means the habitat required to support a sustainable fishery and the
managed species’ contribution to a hedthy ecosystem; and “spawning, breeding, feeding, or growth to
maturity” covers aspecies full life cycle (50 CFR 600.10). Adverse effect means any impact which
reduces qudity and/or quantity of EFH, and may include direct (e.g., contamination or physica
disruption), indirect (e.g., loss of prey or reduction in gpecies fecundity), Ste-gpecific or habitat-wide
impacts, including individua, cumulative, or synergistic consequences of actions (50 CFR 600.810).

The EFH consultation with NOAA Fisheriesis required for any Federal agency action that may
adversdly affect EFH, including actions that occur outside EFH, such as certain upstream and updope
activities.

The objectives of this EFH consultation are to determine whether the proposed action may adversaly
affect designated EFH and to recommend conservation measures to avoid, minimize, or otherwise
offset potentid adverse effects on EFH.

3.3 Identification of EFH

Pursuant to the MSA the Pacific Fishery Management Council (PFMC) has designated EFH for three
species of Federadly-managed Pecific salmon: chinook (O. tshawytscha); coho (O. kisutch); and
Puget Sound pink salmon (O. gorbuscha)(PFMC 1999). Freshwater EFH for Pecific sdlmon includes
al those streams, lakes, ponds, wetlands, and other waterbodies currently, or historically accessible to
samon in Washington, Oregon, Idaho, and Cdifornia, except areas upstream of certain impassable
man-made barriers (as identified by the PFMC 1999), and longstanding, naturally-impassable barriers
(i.e,, naturd waterfdlsin exisence for severd hundred years). Detalled descriptions and identifications
of EFH for sdmon are found in Appendix A to Amendment 14 to the Pacific Coast Sdmon Plan
(PFMC 1999). Assessment of potential adverse effects to these species EFH from the proposed
action is based, in part, on thisinformetion.

3.4 Proposed Action

The proposed action is detailed above in Section |.B. of this Opinion. The action area conssts of all
rivers and streams on PNF lands in the following 4™ code HUCs: Lower Samon (17060209), Little
Samon (17060210), Middle Salmon-Chamberlain (17060207), Lower Middle Fork Salmon
(17060206), and Upper Middle Fork Salmon (17060205); and rivers and stream downstream from
PNF lands that potentidly receive herbicide inputs through direct contamination, runoff, or percolation.
The action area contains designated EFH for chinook salmon.
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3.5 Effectsof the Proposed Action on EFH

The effects on EFH-listed fish species are the same as previoudy described in Section [1.B.1 of this
Opinion for ESA-listed fish species. The proposed activities may result in detrimenta effects on water
qudity (chemica contamination). Herbicide concentrations are expected on occasion to reach
concentrations where salmon would be harmed by exposure to toxic chemicas, or through effects of
toxic chemicas on the species prey.

3.6 Conclusion

NOAA Fisheries concludes that the proposed action may adversdly affect EFH for Pacific saimon.

3.7 EFH Conservation Recommendations

Pursuant to section 305(b)(4)(A) of the MSA, NOAA Fisheriesis required to provide EFH
conservation recommendations to Federa agencies regarding actions that would adversdly affect EFH.
The conservation measures proposed for the project by the PNF, al Conservation Recommendations
outlined abovein section 11.D. and dl of the RPMs and the Terms and Conditions contained in sections
IV.B and IV.C. are applicable to EFH. Therefore, NOAA Fisheries incorporates each of those
measures here as EFH recommendations.

3.8 Statutory Response Requirement

Pursuant to the MSA (section 305(b)(4)(B)) and 50 CFR 600.920(j), Federa agencies are required to
provide a detailed written response to NOAA Fisheries EFH conservation recommendations within 30
days of receipt of these recommendations. The response must include a description of measures
proposed to avoid, mitigate, or offset the adverse impacts of the activity on EFH. Inthe case of a
response that isinconsgstent with the EFH conservation recommendations, the response must explain
the reasons for not following the recommendations, including the scientific judtification for any
disagreements over the anticipated effects of the proposed action and the measures needed to avoid,
minimize, mitigate, or offsat such effects.

3.9 Consultation Renewal
The PNF must reinitiate EFH consultation with NOAA Fisheriesif the proposed action is substantidly

revised in amanner that may adversely affect EFH, or if new information becomes available that affects
the basisfor NOAA Fisheries EFH conservation recommendations (50 CFR 600.920(1)).
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APPENDIX A - Description of Herbicide Properties

Trandine® (clopyralid) - 3,6-dichloro-2-pyridinecarboxylic acid, Monoethanolamine sdlt, is an auxin
growth regulator that acts as a synthetic auxin or hormone, dtering a plant’s metabolism and growth
characterigics. Clopyrdid isin the pyridine carboxylic acid family which includes herbicides such as
picloram. The formulation of Trandine® is manufactured by Dow Agro and contains 40.9% clopyrdid
as the monoethanolamine sdt and 59.1% inert ingredients. The inert ingredientsin Trandine® are
water, isopropyl acohol, and polyglycol 26-2 (USFS 1995a). Technicd grade clopyraid contains
hexachlorobenzene and pentachl orobenzene as contaminants.  Hexachlorobenzene and
pentachlorobenzene contaminate clopyrdid during its manufacture. Hexachlorobenzene is a compound
that has shown carcinogenic activity in three mammalian pecies and has been classified as a potentid
human carcinogen by the United States (U.S.) Environmenta Protection Agency (EPA) (SERA 1999,
Cox 1998a). Nominal or average concentrations of hexachlorobenzene are less than 2.5 mg/L.
Nominal or average concentrations of pentachlorobenzene are less than 0.3 mg/L (Lade 1998).

