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Dear Interested Party:

Montana Fish, Wildlife & Parks (FWP) has developed a draft Environmental Assessment
(EA) prepared for the proposed action of continuing Yellowstone cutthroat restoration in
Sage Creek in Carbon and Bighom Counties in Montana. This draft EA addresses two
issues. The first is the recent discovery in July 2013 of brook trout in the upper reaches
of the North Fork of Sage Creek. The population appears to be isolated above the
original project area in a reach of stream that was considered fishless when surveyed in
2010. The section with brook trout was not surveyedin2012 as it was considered
fishless. A few cutthroat trout were stocked above the waterfall in 2010, crews in2013
were asked to determine if any of those fish remained after high water in 201I . That
crew subsequently discovered brook trout. Several adult brook trout and more age I and
young-of-year brook trout were captured during annual survey work. The 2011 water
year likely improved habitat conditions in this reach and the few previously undetected
adults have successfully spawned both years since. FWP and other cooperators would
like to chemically remove these brook trout in August of 2013 before the adults spawn in
September and before fish potentially move downstream into the larger project area.
Additionally the EA approved in 2010 for this effort had a timeline that ended in2012.
This updated EA proposes to extend the timeframe for this effort through 2018. Survey



efforts in20l2 and in 2013 didn't find brook trout in the larger project area. It is
anticipated this treatment will remove the last brook trout in the Sage Creek drainage and
future treatments would be unnecessary. If however brook trout migrate downstream
beyond the 2013 treatment area it will be necessary to treat the drainage again.

The EA is available at: www.filp.mt.sov - "Recent Public Notices". If you would like to
request a printed version of the EA contact the Region 5 Office at (406) 247-2940.
Questions and comments on the EA will be accepted through August l0th, 2013.

Written comments can be mailed to the followins address:

Yellowstone Cutthroat Restoration Project in Sage Creek
Montana Fish, Wildlife & Parks

2300 Lake Elmo Drive
Billings, MT 59105

O r emall comments to : kfr azer @mt. gov

Thank you for your interest on this project.

Sincerelv.

^, i/' G"k"1t/ ff*"* A
f

Gary Hammond
Montana Fish, Wildlife & Parks
Region 5 Regional Supervisor
Billings, MT

Enclosed: Draft Environmental Assessment, "Sage Creek Native Yellowstone Cutthroat
Trout Restoration Project 2013 through2018" and "Yellowstone Cutthroat Trout
Restoration in Sage Creek" final EA published in July 2010.



MONTANA FISH WILDLIFE & PARKS

MEPA/NEPA CHECKLIST

PART I. PROPOSED ACTION DESCRIPTION

1. Type of Proposed State Action:

This proposed action is part of native fish restoration efforts aimed at restoring
Yellowstone cutthroat trout in its historic range in Montana. The Sage Creek trout
reintroduction project has been ongoing with the initial removal attempt conducted
in 2010. ln 2011 brook trout were found in the lower portion of the South Fork of
Sage Creek and a second treatment was conducted in portions of the South Fork,
North Fork and main stem Sage Creek. No brook trout were found in 2012 during
survey work. Recently in July of 2013 brook trout were found in the very upper
reaches of the North Fork on the Crow Reservation and Forest service lands as
well as a portion on private land. This area was not part of the initial treatment as it
was thought to be fishless above a perceived rock barrier. The population appears
to be only in this upper reach at this time as brook trout were not found below the
barrier since the oiiginal treatment in 2010. This EA proposes to allow FWP staff
and cooperators to chemically remove brook trout remaining in Sage Creek. The
intended treatment would occur in August of 2013 to ensure any adults don't spawn
this fall.

Additionally this EA is proposed to allow additional treatments in the future should
brook trout be found again during annual survey work. The area covered by this
time extension are the 4th order HUC's Sage Creek Section House Draw and Sage
Creek North Fork Sage Creek as shown on map 1.

This Document is supported by a previous EA titled, "Yellowstone Cutthroat Trout
Restoration in Sage Creek" (YCTRSG) published on July 121h, 2010. The
document is attached for reference and is referenced in several locations within this
document.

2. Agency Authority for the Proposed Action:

Authority to conduct the proposed actions comes from the Montana Administrative
Code,
(87-1-702). Specifically, this statue authorizes Montana Fish, Wildlife & Parks "to
perform such acts as may be necessary to the establishment and conduct of fish
restoration and management projects.

The Bureau of lndian Affairs (BlA) as the Trustee for acreage within the Crow
Reservation is obligated to protect and preserve Indian trust assets from loss,
damage, unlafful alienation, waste, and depletion. As such, approval of the
proposed project will be necessary for the restoration project. In order to authorize
this funding an assessment complying with the National Environmental Policy Act is
necessary. This EA provides that assessment, and the BIA is a joint lead Agency



3.

4.

5.

6.

7.

with the FWP in preparation of this document.

The Crow Tribal Fish and Wildlife Department also has jurisdiction over fisheries
conservation projects. The department's responsibilities include management of
Crow Tribal fish and wildlife resources on the Crow Reservation. The Crow Tribal
Fish and Wildlife Department has contributed funds and resources towards this
project.

Name of Project: Sage Creek Native Yellowstone Cutthroat Trout Restoration
Project 2013 through 2018.

Name, Address and Phone Number of Project Sponsor (if other than the agency):
Montana Fish Wildlife and Parks, Mike Ruggles, 2300 Lake Elmo Drive, Billings MT

lf Applicable:
Estimated Construction/Commencement
Date: August 131h,2013
Estimated Completion Date: August 16th,
2013 or subsequent years if brook or rainbow
trout are found.
Current Status of Project Design (%
complete): 95%
Location Affected by Proposed Action (county, range and township): Carbon

County 7S26E section 24,7527E section 19,20 and Bighorn County 7S26E
section 13, 7527E section 18,17 as shown in map 2.. Additionally if
necessary other sections in the Sage Greek basin in the two describe Huc's
if non-native trout are found in the future as shown in map 1

Project Size: Estimate the number of acres that would be directly affected that are
currently:

Acres Acres

(a) Developed: 0

Residential 0

Industrial: 0

(b) Open SpaceMoodlands/Recreation:

(c) Wetlands/Riparian Areas: 2 miles

(d) Floodplain: 0

(e) Productive: 0

irrigated cropland:0

dry cropland: 0

Forestry: 0

Rangeland:0

8.

Other:0

Map/site plan: attach an original 8 112" x 11" or larger section of the most recent USGS 7.5'
series topographic map showing the location and boundaries of the area that would be affected
by the proposed action. A different map scale may be substituted if more appropriate or if
required by agency rule. lf available, a site plan should also be attached.
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Maps 1 and 2 are provided to cover both objectives of this EA. 
 
 
 

 
Map 1.  Overview of the Sage Creek Project includes Sage Creek-North Fork Sage Creek and Sage 

Creek-Section House Draw areas. 
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Map 2.  Proposed 2013 area in the upper portion of the North Fork drainage. 
 
 
 
9. Listing of any other Local, State or Federal agency that has overlapping or additional jurisdiction. 

 
(a) Permits: MTDEQ 

Permit : 308  NOI#MTG870052 

 

Date Filed/#: July 13th, 2012 valid until  Oct, 31 2016  
 

(b)  Funding:  Montana Fish Wildlife and Parks 
Agency Name:  
Funding Amount: 
within current 
budget 

 

 
 (c)  Other Overlapping or Additional Jurisdictional Responsibilities: 

Agency Name: Crow Tribe, US Forest Service  
 



10. Narrative summary of the proposed action or project including the benefits and purpose of the
proposed action: This action would remove the threat of brook trout for Yellowstone Cutthroat
restoration in Sage Creek. The remaining drainage to Bowler Flats has been treated and
appears to have successfully removed brook trout. Yellowstone cutthroat have been restocked
and have been growing well. Several local anglers have been successfully finding and fishing
for the cutthroat trout and have been very happy with the effort. Natural reproduction is
expected in 2014 or 2015 from the first stocked cutthroat. Brook trout often out compete
cutthroat. This recently found growing population of brook trout threatens all past work
conducted since 2010.

11. List of agencies consulted during preparation of the EA: USFS, USFWS, Crow Tribe, USBIA.

1. Evaluation of the impacts of the Proposed Action including secondary and cumulative impacts
on the Physical and Human Environment.

This checklist is identical to the list in the, "Yellowstone Cutthroat Restoration in Sage Creek,
Environmental Assessment Addendum" signed July 12, 2010. This EA identifies a known need for
treatment in 2013 and extends the intent of the original EA for 5 years in the event other brook trout
are found in the original project area.

1.1. 1. Land Resources
Resources

d the proposed action Unknown

Impact
None Minor Porenrialr.r r.olll B" c:tl"tt

significanllriiigatea rndext in:

. SoiI inscability or
h:rrycq ir nonlonig
ubst ruct u re ?

rti crrrnr i nn Ai -^-. vf JruPLrvlrt uf DPI duslilsirr,

raci an 
^^mn:nf 

i nn mni <frrra! vJrvlr,

X

'I nqq nr ArTar--nrzeri na nfLvJJ,

oil which woul-d reduce
rnrirrni irrif rr nr farf i l itrz?

. Destruction, covering or
odification of any unique
en l nci e or nl-'r< i 66f
eatures ?

. Changes in s-Ll LaL ion,
cnnqi I i nn n- ero5i6n

:r+ arnc l-h:f m:rr mnr-li frz fha

hannel of a river or stream
r the bed or shore of a
ake?

L-wnn<rrra ai noanlo nr

roperLy to earrhquakes,
andslides, ground failure,
r other naturaf hazard?
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Air

Comments on 2b:
AJ-ternative 1: Proposed Action
Ar-r-nrrli nrr l_ n the material safety data sheet (MSDS) for CFT Legumine, this
compound has a slight solvent odor. Respiratory protection is required
r^rhon r^rnrki nn rayil[ Undif UteC] nrorirrr:l_ i n A -rlnf i ner^l sn^-^ r'i lzar.ri ca thevvllull wv!J\!IIv wILfr uLvv I/rvvuuL rff q 9vfl!aiivv r:vvv!Jv,

MSDS for n-methylpyrrolidone, an emulsifying agent in CFT Legumine does
not require respiratory protection when handling in a well-ventilated
area. As CFT Legumine will be applied outside, the objectionable solvent
odor will likel v di ss'i oate rani cl Iv. nresonJ_ i nr^r : minr':r :nr^l 1_ emnorar

-r-J f I,!vvulrL!rrY q rtrrllvI AllU UCrLrl:Vrerl!

creation of objectionable odors. FWP personnel with experience applying
CFT T,eorrmi ne indicate it has nn'l rz F \/er\/ sl i r'rhf oclor and is not
d i saoreealrl e to work with.vr vuv

A]-ternative 2: No Action
This altern'ative would not resul-t in creation of obiectionable odors.

L 3. Water (see Addendum e s

2

L

r Inpact

None Minor
Can

Potentialry _Iil?"t. ": Tl::1"Significant Mitigated
Unknown

the proposed action result in:
. trmission of air pollucanLS or
eterloration of ambient air
rr:l i trz?
. Creation of objectionabfe odors?
. Afteration of alr movement,
ni c1- rrra nr 1 amn--...yerature parterns or
nrz eh:nno in cl im:la oi f horj rr vrf ILuuut

oc:ll\/ ^r roninn:llru?'*'*J'
Adrrarca af fanf < 

^n 
\76daraf i nn

u!vrr/

X

2b

inclrrdinn .rnnq, due to increasedvL vYJ,

ri<siorq of nn'l 'ULanus?
F-.vnncrr ra nc nann o nr nrnno-f rz l9PUvyre

:rtlrnrr:lzoc l:nr] <l idac nrnrrnrl
t Yr vurrs

failure, or other naturaf ]nazard?

Impact
Unknown None Minor Potential-1y Can Impact Comt4ent

Significant Be Index
Id the proeosed action result in: Mitigated

. Dlscharge lnto surface water or X YES 3a
n\/ : fer:fion of Surface water..f

uality including but not fimited to
omnar:f rrra r]i e<n_ rzorl nwrznan nr

f rrrl-ri r-li f rr?

- C]-:nelcs i r rlr:t naoo n:f -crns o1 X
the rate and amount of surface
runoff?

. Alteration of the course or X
qnitude of flood water or other

flows ?

. Chanqes in the amount of surface X
r--r i r ,alv waf c- l^rnr-lrz nr crc:f r nn

f a new water body?
F.vnnqrr-e nf nonnl p nr nrnncrl '/ LOY!vYrv vr X

o



ater related hazards such as
fl nnrj i nn?
f. Changes in Lhe quafity of X 3f
roundwater?
. eh:ncas in 1l^c -l---fif-, ^f xufi vr

roundwater?
. fncrease in rlsk of contaminatron X YES see 3f
f qrrrf ar-e n r r^rrngn6lwaf ef ?

i trTl-ocrq 
^n 

an\7 awiqlinn r^r:f ar- F,[[cr--q on an\/ ex:s ino w:fer X
i erhf or rese r\/a r i on?

i. Effects on other water users as a. Effects on other water users as a X 3j
esult of anrz aIferation in surface
r nrorrnrtr^l:tFr -rral i t rz"

k. Effects on other users as a X
^^"rr ^' ^-.'- ^''eration in surfacegJuaL vr alry of !l

r c rorrnrlr^l:f cr crr:nt i 1 rr?

. Woufd the projecl affect a X YES 3f
esignated floodplain?

Idarr I rl f ho nrai egt resuf t in any X NO See 3a
'i scl-:-ae thaf woufd affect federal
- .1-=1-o r^r:for nrrr'l -l - ^*.i ^-S)r JLduc waLs! uudrrLy r99uraL Lvlr

(Also see 2a)

Comrnents 3a: Discharge into surface waters
AJ-ternative 1: Proposed Action
As l_his nroiect nronosFs cl i.sr:harce of a nisr:ir-icl e inl-n Saoc Creek thisyruvrvrvv v! vvrrt

impact woufd be unavoidable. Nonetheless, discussion of the nature of the
n-i qr--i r-i cle _ nhvsi r:a I seft i nc -*^ *.i +-i ^-f -i '-^ - ^+.i ^^^ ^rovide a framework toIJ!JUrU!uE, y!!J Jf uqI JuLurlr9, d.IILr lltf Lf VdL-LVC d(-LIUIIJ y

predict the severity and spatial- extent of the impacts.

Rotenone is an insecticide conimonly used in organlc agriculture and home
oarclenino- as well as beine an effective nisr-ir-icle- Rotenone is extractedY9!vvlllrr:,'

from the roots and stems from a variety of tropical and subtropical plants
i n +ha ^^. f =,ni I v (Fahaceae) - The emn.i rical formuf a of this isof lavonoidf ll L11E I/Eq !GlrlrrJ \ ! qvq99og / . f lr9 grrrlrf !

compound is CryH22O6. Carbon comprises 102 of its mofecular weight, and
hydrogen and oxygen constitute 6eo and 242 respectively. Compared to other
piscicides, rotenone is relatively inexpensive and accessible, and has
t..r. routinely used to remove unwanted ii"t from fakes and streams.
Rotenone acts by blocking the ability of tissues to use oxygen, which
causes fish to asphvxiate AuicklV.