Clopyrdid isregistered by the EPA as a generd use pesticide (GUP) inthe U.S. and is used to control
many types of broadleaf weeds. The registered use rate is 0.0625 to 4.0 |bs. of acid equivaent
(ae)lacre (USFS 19954).

Clopyrdid may be persstent in soils under anaerobic (no oxygen) conditions and in soilswith alow
microorganism content. The haf-life in soil can range from 15 to 287 days (USFS 19953). Sail
microorganisms break down clopyradid. The only degradation product that has been identified is
carbon dioxide. Clopyraid is highly soluble in water, does not adsorb to soil particles, and is not
reedily decomposed in some soils, and may leach into ground water. Ground water may be
contaminated if clopyralid is gpplied to areas where soils are very permegble and the water teble is
shdlow (USFS 1995a). Thereisapotentid for clopyraid to contaminate ground water if it is applied
to soils containing sinkholes or saverdy fractured surfaces. Clopyrdid is of low toxicity to fish and
aguatic invertebrate animas.

Clopyrdid does not bind tightly to soil and thus would seem to have a high potentia for leaching. While
there islittle doubt that clopyralid will leach under conditions that favor leaching - i.e,, sandy soil, a
Sparse microbid population, and high rainfdl - the potentia for leaching or runoff is functionally reduced
by the rdatively rapid degradation of clopyradidin soil (SERA 1999). A number of fidd lysmeter
gudies and one long-term field study indicate that leaching and subsequent contamination of ground
water isnot likely to be subgtantial. This conclusion is dso congstent with a short-term monitoring
study of clopyraid in surface water after agrid gpplication.

The most rlevant monitoring data for this exposure scenario is the study by Leitch and Fagg (1985) in
which clopyraid (LONTREL L) was aeridly applied a arate of about 2.5 |b ai./acre over 56 hectares
- i.e,, about 140 acres [56 ha x 2.471 acres/ha= 138.376 acres| Asdetailed in worksheet BO7, this
gpplication rate is equivalent to an application rate of about 1.90 Ib ae/acre.
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Clopyraid was monitored in stream water during application and subsequently for 72 hours after
gpplication at aste 0.5 kilometers downstream from the gpplication Site (see Leitch and Fagg 1985,
Figure 2, p. 203). Thelimit of detection in this study was 0.001 mg/L. During and immediately after
gpplication, only trace levels of clopyraid were detected in the stream water, suggesting that direct
Soray of the stream was negligible. The highest levels of clopyraid occurred during or shortly after
gorm events - i.e, rainfdl at hourly rates of about 1 to 20 mm/hour. The maximum level in the stream
water was 0.017 mg/L. This occurred shortly after the initid rainfal event during which the highest
ranfal rate was about 4 mm/hour. Heavy rainfals during the following 24 hours resulted in much lower
levels of clopyrdid in the water. Generdly, the monitored concentrations of clopyraid were near the
limit of detection of 0.001 mg/L. While Leitch and Fagg (1985) do not provide a tabular summary of
the data, visua ingpection of Figure 2 (p. 203) in the publication suggests that 0.004 mg/L, the
geometric mean of the range from 0.001 mg/L to 0.017 mg/L [(0.017 x 0.001)os], is areasonable
estimate of a centrd vaue for the concentration of clopyrdid in stream water.

For this risk assessment, the monitoring data from Leitch and Fagg (1985) are used to estimate

the concentrations in ambient water that could be associated with the application of clopyrdid.

As detailed in worksheet BO7, the centrd estimate is 0.0021 mg/L per Ib ae. clopyrdid thet is
gpplied per acre - i.e,, unitsof (mg/L) + (Ib ae/acre). Therangefor this etimate is from 0.00053 to
0.0089 (mg/L) + (Ib ae/acre).

This gpproach is clearly extremdy conservative. The study by Letch and Fagg (1985) involved

the application of about 266 Ibsae.. Thisisabout the total amount of clopyrdid used by the

Forest Service during dl of 1997 when clopyraid was applied as the sole herbicide - i.e,

303.43 Ibsfrom Table 2-2. In addition, the monitoring data are from only ardatively brief period after
goplication but are used to estimate longer term exposures for humans. For the characterization of
potentia human hedth effects (section 3.4), nonetheless, this extremely conservative approach makes
no difference because the exposure levels are far below those of toxicologica concern.

Clopyrdid dso hasalow leve of toxic risk to aguatic species based on field sudies. At gpplication
rates of 1 Ib. per acre, the observed contamination in water was about 50 times lower than the lowest
L Csx, (concentration where 50% of test organisms are killed) for aguatic animals (.0021 mg active
ingredient per liter, or ai./L). For fish, only 96-hour toxicity bioassays are available with the lowest
reported LCs, for clopyrdid being 103 mg ai./L. Macro-invertebrates may be less senstive with LCy,
sof 232 mg ai./L (SERA 1999). The effects of clopyrdid seem to be the greatest on agquatic plants.
The lowest reported effective concentration expected to cause abiologica effect on 50% of a group of
test animds (EC) for growth inhibition of green dgaeis 6.9 mg/L (SERA 1999). The ECs, for
growth inhibition in duckweed was measured at 89 mg/L (DOW AgroSciences 1998). At lower
concentrations growth of other aquatic macrophytesis stimulated (Forsyth et a. 1997). Clopyrdid
does not build up (bioaccumulate) in fish tissues. The acute toxic leve for dgphniais an LCy, of

232 mg/L.
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The chemicd formulation of Trandine® includes isopropyl dcohol which is cited on EPA inert
ingredient ligt three (Inerts of unknown toxicity for which there is little concern about toxicity) (USFS
19953). Excessive exposure to isopropyl alcohol may cause eye, nose and throat irritation and at
prolonged (hours) and high exposures may cause alack of coordination, confusion, low blood
pressure, low body temperature, circulatory collapse, respiratory arrest and even death. The
manufacturer has not reveded the identity of the surfactants used in the formulated products (USFS
19953).