Rotenone is a highfy reactive molecule, a factor favoring its quick
decomposition in the environment. This degradability is in marked
contrast to some pest.icides used in nonorganic agriculture.
n -^--^^r-r ^-.i-^^ ^,,^+L^+i r- nesf i c.i rJas -^m11 ri sed of chlorinatedvI9OtlUUItMlllEJ AtE JyItLIIULfU yuJL!ufvco UUTLIIJIIDSU V!

hydrocarbons, and include chemicals such as DDT, heptachlor, and
chlordane. These compounds persist in the environment long after their
release, fldking the behavior and fate of organochforine pesticides
substantially different from rotenone.

Organophosphates are another class of pesticide that differs markedly from
rotenone in terms of threats to human health and the envlronment.
Commonly used organophosphate pesticides include malathj-on, parathion, and
diazinon. Although these chemicals are considerably less persistent than



f ha ArA=nnah lnri naq l_ ha\7 :ro mnra :-ttr6T rz f ^--i ^ :n,'l :a.t :q nr.lf ontLIlE UIVaIIU\JtlI\JrrllEot urrs] q!u rrlv!v qvuLUIy L\J f\-t olrq euL qJ yvLUrru

neurotoxins. Organophosphate poisonlngs are one of the most common causes
of poisoning worldwide. In contrast, rotenone does not share this acute
toxicity to humans with the organophosphate pesticides.

.F-T T,orrrrmi no is the rotenone f ormulation proposed f or this prol ect. This
chemical is registered by the EPA (Reg. No. 15338-2) and approved for use
:q : niqcinirlo. Information on itS chemiCaf Composition, perSistenCe in*v'

the environment, risks to human health, and ecofogical risks come from a

number of sources including material data safety sheets (MSDS) and
manufacturer' s instructions. (An MSDS is a form delailing chemical and
^1.-,,^..1 ^- ry,ryoruqr y,vy€rti€s of a compound, along with information on safety,
exposure limits, protective gear requj-red for safe handling, and
nrncodrrraq J.n hrndla qnil-lc ^^€^l'- \ T.- :ddij_ -inn : rar-ant ql-rtdrry!vusuuIEo Lv ilql19Is DyIf,ro JArgry . / 111 dUUaLIUlrT o !ueu11L J LuuJ

presented an analysis of ma;or and trace constituents in CFT Legumine,
^-,- l,.rf ^-l +1-,^ f oxi r-i f rr nf e-^1. --; .i -^^ -i ^f ^lce in theCVO. ILIdLELtr L.lLg Lv rUrLy vI CAUllt O-II\I C AILTIIICU PCIDIDLST

environment (Fisher 2001) .

The MSDS for CFT Legumine fist three categories of ingredients for this
F^rn'i1r ' /rrrrLla 0-1). Rotenone comprises 5% of CFT Legumine by weight.IUrrrruro \ a ouI\

Associated resins account for 52, and the remaining 9OZ are inert
incrredients- of which the solvent n-methylpyrrolidone is a component.
Additional informatlon in the MSDS confirms its extreme toxicity to fish.
The TVL addresses risks to human health from exposure, which is addressed
in Ba.

Fisher (2001) analyzed chemical composition of CFT Legumine, including the
inert fraction (Table 0-2) . On average, rotenone comprised 53 of the
fnrmrrl r ^nnaistent with MSDS reporting. Other Constituents were solventst vvrre _

or emufsifiers added to assist 1n the dispersion of the relatively
insoluble rotenone. DEGEE, or diethyl glycoI monoethyl ether, a water-
soluble solvent, was the largest fraction of the CFT Legumine analyzed.
Likewise, n-methylpyrrolidone comprised about 10% of the CFT Legumine.
The emul-sifier Fennedofo 99" is an inert additive consisting of fatty
acids and resin acids (by-products of wood pulp and colTlmon constituents of

€^-*..1 -f i ^nq\ and nn-l rrof hrz'l ana cl rz69]s (PEGs) , which are comlronDUqy rv!rrluroLrurrD,/ I aIlu yvrysulryfsllE YLy

additives in consumer products such as soft drinks, toothpaste, ey€ drops,
and suntan lotions. Trace constituents incfuded low concentrations of
severaf forms of benzene, xylene, and naphthalene. These organic
compounds were considerably lower than measured in Prenfish, another
-^mmorr-i:llrz available formulation of rotenone, which uSeS hydrocarbons to
disnersc fhe oiscicide. fforr nroqon.o in trace amountS iS related tO
their use as a solvent in extractinq rotenone from the oriqinaf plant
material.

Table 0-l: Composition of CFT Legumine from material safety data sheets (MSDS)

Chemical Ingredients Percentage by CAS No.1 TLVz (Units)
Weiqht

Rotenone
Other Associated

5.00
5.00

83-19-4

e

4 mn/m



Resans
Tnar1- Tnararl i an]-. -,.-s
Tnnl rrr_l i na n-

mef h\/1n\/rrol'dnrg
lChemical Abstracts Number
24 TLV reflects the fevel of exposure LhaL Lhe typical worker can experience
wi-thout an unreasonable risk of disease or injury.

Table 0-2: Average percent concentrations and ranges of major constituents in CFT Legumine lots to be used in a piscicide
project in California (Fisher 2007).

Rotenolone Methylpyrrolidone DEGEE

90 81 2-54- 4 Not fisted

Major CFT Rotenone
LegumineN
FormuTa
Constituent

Fennedefo
9grj

l-.a*rra o,nvgra9c o I2
64-5 . 89

0.718
0.43-0. 98

9.8
8.14-10. B

5I.I
58.2-63.8

I7 .I
15.8-18

d i erhrzl ol rze nl mnnneihr; l cf her- Y-]

Toxicitv to nont^rcref crrcrAnisms anr-l nFrsistence in the environment are
.i-^^rf rnf iderations in clej-ermi ni no 1_ hc nnl- enf i a-l risks tO humanalLLyV! LqIIL UV!lO!U9!qLTVIID rll UELslrtlf lrrlly Lrrs yVLsrlLrqr

heal-th and the environment, and several factors influence rotenone's
persistence and toxicity. Rotenone has a half-life of 74 hours at 24 oC,

and 84 hours at O "C (Gilderhus et aI. 1986, 19BB), meaning that haff of
the rotenone is degraded and 1s no longer toxic in that time. As
f pmnera1_ rrre end qrrn l i ohl_ i nr:rease - scl does cleoraclation of rotenone.LvrltYv!,9v

Higher afkalinity (>170 mg/L) and pH (>9.0) afso increase the rate of
,l^^--^-+.i ^^oegrd(]d Lrorr.

The I or-al oeol ^^r, -nA +imi 16 of f reatmenf r^ri I I nromof a r:ni ri hreakdOWn OffllE rvuqf vEvr\-r9y d.ll\-a LIIttIlly v! L!sqLrrLEllL wlrf IJrvrtlvLs !qyrv v!eqt\\

rotenone. Sage Creek drains a limestone catchment, a factor that promotes
hi oher a'l kal i ni f v- ancl therefore- farzors rani d hreakclown of rotenone. TherrlYlrv! t qrrv Llrvlvlvlvt

-----i 1 -r.. 1^ -'r r.a l i n-i +-, rlrf r for Saoe Creek are limited tO twO Samplingdvd_Lrd.rJ_Lc drncrrrrr_LLy Lrd-Ld. rur Jo.9E \JTEEA

events in the 1970s that found alkalinity of 185 and 204 mg/LI,
concentrations that promote quick breakdown. Water temperatures in late
August and early September will be relatively warm, which will likewise
contribute to degradation of rotenone. In this chemical and physical
enrri ronmen1- - rotenone would be reduced to nontoxic levels in one to
severa-L days due to its degradation and dilution in the aquatic
envrronment.