Weedar® 64 (2,4-D) - Acetic acid, (2,4-dichlorophenoxy)-, dimethylamine sdt, is aregistered
product of Nufarm, Inc. Weedar® 64 is registered by the EPA asa GUP in the U.S. and is used to
control many types of broadleaf weeds. Weedar® istoxic to most broad leaf crops, especialy cotton,
tomatoes, beets, and fruit trees. The registered userate is 0.475 to 3.8 pounds a.i./acre, and the
method of application may be aerid and ground spraying, lawn spreaders, cut surface trestments, foliar
spray, basd bark spray, or injection (Extoxnet 1996a).

2,4-D isamember of the chlorinated phenoxy family and interferes with normal plant growth processes
by stimulating nucleic acid protein synthesis, and by affecting enzyme activity, respiration, and cdl
divison. Uptake of the compound occurs through leaves, ssems, and roots (Extoxnet 19964).

There are many forms or derivatives of 2,4-D. Herbicides containing 2,4-D use the amine sdt or ester
forms of the compound. The amine and ester forms may differ in hedth-related activity and
environmentd fate and effects from the parent 2,4-D acid. Unless otherwise noted below, "2,4-D"
refers collectively to the acid, amine sdt, and ester forms.

Commercidly produced 2,4-D contains one or more inert ingredients. The percentage and type
depends upon the company creating the product, and whether the compound is an amine sdt, ester, or
the rarely used pure parent acid form. For example, HiDepr (liquid)® contains dimethylamine st of
2,4-D (33.2%) and diethanol-amine sdt of 2,4-D (16.3%), with ethylene glycol (10%) and other inerts
(40.3%).

Depending upon the formulation used, the aquatic ecotoxicity rating can range from Very Highly Toxic
to Practically Nontoxic to aquatic organisms (USFS 1995b). For cutthroat trout (Salmo clarki),

LCs, values range between 1.0 and 100 mg/L. The Handbook of Acute Toxicity of Chemicasto Fish
and Aquatic Vertebrates (1980) reports a L Cx, of 64 mg/L for 96 hours for cutthroat trout

(95% confidence limit 57-72 mg/L) using 2,4-D acid, granular 100%/ wt 0.3 gramsand pH at 7.2-7.5.
Channd cetfish (Ictalurus punctatus) had less than 10% mortality when exposed to 10 mg/L for 48
hours. Green sunfish (Lepomis cyanellus), when exposed to 110 mg/L for 41 hours, showed no effect
on swimming response. Limited studies indicate a hdf-life of less than two days in fish and oysters
(Extoxnet 19963).

2,4-D amine At forms are generaly non-toxic to fish. However, sudies have also shown that toxicities
of two amine sdts to fathead minnows (Pimephal es promelas) did not change after
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aging test solutions 21 days. Also, fry and fingerlings are consderably more sengtive than eggs to
two amine sdtsof 24-D. In fathead minnows, tests with the dimethyl amine of 2,4-D yielded 96-hour
LCy, vaues ranging from 320-6300 mg/L for fingerlings and swim-up fry, compared with over 1,400
mg/L for the egg sage. In rainbow trout, tests with dodecyl/tetradodecyl amine againgt severd life
dagesyidded LCs, vaues (mg/L) of 3.2 for fingerlings, 1.4 for swvim-up fry, 7.7 for yolk-sac fry, and
47 for eggs (USFWS 1980). Research has shown bioconcentration in fish tissue. (Cox 1999b, NIH
20023, Walters 1999).

The 2,4-D compound that is most toxic to fish, particularly juvenile sdmonids, is the butoxyethanol
eder formulation. Acute LCs, vaues for this particular formulation have been found for chinook sdmon
fry and amalts of < 0.4 mg/L; juvenile chum samon (Oncor hynchus keta), < 0.8 mg/L; and juvenile
pink sdlmon (Oncorhynchus gorbuscha), <1.0 mg/L. Sublethd effects on the growth of juvenile
chinook sdmon (Oncor hynchus tshawytscha) have been investigated. Growth was reduced by using
0.6 mg/L of the butoxyethanol ester formulation. Using the same formulation, physiologica stress
responses in sockeye salmon occurred at 0.3 mg/L. 2,4-D acid in its pure form at 100 mg/L caused
dight mortdity in fingerling bream and largemouth bass (NIH 2002a). The 96-hour LCs, is reported
for the granular form of 2,4-D, acid, for lake trout (Salvelinus namaycush) as being 45 mg/L (95%
confidence limit 35-56 mg/L), 100%/ wt 0.3 g, pH 7.2-7.5. (USFWS 1980). The 48-hour LCs, for
rainbow trout is reported at 1.1 mg/L.

Sublethd effects for the amine sdt form include the reduction in the ability of rainbow trout to capture
food a 5 mg/L (Cox 1999b). Sublethd effects studies showed that on the growth of juvenile chinook
salmon was reduced with a concentration of 0.6 mg/L of the butoxyethanol ester formulation. Using the
same formulation, physiological stress responses in sockeye samon (Oncor hynchus nerka) occurred
at 0.3 mg/L (NIH 2002a8). One experimentd modd studied acute lesionsin the area of the kidney that
produces red blood cellsin tench (Tinca tinca) caused by continuous exposure to 2,4-D acid
dissolved in water at 400 mg/L. Fifty fish were used; 15 for cdculating the LCy, and 35 were
euthanized in five treetment and two control groups. Tissue samples revealed marked dteration of red
blood cdls, characterized by progressive swelling and tissue degth, and activation of white blood cdlls.
The LCy, a 96 hours demonstrated the importance of the species and chemica form used asfactorsin
caculating a product's toxicity (Gomez et. a.1998).

A reationship exists between toxicity and pH leve in awaterbody. In one study, the percent of fathead
minnows surviving a particular concentration of 2,4-D increased asthe pH increased in the water. At a
concentration of 7.43 mg/L, 60% of the fish survived in 192 hours at pH 7.6, whereas 100% survived
at pH 9.8. At the former concentration, norma schooling behavior was completdly disrupted and
equilibrium lost after 24 hour exposure. At the latter concentration, neither effect was noted, with pH
measured at 8.68 and 9.08. A relationship between pH and the degradation of 2,4-D is present in soil
medium, aswell (NIH 2002a).
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It should be noted that degradation of 2,4-D with varying pH levels varies between forms of

2,4-D. Research has shown the dodecyl/tetradodecyl amine form to be nearly four times more toxic to
fathead minnows a certain aguatic pH levels (8.5), while the acid form, a butyl ester form, and a
dimethyl ester form were about haf astoxic to fish at this same pH level (USFWS 1980).

The fate of 2,4-D may dso be affected by severa processes including runoff, adsorption, chemica and
microbia degradation, photodecomposition, and leaching. In generd, 2,4-D has a moderate
persstence in soil with afield disspation half-life of 59.3 days, aerobic haf-life of 66 days, and a
hydrolyss haf-life of 39 days. For some chemicals, such as 2,4-D, the influence of soil pH ismanly
responsible for transformation from anionic® to nonionic’ forms with decreasing pH. Thiscan, in turn,
affect adsorption. At pH levelsbeow 6.0, 2,4-D isin nonionic form. Increasing the pH above 6.0
turns 2,4-D anionic. In dightly acidic soils, 2,4-D will be adsorbed a apH leve of lessthan 6.0 but
will not be readily adsorbed a apH level of 7.0 if in the anionic form, because the negative charges of
the soil and of the chemicd repd each other (Welp and Brommer1999; Walters 1999).

Overdl, the persistence of 2,4-D depends upon formulation, pH, soil moisture, soil type, temperature,
microbes, and the status of pre-exposure to 2,4-D or its sdts or esters (which ater concentrations of
2,4-D applicationsin the soil). Oncein soil, 2,4-D esters and sdts are first converted to the parent acid
prior to degradation (Walters 1999).

The rate of microbia degradation is dependent upon the water potentid, depth, and temperature of the
soil. Han and New (1994) found that sandy loam soil containing 2,4-D degrading single-cdlled
filamentous bacteria (actinomycetes) and fungi had the lowest degradation rates a alow water
potential, and an increase in water potentia resulted in increased rates of breakdown. Dry soil
conditionsinhibit 2,4-D minerdization by restricting mohility, reducing the degrading activity of
organisms, and suppressing the 2,4-D degrading microorganism populations. The rate of microbid
degradation decreases with increased soil depths and lower temperatures (Walters 1999).

In coarse-grained sandy soils where both biodegradation and adsorption will be low, or with very basic
soils, leaching to groundwater may occur (NIH 20028). Because of the different formulations, 2,4-D
ranges from being mohile to highly mohile in sand, silt, loam, clay loam, and sandy loam. Grover
(1977) found that higher volumes of water were required to leach 2,4-D from soils with a high organic
content. Leaching was correlated with the pH of soils, with 2,4-D leaching more readily in soilswith a
pH of 7.5 and higher reflecting higher adsorption to organic matter in more acidic soils.

6Negatively charged ion

7No charge on theion
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Despite its potentia mohility, 2,4-D generdly perssts within the top few inches of the soil. Walters
(1999) applied 2,4-D at the rate of 4.49 kg/hain the ester form to nursery plots with varying crop
covers. The 2,4-D remained in the top 20 cm of the soil.

Timing and intendty of rainfdl are important factorsin determining the movement and extent of 2,4-D
leaching in soil. 1t was found that 2,4-D is susceptible to runoff if rain events occur shortly after
gpplication, with runoff concentrations decreasing over time (Walters 1999). Also, the amount of litter
and debris on the soil surface will provideinfiltration, as 2,4-D adsorbs to the surfaces of alitter and
humus layer.

Norris (1981) gtates that entry into waterbodies vialeaching is not a sgnificant transport method for
sgnificant quantities of 2,4-D, since most of it is adsorbed onto organic materiad and later readily
degraded by microbid organisms. Despite assurances such asthese, 2,4-D has been detected in
groundwater suppliesin a least five U.S. states and Canada, and very low concentrations have been
detected in surface waters throughout the United States (Extoxnet 19964).

Perdagtence of 2,4-D in water is dependent upon the formulation, volatilization, level of nutrients
present, pH level, temperature, oxygen content, and previous contamination with 2,4-D or other
phenoxyacetic acids. Microbid degradation is apossible route for the breakdown of 2,4-D, but it is
very dependent on the characterigtics of the water. In the lab, studies have shown that in warm, nutrient
rich water previoudy treated with 2,4-D microbia degradation can be amgor factor for dissipation.
However, natura surface waters are generaly cool with nutrient concentrations less than those needed
to maintain 2,4-D degrading microorganism populations. These conditions would not promote the
growth of microorganisms needed to achieve microbia degradation (Walters 1999). Microbid activity
will play aimportant role in waters with bottom mud sediments and dudge. Degradation increases with
sediment load (Extoxnet 1996a, NIH 20024).

2,4-D should not be applied directly to water or wetlands, such as swamps, bogs, marshes, and
potholes, and the issue of contamination by drift into such areas should be addressed (Extoxnet 19964).

2,4-D can combine with other pesticides and have a synergidtic effect, resulting in increased toxicity.
Combining 2,4-D with picloram damages the cdlls of catfish (Ictalurus spp) gills, dthough neither
individua pesticide has been found to cause this damage. Application of the insecticide carbaryl in the
same area as 2,4-D ester can result in rainbow trout mortality, as carbaryl increases uptake of 2,4-D
(Cox 1999b).