Mi l- ioaf irre ar-tivities DroDosed in this 5rrnnl ement wi I I further reduce therrr urY

spatial and temporal extent of rotenone. If surface flows are present, a

detoxification station wil-l- be established immediately beJ-ow the treatment
reach, which will release about 4 mq/L of KMnOq. This strong oxidizer
rapidly breaks down rotenone into nontoxic constituents of carbon, oxygen,
--n h"^-^^^- KMnOa in turn breaks down into potassium, manganese/ ando.rru rry u! vv Erl .

water, which are common constituents in surface waters, and have no
deleterious effects at the concentrations used (Flnlayson et al. 2000).
The resuft of release of KMnOq on water quality will be efimination of
toxic concentrations of rotenone.

I EPA STORET database (www.epa.sov/storet)



Concentration of rolenone in treated waters is another factor refating to
potential effects from incidentaf ingestion by other organisms, including
humans. The effective concentration of rotenone is 1 ppm or I mq/L, which
is well below concentrations harmful to humans from ingestion. The
National Academy of Sciences found concentrations at 14 ppm would pose no
adverse effects to human heafth from chronic ingestion of water (NAS

1983). Moreover, concentratlons associated with acute toxicity to humans
are 300-500 mg per kilogram of body weight (Gfeason et al. L969), which
means a 160-pound person would have to drink over 23,000 gallons in one
sitting to receive a lethal dose (Finlayson et al. 2000). Similarly,
risks to wlfdlife from ingesting treated water are fow. For example, %

pound bird would have to consume 100 quarts of treated water, or more than
40 noirncls of fish and invertebrates within 24 hours for a lethal dose
/F-in'l ,e\/q.rn o1_ af . 2000). The EPA, in their recent reregistration
evaluation of rotenone (EPA 2001), concluded that there are no
unacceptabfe risks to humans and wildlife from exposure to rotenone when
applied according to label instructions. In sun\mary, this project would
have no adverse effect on humans or wildlife associated with ingesting
water, dead fish, or dead invertebrates

Bioaccumulation of rotenone would not result in threats to human health
and the environment under this alternative. Rotenone bioaccumulates in
the fat tissues of fish that are not exposed to toxic levels (Gingerich
and Rach 1985). As a complete fish-kill is the goal, bioaccumulation
would not be a problem.

Potentiaf toxicity and persistence of the other constituents of the CFT
Legumine formulation are addit.ional considerations. Proposed
concentrations of n-methvf'ovrrol i done (ahnrrl_ 2 rtr,m) r^rould have no adverseurrJfyj \qvvqu a YYttt/

effects to humans ingesting treated waters. According to the MSDS,
incresfion of lOOO l1nm r-ler riav for three months does not result j-n**J
l^l ^+^--i ^,.^ ^.Lrerc Ler -LUus ef f ects to humans . f n addition, given its hiqh
]^r'i oderrradel'r'i -l i1_rr n-mofhrz-l nvrroliclone will nof nersist in SuffaCe watefs.,llrrruLrrJtyJ

In fact, this feature, combined with its low toxicity, makes n-
mo1- hrrl nrrrrnl i dOne a COmmOnl rz rr qod cnl rran.l in WaSteWatef tf eatment pIantS .-YJ-

tr'i sher (2OO't \ examined the toxicity and potential- persistence of other
m:inr /-^ne1_it_uents in CFT Legumine, including DEGEE, fatty acids, PEGs,
:nrl J_ r:co nrnrni n nnmnnrrn;l e /honzona yrrT ana nrnl'r1_ h.al ono) Inli f hqIIv L!aUg VIVqIIIU UVrttyVUrr9v, t .-I ICtlE, lIAPM1]q!U1]U/. vvlull

nrnnnqarl :nnl igslign Of CFT LegUmine, none Of theSe COmpOUndS wOUlds_vr/ r '

viofate water quality standards, nor woufd they reach concentrations shown
to be harmful to wildlife or humans. Furthermore, persistence of these
chemicafs was not a concern. The trace organics would degrade rapidly
through photolytic (sunlight) and biological mechanisms. Likewise, the
PEGs would biodegrade in a number of days. The fatty acids are also
hiodeorar^lahle- hrrl_ rnrorr'l d nersist Ionoer than the PEGS Or benzenes., vv

Nonefheless- +L-^^ *:f toxic comnorinds- srr fhe rel:1_ irzelrz InncrglLIIYJg O.Ig ll\JL LVAf9 UVIILVVUrl9J, JV LffU rerqUf Vs!J rVlly\

'i ^f^-^^ "oufd not adversely affect water quality. Overall, the low_pur >ID LUIIUC Wl

+a.'-i a-i +" I ^"Lv^reaLJ, f,vw persistence, and lack of bioaccumulation indrcate the inert
constituents in CFT Lesumine would have a minor and temporarv effect on
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water quality.

To reduce the potential- risks associaLed with the use of CFT Legumine the
€nl I nr.r'i nn --n:camanJ- nr:ct i coq mi I i a:l_ ilvrrvwrrry 'Lqrrq -,On measUf eS r and mOnitOf ing
efforts would be emploved:

1 a nrafraatment bioassay would be conducted to determine the lowest
effective concentration and travel time.

2. Signs will be posted at trailheads and along the stream to warn
people not to drink the water or consume dead fish.

3. Piscicides would be diluted in water and dripped into the stream at a
constant rate using a device that maintains a constant head pressure.

4. A detoxiflcation station would be set up downstream of the target
reach. Potassium permanganate (KMnO+) would be used to neutraltze the
piscicide at this point.

5. An additionaf detoxification wifl be established above the boundary
between BLM and private land to as a safeguard.

6- Proier-f nersclnnel worrLd be trained in the use of these chemicaf s
including the actions necessary to deal with spills as prescribed in
the MSDS for CFT Legumrne

7. Persons handling the piscicide would wear protective gear consistent
exposure control/personal protection gear as prescribed in the MSDS

for CFT Legumine.
B. Onty the amount of piscicide and potassium permanganate that rs

needed for immediate use would be held near the sLream.
9. Sentinel or caged fish would be located below the detoxificatron

station and within the target reach to determine and monitor the
effectiveness of both the rotenone and potassium permanganate.
Yel-l-owstone cutthroat trout obtained from a state hatchery would be
the species used in mon-itoring toxicity.

Alternative 2: No Action
This alternative would have not result in discharge lnto surface water and
would have no impact.

Comment 3f : Chang:es in groundwater qual-ity
Alternative 1: Proposed Action
The risk that rotenone would enter and be mobife in groundwater is minimal
because it has a strong tendency to bind to organic soil- particles (Dawson
et al. I99I), and has a low solubility in water. Once bound to organic
molecules, rotenone becomes inert and breaks down quickly in the
environment without detoxification. Moreover, rotenone woufd be
detoxified with KMnOa at the downstream boundary of the project. Even if
rrrnrrndrnr:1-or .OntaminatiOn did OCCUT, nO COnSeqgenceS fOr hUman health
would occur because the surface water concentrations to be used in this
project have already been shown to have no toxic effect on humans or other
----- r ^ | ^^^ 2a) . Furthermore, the chance for exposure to rotenone lsrrro.rrurro-rD \ DgE
minimrl airzan the location of domestic water SourCeS. The following
factors suggest very little, if dny, rotenone would reach any wells:

11



\/-i ,+,.-lI., -1r n.i sr.ir-irlo fh.r+ -^-^1-^^ +1-^qe noinf s woltl_d have alreadvvrrLuqJIy aff F/f DUrur9E LttoL I coutlE- LllgoE pvflrLJ vvvurs tlqvs qrrsquJ

been broken down by natural conditions or been oxidized by KMnO4;
Anrr remeinino nisr--i r-ide rarnrr'l d'1 ikelrz he hnrrnr^l rrn hrz sediments before
entering groundwater; and
Any piscicide that enters groundwater would be diluted by water
-r..^-r'- "^-^^^rf in fhe aorri.fer.af,IEAUy IJIgD€llu !rl urru qYur

Manifnrjnn nf domestic wells adjaCent to previOuS rotenone treatmentS
i-n Montana and California has faifed to detect rotenone or any inert
inqredients.

Alternative 2: No Action
This alternative would have no impact of groundwater.

Comment 3j: Effects on other water users
Timinn niqcinido :nnlir-al- iqn fOr late Sufiimer thrOugh earfy fafl wOuld
result in no effects on other water users. Swimming and irrigation are
the only uses with potential to be affected by rotenone. Swimming in
rotenone treated water is prohibited untif the chemical has been
thoroughly mixed. Crops should not be irrigated with rotenone treated
'-^{-^- l-^^ nf nnl-an1- i r t ef f eCtS On benef iCial invertebrates. ASWGLEI USUOU-E UI UULE:IILIOf

swimmino ancl irri cref ion are rrnlikolrr drrrinrr l-ha f reefmenf winr^low- t-hisrvvrrlutLflrY qffv IrrrYqL!vrr r\vfJ vurrrlv u Yrlrrvvrrt

action would have no effect on these uses.

Vegetation

COMMENT 4c: Effects on any unique, rare, threatened, or endangered
species
The NHP maintains a database detailing presence and status of species of
qner-i:l -.)n/-arn i nr. I rrrii nrrvv+*vv!1r, unique, rare, threatened, or endangered
sner:ies- Tnr:Luded in this information is ranking information that detaifs
state and range-wide status of plants and animals (Table 3). Potential-

2.

3.

4.

L

etation Impact
Unknown None I'iinor Potentially Can Conment

Significani Impact Be Index
Id the proposed action resuJ-t Mitigated

n:
ch:nnaq i n J-1ro 

^i 
-'^r'; i '. urtoIl9uJ rrI L-rc uIVsl Druyt

ro.l,t.t iv i i r; nr :fgnqlSnce of
'lrnr qnanioc /innlrrdin- l- raa<u!UUU,

hrrrhq -r:qe -r^ne :nrl :nrr:f i r
I YLuer, u!vlrJ, urtu

lanus) ?

. Alceration of a plant
rrni 1- rz?

n!-.^--^ ^tt^^+,. huvclJc el reu-S On any Unl-que, Aa

+L'-^- i ^na..l nr andrnnarodLALe, LrrLgdugrtgu, vr siruol-yu!su

na-i ae?

. Reductlon in acreage or
ra.lrrnf ir.if\' ^= -nrr :nriartl1-rrrali vuuuL L v L Ly v! o-rJ

land?
. Estabfishment or spread of YES 4e
xious weeds?

f Inlnrrl el f ho nrn ionr :f fanfv I vv u

rlrnrlc ima --.l '--r^''^Lf atIuD, u! _uIftLtu ditu utl l9ug

farmfand?



threats to plants of concern would be surface disturbance associated with
f ramnl ino hrz fish crews.
Table 3: NHP's ranking system (G : global or range wide, S : state or within Montana

Code Description
G1 51

G2 32

G3 33

G4 54

G5 55

B

T

at hinh ri<lr hoa-,--- ^+ ^..Fr^n^rrr'limifar-l:n^/nr r:nirllrz rJonlini-. ---,- -*-dLrbe UL c^Llelller / *-.*'-.'ng
nrrmLle.s_ r l.ra_ --i /-- A-kjr-r --r-j-- ir Li -L-" vufnerable torfurilvuaor ro-lgct atrw/ uL rrouf Lou, rro^rrl9 l L lll9rrry
eil olr: I e-- i rct i nn n- ovf i rnat i on in the state.
At rrsk because of very limiLed and/or decl inLng numbers, rangef
-_r/__ L-L: ^! '-_1..j-^ i+ ,,.,.1-^-:hla 1_n olnh:l oXf.inCtiOn Ofoiru/ ur_ rrourLdLt lildnf 11\j f L vu rrrcLouLs LU g!9uo L u

o-f i rn:f I on i n -he Stare .

Potentially ar- risk because of limiLed and,/or decl-Lning numbers,
--; /^- k-r o-rvu , a!-e/ vr -,ob-Lt.at / even Lhough it may be abundant j n some

area s .

Uncommon but not rare (although it rnay be rare in parts of its range), and usually widespread.
Apparently not lulnerable in most of its range, but possibly cause for long-term concern.
enrnnn- wielcqnro-r ^*! ^L'--r-*- f:l-hnrrah iI merz hc .:-o in n:-tSee-L_rLvrf r vvrusoPrsdu, drlu duulrudlrt \a L-.rvr\-,jrj't L r'rsy us ra!s rtr Po!

of its range). Nou vulnerable in mosl of jts range.
RrcerJ i rn nnnr-l :f i6n in MOnLanaYvre I

-n!rac^on i fi ^ 'F:van /frr nnnj : r \ -The sratus of infraspeci fi c taxa
i/<rrl-.cnan iac n- -'arieti eS) are indiCated by a "T-rank" fOl l Owinq theu J vv /

species' global rank.

Three plants of special concern are known to occur within or adjacent to
the Sage Creek watershed (Table 4) . Both the beartooth large-flowered
goldenweed and the Cary's beardtongue are endemic to the Pryor Mountains.
Their restricted native distribution provides the rationale for inclusion

-^^^'i^- ^€ qnoci:l -An-arr1 Rntlr qnanioq :ra frznir-:l nf rrnlanr] o -h,{d.> >PCU-LC> (JI )yUU-Ld. I UUllUt:rll. UVLll DIJSUISD q!s Lyyruar v! uyrqiiuJ I OtLJ

would be unlikely to be encountered by fish crews operating near the
stream. The goldenweed 1s likely tolerant of mechanical disturbance as it
benefits from fivestock srazing.

Jove's buttercup has been observed in the adjacent Crooked Creek
watershed, which suggests its occurrence in the Sage Creek watershed is
possible. Nonetheless, suitabfe habitat for this species incl-udes
sagebrush grassfands and open forest sl-opesr So fiefd crews working
streamside would be unlikely to encounter this plant. fn addition, this
hr-hf Tnfas its sensitive reproductive stages (flowering and fruiting)lJaarl L uvrLrl/rE Lr

by early June

Orzor:ll - 66fpp]_i:T imnrn]_c tO SenSitiVe nlanf sner:ies r^rnrrld l'rc nerrlicrihle.VVCIOJIT I/vLslrLId.I -LlttIJd.UL> yrqrrL o}/evruJ Wvuf u vE llsyrIY|lurs.

Alf three species tend to occur in uplands,'whereas, the bulk of the
^ ^! 'i -- i +-' ' '^"' I occur lmmediately ad j acent to the stream. Nevertheless,d(- LJ v J Ly wuLlr\

field personnel would be provided field guide information on these speciaf
^1-^+^ t_^ --'^id inadVeftent imnacfs clrrri-^ rnnlia:1-inr1 of n'i scicicleI,farrLJ Lv qvvru rrrauvul LcllL rtrtyqvuJ vurr119 o_ylJrfuqLfvrl v! yrDUfulug.
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Table 4: Plant species of special concern known to occur in or adjacent to the Sage Creek watershed.