Tordon® 22k (picloram) - 4-Amino-3,5,6-trichloropicolinic acid, potassum sdlt, is registered to
Dow AgroSciences and the EPA ligsit as a"Restricted Use" pesticide. Sale and use of these
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pesticides are limited to licensed pesticide gpplicators or their employees, only for uses covered by
certification. Picloram was placed in this category due to its mohbility in water, combined with the
extreme sengitivity of many important crop plants (Extoxnet 1996b).

Picloram isregistered for control of woody plants and awide range of broad-leaved weeds. Most
grasses are resstant to picloram, so it can be used in range management programs to control
bitterweed, knapweed, leafy spurge, locoweed, larkspur, mesquite, prickly pear, and snakeweed on
rangeland in the western states. Picloram is formulated either as an acid (technical product), a
potassum sdt, atriisopropanolamine (TIPA) sdlt, or an isooctyl ester, and is available as ether soluble
concentrates, pelets, or granular formulations (Extoxnet 1996b). The registered use rate depends upon
the plant(s) and formulation:

1. Picloram, TIPA salt: 0.27 to 2.16 pounds a.e per acre (Ib ae/A).
2. Picloram, isooctyl ester: used for basd bark treatment only.
3. Picloram, potassum sdt: 1.0to 85Ibae/A.

Picloram isa pyridine carboxylic acid herbicide. Other herbicides in this class include clopyrdid,
quinclorac and thiazopyrs. It is asorbed by the plant roots, leaves, and bark. It moves both up and
down within the plant, and accumulates in new growth, interfering with the plant's ability to make
proteins and nucleic acids (Extoxnet 1996b).

Both Grazon® PC and Tordon® K contain essentialy the same amount of picloram (potassum salt) at
24.4%. “Inert ingredients’, include water and disperang agents, including surfactants, a 75.6%
(Extoxnet 1996b). Additionally, picloram contains hexachlorobenzene a compound that has shown
carcinogenic activity in three mammaian species and has been classfied as a potentid human
carcinogen by the U.S. EPA (SERA 1999a; Cox 1998a). Hexachlorobenzene contaminates picloram
during its manufacture; as part of picloranm’s reregistration, concentrations of hexachlorobenzene were
certified by its manufacturer to be no more than 100 mg/L.

The parent acid is characterized as moderately toxic to freshwater fish, with aLCs, of 5.5 mg/L and
dightly toxic to freshwater invertebrates (LCs, of 34.4 mg/L). The parent material has been tested on
rainbow trout in various life stages, yielding a 96-hour LC, of 8.0 mg/L for the yolk sac stage,

8.0 mg/L for the swim-up stage, and 11.0 mg/L for the fingerling stage (Extoxnet 1996b; USGS 2001).
Field runoff studies conducted with cutthroat trout conclude that concentrations as low as 290 pg/l and
610 pg/l of the parent acid will affect survival & growth of cutthroat trout. Examining the toxicity of the
individud picloram formulations, the EPA characterizes picloram TIPA st as dightly toxic to
freshwater fish, withaLCg, of 25 mg/L. A test with coho sdmon yielded aL Cy, of 20 mg/L (EPA
1995). The reported 96-hour L Cs, for the isooctyl ester in rainbow trout is4 mg/L, and in channdl
cafishis 1.4 mg/L, giving it a“moderate toxicity” rating. Other LCy, vauesin agudtic invertebrates
ranged from 10 to 68 mg/L (Extonet website). The picloram potassum sdlt is characterized by the
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EPA as“dightly toxic” to freshwater fish, with aLCsg, of 13 mg/L and “dightly toxic” to freshweter
invertebrates (LCy, of 68.3 mg/L). Fish early-life stage and Life-Cycle Aquatic Invertebrate Studies
provided Lowest Observed Effect Concentrations (LOECS) of 0.88 mg/L and 18.1 mg/L, respectively
(EPA 1995). In datic tests of the toxicity of picloram acid to cutthroat and lake trout, the 96 hr LCgy's
ranged from 25 to 86 mg/L for picloram (Woodward 1976).

Inasmulated fidd study, Mayes (1984) found that concentrations greater than 13 mg/L following
ranfal increased fry mortality in cutthroat trout and concentrations greater than 0.61 mg/L decreased
growth. In astudy with bull trout, no adverse affect was noted from less than 0.29 mg/L (Woodward
1979).

Thetoxicity of technica picloram, picloram potassum sdt, and picloram TIPA sdt to aquatic
organisms was evauated in datic acute toxicity tets. Species tested were the fathead minnow,
rainbow trout, bluegill, and the daphnia (Daphnia magna). Rainbow trout was the most senstive
species tested with LCy, 96 hour median lethal concentrations of 19.3, 48, and 51 mg/L for the
three picloram forms, respectively (dl “dightly toxic” ratings). These LCy, values are 36-fold greater
than picloram concentrations detected in freshwater following gpplication to experimental watersheds
(NIH 2002Db).

Woodward (1976) found that the rate of yolk sac absorption and growth of lake trout fry was reduced
in flow-through tests at concentrations as low as 0.35 mg/L of picloram. Hisresearch adso indicated
that chronic toxicity on early life stages of lake trout is more sgnificant than might be anticipated on the
bass of only acute tests with fingerlings (Woodward 1976).

Picloram is not expected to accumulate gppreciably in aguatic organisms, the measured
bioconcentration factor in bluegill sunfish was less than 0.54 (Extoxnet 1996b).

It should be noted that dthough most grasses are resstant, picloram is highly toxic to many non-target
plants, and there is potentia for damaging riparian habitat by spraying too closeto ariparian buffer.
Picloram is persgtent in the environment, and may exig at levelstoxic to plants for more than ayear
after gpplication a normdl rates.

One study examined persstence, rainfal induced migration, potential contamination of surface and
groundwater, and losses by photodegradation by monitoring trestment sites for 445 days. Picloram
was applied to control spotted knapweed on two sites in the Northern Rockies to represent best case
and wordt case conditions for on Site retention of picloram. A valley bottom was treated with

0.28 kg/hain the spring of 1985 and sampled over 445 days. In the spring of 1986, picloram was
gpplied to both sdes of aminima congtruction logging road extending 4 km adong astream draining a
granitic upper mountain watershed. Of the 17.1 sq km watershed, 0.15% was sprayed. Vegetation,
soils, surface water, and groundwater near the road were sampled during the 90 days following
goplication. After 90 days, 78% of the picloram remained in the mountain watershed. It was not
detected in the surface water or the groundwater during
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the 90 days after application. At the valey bottom site, 36, 13, and 10.5% of the picloram persisted
after 90, 365, and 445 days. It was concluded that loss by photodegradation was an important factor
at both sites during the first seven days (NIH 2002D).

Environmenta fate data indicate that picloram is mobile and persstent in laboratory and field

sudies (EPA 1995). Picloram is classfied as moderady to highly persstent in the soil environment,
with field haf-lives generdly from 20 to 300 days. However, some experiments show persstence
exceeding five years. The estimated averageis 90 days. Photodegradation is significant only on the soil
surface and volatilization isinggnificant. Degradation by microorganismsis mainly aerobic, and
dependent upon application rates. Increasing soil organic matter increases the sorption of picloram and
increases the soil residence time. Picloram adsorbs to clay and organic matter and is highly solublein
water. Picloram is poorly bound to soilslacking clay or organic matter, and can be leached out of the
s0il. These properties, combined with its persstence, mean it may pose arisk of groundwater
contamination. Picloram has been detected in the groundwater of 11 states at concentrations ranging
from 0.01 ug/l to 49 ug/l (Extoxnet 1996b).

Picloram is water soluble and can be carried by surface run-off. If released in water, it will not
appreciably adsorb to sediments, evaporate, or readily hydrolyze. It is subject to photolysis?, if itis
near the water’ s surface, with reported half-lives ranging from 2.3 to 41.3 days. In laboratory studies,
sunlight reedily broke down picloram in water, with a hdf-life of 2.6 days. Inthefidd, herbicide levels
in farm ponds were 1 mg/L following spraying and decreased to 0.01 mg/L within 100 days, primarily
due to dilution and sunlight (Extoxnet 1996b, NIH 2002b).

Picloram may used adone or mixed into formulations with 2,4-D and applied on degp-rooted perennids
on non-cropland, or as pellets or in combination with 2,4-D or 2,4,5-T for brush control. In one study,
coho salmon smolts exposed to Tordon 101 (Picloram and 2,4-D) at 0.6 - 1.8 mg/L for 96 hours
prevented successful migration upon their release (Wedemeyer 1980).

Rodeo® (glyphosate) - 1sopropylamine salt of N-(phosphonomethyl)glycine, isopropylamine sat of
glyphosate, isregistered to Monsanto Company by the EPA asa GUP. There are severa formulations
of glyphosate, but the Payette National Forest (PNF) will only use the commercia formulation of
glyphosate known as Rodeo®. Glyphosate is a broad-spectrum, non-selective systemic herbicide used
to control grasses, herbaceous plants including deep rooted perennia weeds, brush, some broadleaf
trees and shrubs, and some conifers. The registered use rate is 0.3 to 4.0 pounds of a.i/acre and may
be applied by aerid spraying; spraying from atruck, backpack or hand-held sprayer; wipe application;
frill treetment; or cut sump treatment. 1t is absorbed by leaves, moves rapidly through the plant, acting
to prevent production of an essentid amino acid that inhibits plant growth. 1n some plants, glyphosate is
metabolized or broken down while other plants do not bresak it down (Extoxnet 1996¢).

8cher'nical decomposition by the action of radiant energy
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Glyphosate itsdf isan acid, but it is commonly used in sdt form (isopropylamine sdt). It may dso be
availablein acidic or trimethylsulfonium sdt forms. 1t is generdly distributed as water-soluble
concentrates and powders (Extoxnet 1996¢). Most commercialy produced glyphosate, such as
Accord® and Rodeo®, contain glyphosate (41.5%) and water (58.5%) , although some brands, such
as Roundup,® include a surfactant (polyethoxylated tallowamine surfactant, 15%) (Extoxnet 1996c).
The PNF will only use the commercid formula of glyphosate known as Rodeo®.

Glyphosate acid and its sdts are classified as “ moderately toxic” compounds by the EPA. Technical
glyphosate acid (parent compound) is “practically nontoxic” to fish and may be “dightly toxic’ to
aquatic invertebrates. The 96-hour LCg, is86-140 mg/L in rainbow trout and 120 mg/L in bluegill
aunfish. LCy, vaues for chinook salmon and rainbow trout range from 10 mg/L to 220 mg/L within a
pH range of 6.3-8.2 (lower LCsy's a higher pH). However, thereisalot of variability in the results of
toxicity analyss. The results of arainbow trout yolk-sac 96-hour LCs, static bioassay ranged from
3.4-5.3 mg/L (USGS 2002). In SERA (1996) areference concentration of 1 mg/L is recommended
for assessing the potentid for toxic effectsin fish. The 48-hour LCy, for glyphosate in daphnia (water
flea), an important food source for freshwater fish, is 780 mg/L.

Thereisavery low potentid for the compound to build up in the tissues of aguatic invertebrates or
other aguatic organisms (Extoxnet 1996¢). In one study of bioaccumulation and persistence,
glyphosate was gpplied to two hardwood communities in Oregon coastal forest and none of the
10 coho samon fingerlings andyzed had detectable levels of the herbicide or its metabolite
aminomethylphosphonic acid, dthough levels were detectable in stream water for three daysand in
sediment throughout the 55-day monitoring period (NIH 2002c).