Comon Name Scientific Name Natura1 HeriXage
Ranks

Known Distribution

Rc:rfnofh l:rca-

ffowered
nnl rionr"raar]

----.f - L^--^!^^^uary s Dearotongue

Jove's buttercup

IJ:n J nn:nnrr <

carthamoides var.
<trh<arr:rr^<irq

Dancfaman na rrzi

Rsnttnattl ttq iatri <

State: S1S2
Globaf:G4G5T2T3

State: S3
Gfobaf: G3

State: S2
Gfobaf: S4

Oncrrrq i n Q:aa
CraaV r]r: i n:no
(T7S, R26E,
Section 30)
Occurs adjacent to Sage
Creek drainage (T7S,
R27E, Section 3l )
Occurs adjacent to Sage
Creek drainage (T7S,
R27E, Section 32)

COMMENT 4e: Establishment or spread of noxious weeds
ALternative 1: Proposed Action
Trucks and four wheefers transporting gear
snreacl noxi orrs WeedS f rom seeds f ran<l..)rf ^,rDIJ! gq9 iIVA.|O WggUD ! MtL OEgUO L! qtlDl,VI LgU

mitigate and reduce the risk of invasion or
vehicles would be cleaned before arrival on
undercarriage wash.

:nr^l nprsrlnnel harre nof en1_ i,a.f to
in the undercarriage. To
^^r^-^ ^r ^^vi nrrs ureerls - allJIJIEOU V! rrVAf VUO WssUO, O

site, including an

Alternative 2: No action.
This alternative would have no effect on spread on establ-ishment or spread
of noxious weeds.

1. 1.5. Fish and Wil-d]-ife
sh and WiJ-dlife Iurpact

Un* None Minor PotentialJ.y Can Conment
the proposed action result in: known Significantlnpact Be Index

Mitiqated
. Deterioration of criticaf flsh or X
ildfife habitat?

Chanoes in the di rrorsi irz nr :l^rundance X YES 5b
f araa .-i--)- ^6 hi16l <naniaq?r \jorLrs oll rtrrof D v! !r-s Jrrver ur -

f-lr:nna< i n t ha ji rrcrqi 'j_ rz nr :l-rUndanCe X NO 5C
f nnroane sncr- i egJ
. Introduction of new sner-ies into an X

. Creation of a barr-ier to the migration X
r movement of anima]s?

h!,,^-^^ ^C€^^+. Aeverse errecLs on any unique I Taret X YES 5f
hro:l-onod ar ond:nnorari <non i oq?

. Increase in conditions that stress X
i I cll i fe nonul al- i ons or limit abundance

/inclrrdinn h:r^qqmanr Iaa:l nr i I Ion: I

arvest or other human activity) ?

. Would che projecc be performed in any X
rea ln which T&E species are present,
-n r^rarr'r A 1 r-,a ^,^-r ecf a f f er:f anv T&Eu urry

pecies or their habitat? (Also see 5f)
. Woufd the project introduce or export X
n., qnaci aa nnf nra<anr'l rr nr hi <f nri nr l l rr
'Lv

rrrrinc in fho raaairrina lan:f inn?

(Also see 5d)
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Comment 5b: Changes in the diversity or abundance of game animals or bird
species?
Alternative 1: Preferred Action
r-hi q nrnnncod action would after fish community composition in Sage Creek.
Crrrrentlrz- fhis nor1_ion of c-^^.\-^^r- ^'rnnorts nonnAfive brook trout andvu!!s11Lry t Ltlro yv! Lrvrl vr JqyE UIEE^ Juplrv! Lo rrvrf rf q u

rainbow trout. This project woufd remove these species; however,
reintroduction of Yellowstone cutthroat trout would mitiqate the loss of
1.haqa qnani aq

As discussed in 1.1.3 Water, exposure to rotenone throuqh ingestion of
+-^-+^r "-+^- or dead fish presents no threat to wlldfife because of itsLTgALEU WdLEI

lnr^l l_.-\vir-ij-ir r^lhan inrjoel_ad IT^^^fL^l^^^ rar.lrrr-f-.i nnq in :nrr:J-in nrz. r\orreLlreress, -Lll dqudL-L(- prey
qnoci oc l-rnt-h f ish and sensitive macroinvertebrates, may have a negative
effer-.l_ rln sner:'i es rclrzincr on nre\/ of aorraf ic ori oin- Reintroduction of
Yel-l-owstone cutthroat trout, and recovery of the popufation would restore
the forage base for predators relying on fish within a few years.

Mink (Mtt<fala triqnn\ :ro qami-:arr:1_ in nror] :l_nrq :nd 1-l'ro Q:no (-raalrr!rrr! \r'rurLUau vLovJ!,/ qrE Julllr qyuquru lJ!uuqLv!J, srrv tne Sage UfeeK

watershed is withln their range in Montana. (Northern river otter lLontra
.J^^^: ^1 --^f1-^- ^^--.i -^,,-+..i ^ ^-^^-+La)iat)cri>L>J, another semi-aquutia predator, has an inferred range that

fha rrnnor Qraa Cfeek Watershed; hOwever, dS a Small Stream,Elr\-\rrrrPd JJU> Lr.rc t-l'IJP€r Jd9c
habitat suitability for otters is marginal at best.) As opportunistic
predators, mink prey on a variety of terrestrial and aquatic species,
inr-lrrdinrr qm:lI m-mm-l- 1-.irdq ranfiIae =nd :mnhi1^'i-* II^"i-.-!rruruvrrry Jrrrq-L-L ltLdlLUl.tdI>r JJII!.lDr f ePLIIC5, d.II\) d.ll.tIJLIIJJ-Ldll>r cl II\-/WIlI9

ffexibility in response to temporary reductions in fish abundance. Over
the short-term, mink would have reduced availability of fish; however,
recovery of the reintroduced Yellowstone cutthroat trout popufatlon would
restore fish as a food source within 3 to 4 vears.

Invertivorous birds woufd also have potentlal to be affected by reductions
in macroinvertebrate popufations. The Arnerican dipper (Cinclus mexicanus)
iq 1_ho qnania- +.'^i^-1 r" ^rnsidered in effects analysis relating torJ urre DysursJ LyI,I\-crrry u\

rotenone treatment, as this species consumes benthic macroinvertebrates as
its primary food source. The NHP does not extend the breeding range of
the American dipper into the Pryor Mountains, although another source
provides incidental evidence of dippers breeding in the general area
(Beroeron ef =t Tqq?\ :nrl 3p active 6[jnner neql- hrFS ObSefved in 2008 inLJJL|, .yyrr

neighboring Crooked Creek (FWP, unpublished data). If present in the Sage
Creek watershed, impacts on dippers woufd be minor and temporary. First,
noL all invertebrates would succumb to plscicj-de treatment, resulting in a
remai ni ncr fnraoe hase i n l- r^-f ^r r'-+^'^ Non-cri I I he:r'i nrr i nrrerf ebrates!srrrqrrlrllY !vrqvu vaos f r1 L!EqLgu wd LEI - - r!v1r vr!r vuq!r11Y rrlvEr uEr

and those in the egg phase would stifl be present in Sage Creek. In
addition, macroinvertebrate populations recover biomass rapidly following
this type of disturbance, making the decrease in forage availability a
short-term alteration. Project t.iming would afso limit the effect on
other invertivorous birds, ds many of these migratory species would not be
nresenl- in Iate Summer throrroh ear'l rz fall.

Implementing the project in late sufirmer through early fall would al-so
reduce potential effects on birds that consume aerial invertebrates with

.1 q



-^"-rr^ r'i €e historrz sfaoe. Manrr neofronir-al nasserines heoin theiro11 OYUOLIU IfIs rrrJLVry DLqyE. r'rq11y llEVUrVIJfUqr yqJJs!f,l1sD VsVIll L

southward migration in late August, and woufd be no longer present, or
'I earr.i ncr fhe nr^-^^r- ^,.rino freatment.rsovrlrv L11E urvJguL q!gq uu!frlv ur9qurrrEll

Alternative 2: No Action
This alternative would have no impact on game or bird species

Comment 5c: Changies in the diversity or alcundance of nongame species?
AJ-ternative 1: Proposed Action
In addition to the nonnative game species targeted for removal, Sage Creek
likely supports numerous vertebrates, primarily reptiles and amphibians,
and associated aquatic life such as benthic macroinvertebrates. Rotenone
is toxic to organisms that respire through qi1ls, which incfude fish,
1---.- t -*^A.i1^.] -^^ --^rqr vqr qrrryrrrurqrro, qrru ovrLrc macroinvertebrates such as mayf lies, caddis
f 'l ies - ancl sf one f Iies.

E-i qh qrr r\ro\7e i n rrnnar Q:na CraaV lr:.taL Ioll Du! vEyJ f ll UIJIJET \rAVs v!EsL lloVs
1- rnrrf . lrnr^rorrar r^7l rm r^rr]_ ar f i -j.^L-ML/ JIUWEVEI; Vvq!lLl vvqLU! IfDitgD IttO.y

the project area. Before treatment,

found only brook trout and rainbow
extend into the Lower portions of

these waters would be surveyed

Detailed surveys of amphibian distribution are lacking for this part of
Montana,' however, several sources aflow inference on the potential for
species to occur in upper Sage Creek. First, range maps provided by the
NHP's field guide provide a coarse indication of species potentially
nreqenf \Te:z]. .i ^-+.i ^1 Of the databaSe Of ObSerVatiOnS p3 jnl3jnort l-rrry!goE]]u. rlg^L, E^AlttlttdLIvl. f Lrvrlo llrqf llLqrltEu vJ

the NHP allows identificati-on of observations with the Saqe Creek or
neicrhhorin1-r jrainaoes- pjprlIrz h=l"ri|=1- OreferenCe infOrriratiOn allOWedlls!yrrvv!I119 u!qlllqYEp. r f ilaaIy 1 TIODLLdL y!E!E!Elluv f I

evaluation of the suitability for aquatic habitat in the project area to
support aduft or larval forms.

Amphibians with potential to occur in the project area include toads,
frogs, and a salamander (Table 5). Plains spadefoot, boreal chorus frogs,
and tiger salamanders have been observed in or near a reservoir on an
unnamed tributary of Sage Creek, about 14 miles downstream of the project
area. Although the reservoir may contribute to clustering of three
^^^^.i ^- fl--^-^rysel=o Lrrsrs, dS some of the only public land in the lower drainage, this
also represents an opportunity for state biologists to sample without
needing permission, which contributes to clustering of observations.
Northern leopard frogs have been observed in the Pryor Creek drainage, at
an elevation simil-ar to the project area. Woodhouse's toads have been
frequently seen along the Clark's Fork of the Yellowstone, to the west of
the Sage Creek drainage. OveralI, amphibians likely to occur within Sage
Creek probably make incidental use of the stream, as most prefer standing
waters for breeding or foraging. tunphibians with the greatest potential
fnr ayn^qrrra to rotenOne wlfl be thOSe uSing the Seeps 1n the Stream'S
headwaters, which may provide habitat for both adult and juvenile
amphiblans "

Table 5: Amphibians likely to occur in the Sage Creek watershed, timing for metamorphosis, and nearest observation to the
Sage Creek Yellowstone cutthroat trout reintroduction project (information from NHP field guide.

to



Conm.on Name Scientific Name Metanorphosis
Timing

Nearest
Obserwation

Plains spadefoot

Woodhouse's toad

Boreal chorus frog

l\lnr1-harn I aan:r,-l

froq
'Fi nar qr I :m:nriar

(nar hnmh i fran q

Bufo woodhousii

Pseudacris
macufatua
Rana plpiens

Amhv.ct oma t- iori num

Variabfe

T:rjnal aq nroqanf

lo trarlv Senfemher

8 weeks

,T r- rz rn Con+-Aal-\o1.

a r^ 2 -,^--- -+a Lv ) yYarD or
hi^h6, alaru:f inn

Sage Creek
drainaqe
Clark's Fork of
the Yeflowstone
drainage
Sage Creek
drainaqe,
Pryor Creek
watershed
Sage Creek
drainage

The influence of piscicides on amphibians varies with reproductive
sfr^feorz_ life hisforrz sfaoe_ enr^l in .'_h^ ^c +.i ^^ 

..r _-_^A^_^t lifeDL!aueyJ r rr!s rtrJLvrJ DLqVE, oliut I11 Llle Ud5C (rL L-Lgul Doroltlollusra

fnrm /Iindar Conditions Of a Secure water Source, usually a lake Or
reserrroir- f ir-^ l=m=ndarq 631r refain -i'r"r^ ^r"rtS. ThiS fife fOfmu vLL I e'.lCI SdIdILtdll.L.lt:I J rtLqJ ! u uqrrr VIf rJ o- ouuf

i s rrn'l i kelrz to occur in Sage Creek. ) Similar to other gill-bearing
organisms, amphibian larvae are sensitive to rotenone, and exposure to
rotenone at fevefs used to kill fish is acutely toxic to Col-umbian spotted
frog farvae (Grisak et al. 2OO1). Timing application of piscicide in late
sunrmer to fall would be protective of most amphibians, as they would be
n:qf thoir rrrrInor:hlo rriII^-l al-rna af .lorrolcrnmenl_ Mcrrenrrer- frOOS anClts/qDL LltEf! vuIllEIOUIEt YrfftjL,l >LdY(' \JI LlEVEfvI/ItLuIIL. r'fv!svvsI, !!vYo qfru

salamander prefer standing waters for reproduction and rearing, So their
nresen.e in Saoe e reek worrld be rrnl i kelv or incidental, with seeps in the
cf rnrm/ c l.rnrAr^721' orq l-ro.i nn lhe Onl V 'l i kel.' I nnr1_ i nno fCf IafVal_ f fOgS andJ LICdltt J llUdUWO. LEI J JJCTIIY Lrrv rtr!vty IvUq uf vlIo I\

o-'r -m-n;^ra The plains spadefoot refies on ephemeral waters following>orortlollugr D -
'l:rna ql-nrm arranl- q fnr rorrradrrr-i_ i nn m:ki nrr 11 re<enr-o cF '1 -----^ Lr ^h lvr ^..*,-rfl9 presence or rarvae rlr9I.rr
rrnlikolrr in 1_ho marqhrr- setr
-----.---t --rv rLLs!u1rr,, --Jps area.