Looking a the different formulations, the Accord® and Rodeo® formulations are practicaly nontoxic
to freshwater fish (LCs, = >1,000 mg/L) and aguetic invertebrate animas (L Cg, = 930 mg/L for
Daphnia). The Roundup® formulation, which contains the surfactant, is moderately to dightly toxic to
freshwater fish (LC5, = 526 mg/L) and aguetic invertebrate animas (L Cg, = 4-37 mg/L for Daphnia).
Glyphosate and its formulations have not been tested for chronic effects in aguatic animals (Extoxnet
1996¢). The EPA conducted surfactant testing for both cold-water and warm-water fish for glyphosate
(EPA 1993). The application rate used was lower than for technica glyphosate. A formulation of
41.2% isopropylamine sdt and 15.3 “AA” surfactant provided arainbow trout LCs, of 120 mg/L,
which EPA conddersto be “practicaly nontoxic.” Bluegill sunfish experienced amilar results, with a
LCy, of greeter than 180 mg/L. Bluegill and rainbow trout were found to be smilar in sengtivity to the
glyphosate formulation containing the “W” surfactant, with LCsg, vaues of 150 and >100 mg/L,
respectively. Neither rainbow trout (L Csg, of 240 mg/L) nor bluebill (LCs, of 830 mg/L) were very
sengtive to the x-77 (.5) surfactant and glyphosate (7.03%) (EPA 1993).

The surfactant MONO818 was tested separately, producing an LCs, of 13 mg/L for channe catfish,
indicating that it is dightly toxic for catfish, who gppear to be the most tolerant to this
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surfactant. Rainbow trout are the most sendtive, with aLCsg, of 0.65 mg/L, dassfying this as highly
toxic. Based upon the available data, products containing MON0818 must include the statement:
“This pesticide istoxic to fish.” (EPA 1993).

In the aquatic environment with freshwater fish, toxicity appears to increase with increasing temperature
and pH. Asreported in the Handbook of Acute Toxicity of Chemicalsto Fish and Aquatic
Invertebrates (USFWS 1980), glyphosate was twice as toxic to rainbow trout at 17°C than at 7°C.
With bluegills, toxicity was twice astoxic at 27°C compared to 17°C. Toxicity was aso two to four
times greater to bluegills and rainbow trout at a pH leve of 7.5t0 9.5than a pH 6.5 (pH of 7.0is
considered “neutra water”).

Glyphosate is classfied as moderately persstent in soil, with an estimated average haf-life of

47 days. Fed haf-livesrange from 1 to 74 days. It is strongly adsorbed to most soil types, including
types with low organic and clay content. Therefore, even though it is dso highly soluble in water, it has
alow potentid for runoff (except as adsorbed to colloida matter) and leaching. One study estimated
that two percent of the applied chemica was logt to runoff.

Microbes appear to be the primary pathway for degradation of phyphsate (biodegradation), while
voldtilization or photodegradation (photolysis) losses are negligible (Extoxnet 1996¢). Under

laboratory conditions, glyphosate has been rapidly and completely biodegraded by soil microorganisms
under both aerobic and anaerobic conditions. In one study, after 28 days under aerobic conditions,
45% to 55% of the glyphosate was minerdized using Ray st loam soil, Lintonia sandy loam soil, and
Drummer sty clay loam soil. Norfolk sandy loam mineraized glyphosate at a much dower, but ill
sgnificant, rate. Data indicate half-life values of 1.85 and 2.06 days in Kickapoo sandy |loam and Dupo
glt loam, respectively (EPA 1993).

Although glyphosate has alow propensity for leaching, it can enter water bodies by other means, such
as overspray, drift, and erosion of contaminated soil. Once in water, glyphosate is strongly adsorbed to
any suspended organic or minerd matter and is then broken down primarily by microbes. Sediment
adsorption and/or biodegradation represents the magjor dissipation process in aquatic systems.
Hdf-livesin pond water range from 12 daysto 10 weeks (Extoxnet 1996c).

Evidence from studies suggest that glyphosate levelsfirgt rise and then fdl to avery low, or even
undetectable leve, in aguetic systems.  After glyphosate was sprayed over two streamsin rainy British
Columbia, levelsin the sreamsrose dramaticaly after the first rain event, 27 hour post-gpplication, and
fdl to undetectable levels 96 hours post-gpplication. The highest glyphosate resdues were found in
sediments, indicating strong adsorption characteristics of this herbicide. Residues perssted for the
entire 171-day monitoring period. 1t was found that suspended sediment is not a mgor mechanism for
glyphosate transport in rivers (NI1H 2002c).
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Questions have been raised about the role photodegradation plays once glyphosate isin a waterbody,
particularly when laboratory versus field conditions areinvolved. The EPA states in the Regidiration
Eligibility Document (1993) that glyphosate is stable to photodegradation in pH 5, 7, and 9 buffered
solutions under naturd sunlight.

Escort® (Metsulfuron methyl) - methyl 2-[[[[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)
-amino]carbonyl] -amino]-sulfonyl] benzoate, commonly known as Escort. Escort contains metsulfuron
methyl (60%) and inert ingredients (40%). The registered use rate is 0.33 - 4.0 ounces of active
ingredient per acre for non-cropland uses. Metsulfuron methyl is absorbed through the roots and
foliage and moves rgpidly through the plants. It inhibits cell divison in the roots and shoots, which stops
growth.

Metsulfuron methyl is generdly activein the soil. It isusudly absorbed from the soil by plants The
adsorption of metsulfuron methyl to soil varies with the amount of organic matter present in the soil, and
with soil texture and pH. Adsorption to clay islow. Metsulfuron methyl remains unchanged in the soil
for varying lengths of time, depending on soil texture, pH and organic matter content. The half-life of
metsulfuron methyl can range from 120 to 180 days (in Sit loam soil). Soil microorganisms bresk down
metsulfuron methyl to lower molecular weight compounds under anaerobic (no oxygen) condition.
Metsulfuron methyl in the soil is broken down to nontoxic and nonherbicidal products by sl
microorganisms and chemica hydrolyss. Metsulfuron methyl dissolves eesily in water. Metsulfuron
methyl has the potentid to contaminate ground water at very low concentrations. Metsulfuron methyl
leaches through sit loam and sand soils. Because metsulfuron methyl is soluble in water, thereisa
potentia for surface waters to be contaminated if metsulfuron methyl is applied directly to bodies of
water or wetlands. Tests show theat the half-life for metsulfuron methyl in water, when exposed to
atificid sunlight, ranges from one to eight days.

There are mgjor areas of uncertainty and variability in assessng potentia levels of exposurein soil. In
generd, metsulfuron methyl absorption to avariety of different soil typeswill increase as the pH
decreases (i.e, the soil becomes more acidic). The persstence of metsulfuron methyl in soil is highly
variable, and reported soil half-times range from afew days to several months, depending on factors
like temperature, rainfdl, pH, organic matter, and soil depth.

In order to encompass awide range of field conditions, Groundwater Loading Effects of Agricultura
Management Systems simulations were conducted for clay and sand at annud rainfal rates ranging from
5 to 250 inches and the typica application rate of 0.02lbs a.i./acre. In sand or clay under arid
conditions (i.e., annud rainfal of about 10 inches or less) there is no percolation or runoff and the rate
of decrease of metsulfuron methyl concentrations in soil is attributable solely to degradation rather than
dispersgon. At higher rainfdl rates, plausible concentrations in soil range as high as 0.007 mg/L, and
under avariety of conditions, concentrations of 0.0005 mg/L and grester may be anticipated in the root
zone for gppreciable periods of time. Metsufuron methyl exposure to aguatic species is affected by the
same factors that influence terrestrid plants, except the directions of the impact are reversed. In other
words,
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invery arid environments (i.e., where the greatest persastence in soil is expected) substantial
contamination of water isunlikely. In areas with increasing levels of rainfdl, toxicologicaly sgnificant
exposures to aguatic plants are more likely to occur.

These estimates of persstencein soil and transport to water should be consdered only as crude
gpproximations of plausible levels of exposure. A subgtantia impact on these assessments could result
from avariety of Ste-gpecific factors, particularly, gpplication rate, microbid activity, soil binding of
metsulfuron methyl, depth of water table, proximity to open water, and rates of flow in and volumes of
groundwater, streams, ponds, or lakes, and specific patterns of rainfal. These sSte-gpecific
consderations could lead to substantia variations from the modeled va ues upward or downward.

Andysisusing letha assays indicates that metsulfuron methyl tends to be much more toxic to

aguatic plants than to aguatic animas. Mortdity in adult fish is not likdly to be observed at
concentrations less than or equal to 1000mg/L. For longer-term effects (e.g., hatching, larva surviva,
or larva growth over 90-day exposure period) mortality is observed a much lower levels with aNo
Observable Effect Concentration (NOEC) of 4.7 mg/L for a corresponding effect level a 8 mg/L. In
the USDA risk assessment for metsulfuron methyl the following clinica observations from one study of
the lethal and subletha effects of metsulfuron methyl on rainbow trout are noted: at 24 hours, three fish
exposed to 150 mg/L exhibited erratic swvimming, rapid breathing and were lying on the bottom of the
test container; two out of three fish recovered by 48 hours; the third fish remained affected throughout
the entire study.

An acute LCs, vaue of 720 mg/L for immobility and NOEC of 150 mg/L for reproduction was
observed for aguatic invertebrates. Aquatic plants are far more sengtive than aguatic animasto the
effects of metsulfuron methyl, dthough there gppear to be subgstantid differences in sengtivity among
gpecies of macrophytes and unicdlular dgae. For macrophytes, the most sengitive species appears to
be Lemna gibba with areported ECs, vaue of 0.00036 mg/L and a NOEC vaue of approximately
0.00016 mg/L.. There appears to be substantia variation in the toxicity of metsulfuron methyl to agd
species with reported EC, vaues ranging from about 0.01 to about 1 mg/L.

Thereis no published information regarding the impurities in technica grade metsulfuron methyl or any
of its commercid formulations. Information on dl of the impuritiesin technica grade metsulfuron methyl
was disclosed to the U.S. EPA (Brennan 1995), and the information was obtained and reviewed as
part of the risk assessment. Because thisinformation is classified as confidentia business informetion,
details about the impurities cannot be disclosed. Nonetheless, dl of the toxicology studies on
metsulfuron methyl involve technica metsulfuron methyl, which is presumed to be the same as or
comparable to the active ingredient in the formulation used by the Forest Service. Thus, if toxic
impurities are present in technical metsulfuron methyl, they are likely to be encompassed by the
avalable toxicity sudies using technica grade metsulfuron methyl.
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Escort, the commercia formulation of metsulfuron methyl used by the Forest Service, contains materids
other than metsulfron methyl that are included as adjuvants to improve ether efficacy or ease of
handling and storage. The identity of these materiasis confidentid. The additives were disclosed to
the U.S. EPA (DuPont) 1985b,c) and were reviewed in the preparation of this risk assessment. All that
can be disclosed explicitly isthat none of the additives are classfied by the U.S. EPA astoxic.

Asreviewed by Levine (1996), testing requirements for pesticide inerts that have been used as

additives or adjuvants for many years are minima, and thisisagenera problem in many pedticide risk
assessments. For new inerts, the U.S. EPA does require more extengve testing (Levine 1996).
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