Tiger salamanders have a considerably longer period as gi11-retaining
'I arrrae- whi r-h marz exf end tr- f r'--^^ Nonetheless, consideration ofIq! vqUt vvrIIUrl lttAJ 9AUullu LU LIIM yEaf J.

key life history strategies suggests that tiger safamander populations
that may be present in the marshy seeps in upper Sage Creek, will be minor
:ncl f emnorarrz \I^f -1'. 1v r'i ^^ I --^-^^f S afe fesif ient tO IOSS Of a yeafqrru uslLLyv! aL y . I\U Ld.frry 7 L rrjUr >cl Idlttalr\lE

class (Bryce Maxell-, NHP, personal communication) . Frequently, the older
year class of tiger salamander farvae will cannibalize the newer
generation. This strategy ensures the success of the older year cl-ass'
resnltino in -!-^ ,l "^-* class success.!uJur Lf lrv rlr J LO99EIEU yEqr

Tnxi r-'i .|. rz nf rotenone to adult amphibians is comparatively low and rel-ates
to the species aquatic respiration, and their probability of entering or
occurring in treated waters (Maxe11 and Hokit 1999). Although no
information is avaifabfe on the toxicity of rotenone on specles
nofenf.i :lIrr nresen.1_ .i n Saoe (-raa'L ic :rr=jIahle_ -i nrres-r^-r"i^^^ fthef

--y--j UIeela -LS dVd.rrqvrvf LrrverLI9dLfUllJ U11 L

-,r'.'r + -*^r.r1-'i ens indicate adult amphibians do not suf fer an acute responseauur L orLLIJtlruf (

to trout killing concentrations of Prenfish, another conunonly used
formulation of rolenone (Grisak et al. 2001). Effects on aduft
Woodhouse's toads would be negligible given their impermeable skin and
terrestrial affinities. Northern leopard frogs can respire through their
skin; however, they are not wholly dependent on the aquatic environment



and can leaver iloking them fess likely to suffer mortality (Maxelf and
Hokit 1999) . Although this species has declined in the western portion of
Montana, it is relatively secure in the eastern portions of the state,
which suggests this project would have minor, rf any effect, ofl northern
leopard frogs.

No observational- data or other records were availabl-e documenting painted
turtles in Sage Creek and only one observation was availabl-e for the
Monfana nort_ion of the Shoshone hydrologic unit (Maxell et al. 2003).
\rnnnf r.^r ^a- the NHp includes the Sage Creek watershed within its range.I\\J]]ELITCAgDD, I

According to Maxell and Hokit (1999) , piscicides can be toxic to turtles,
especially those capable of aqueous respiration such as snapping turtles
( chat tzr'tra <arDentina ) and spiny sof tshel I (Trionyx spinif erus) , species
nof nresent ir S:r're Creek. Mosf nrohahlrz- naintecl trrrtfes are Iess
vufnerable than snapping turtles and spiny softshells, as they were not
included among turtles capable of aquatic respiration, and are more likety
to transverse terrestrial environments. Because of 1ts secure status
throughout its range, its presumed rarity in Sage Creek, and its ability
to leave contaminated waters, impacts on painted turtles would 1ikely be
minimal.

Three sner:ies of snake with affinity for water have ranges that encompass
the Sage Creek watershed. All are gartersnakes, and consume a variety of
prey items, including amphibians. As timing of piscicide appficatjon wiII
not coincide with sensitive, early life history stages of their amphiblan

^^,-J -.i ^lIirey, drro rrsks to exposure from ingestion are low, this project wif I not
:drrc.rqalrz affect the three gartersnake species with potential to occur
along Sage Creek.

Table 6: Vertebrates present or potentially present in Sage Creek (MFISH database, Maxell et al. 2003' Montana Natural
Heritage field guide [http://fieldguide.mt.gov/l)

Class Species Scientific Name [Jse of Sage Creek Abundance
Acfai nhfhrzac P.inbow a.'mVkisS

trout
Year round resident

Year round resident

Abundant

Abundant
Amphibia Tiger ArLbystoma tigrinum Potentiafly present, Unknown
f :r"nh ihiars\ s:Iamander n-pfar I enf i c WaLerS.\ ur,!I,rrf!!qrrJ /

Two observations are
availab]e for a

:::::I::: :? :ur*uLu, y -, Sage
Cree k
( TBNR2 4Ese cLlon24)

Woodhouse's Bufo woodhousii Potentiafly present, Unknown

fishes) Brook trout s. fontinafis

toad

Norchern Rana pipiens
leopard
frog

-i,,1+- ^a,f l uouua LD l/or LrJ

terrestrial but found
near water
Potentially presenL, Unknown
nrofar danqal rr

rra-6l- :Ior_l qarjao-

meadows or cattail
marshes

Reptilia Painted Chrysemys picta Potentially present, Unknown
i/ranl-i l o<\ I-r1rfl ^\ruPLrrur I u u_ uls

,IR
nrefer orvirornents



Common
gartersnake
Plains
^--.t^*^---1,^9Or tYr DlrO^s

Terrestrial
^--+^----l-^9Ar Lgr Jtr@Ag

'lhcmnanhic ci-t.fiS

T. radix

T. eleqans

with soft, mud
botroms, and littfe
to no curren!
Pn-cn-i:l nrasenlLrur y!vvvlr

around streams
Pn-or-i:l nrosorly! vvvrr

around streams
Pn-erl i:- nrcsontr_ "* "_'
around streams

Unknown

Unknown

Unknown

RoLenone is lethal to benthic invertebrates with qills such as mayflies,
stone flies, and caddis flies. The predicted effect would be a temporary
r^^-^-^^ 'i^ ^?me invertebrate taxa. These populations rebound quicklyUEUIEAJg IIT J\

from many types of disturbance through two primary mechanisms.
Invertebrates drift as a normal component of their life history
c+.rrf ^^..i ^^ -. rrnl_ reaf ed_ f -i ^r-r ^^^ 1-^-^"-f ^-a "^"'1 ^ ^rovide a source ofDLIO-LgVrUJl JU ullL!sqLsu, LLJIIIUJJ IICAUWALULD WUUaU y-
'i ^-'^-'^1'--^'^^. Likewise, aerial adults wouLd supplement drift by Iayingf TTVEI LEIIdLUJ.

eggs in Sage Creek allowing for recovery of sensitive invertebrates within
one year. Additionally, appfying piscicide in late summer or early fall
would coincide with relatively fow numbers of gitled invertebrates, dS
most would have emerged to complete their fife cycfe. A large proportion
of Laxa wiff be present in the stream as eggs, which are tolerant of
r^f 

^h ^h ^! v LgtrvllE .

Information specific to macroinvertebrate community composition in upper
Sage Creek is lacking; however, investigations in nearby streams aflow
inraran^6 Ah Dotential for Sage Creek to support rare or unique
.!^-.^-+^l^,-+^^ \raiahl-rnrinn q1_ro:mq l.and to have similar water quality,IIIvcILEULdLCJ. r\CI9I-tJ'r\JrrlI9 JL!EqlrLJ L9llu

geology, and thermal regime, which resuft in a tendency to support similar
macroinvertebrate communities. Moreover, dS most of the sensitive, gill-
heerinrri nrrertebrates 6l jqppre^ ,.'i-^arl acirr'l f s- nearhrz sl-reams wi l-f Shafevgqllrrv IlrvgI LgvrqLEo qTJIJCIJC aJ wlll9EU qvuf LJt ]]eq!VJ OL!sqrtlo w!r

.l_ lra qama qnani oquvvvrvr.

T)rrz He:d Crcc( lies to the east of the divide between the Shoshone:nrl Rin
"- J uv "-Y
H.-)rn Rirror hrrdrnlnrrir- rrnitc, (Fi.J1rro n-1 \ Tn 1qqq II-L/. rrr LrJr r -S lOfest SefVJ-Ce
nersonnel r-ollected macroinvertebrate samples from Dry Head Creek within
the Custer Natlonal Forest. This site was within two miles of the
headwaters of Sage Creek. Species composition was typicat of healthy
mountain streams in Montana. No unknown or unique invertebrates were
nraqant- in t_he three kick samples coll-ected (McGuire 2000).

Punch Bowf Creek is adjacent to Sage Creek, and is a tributary of Dry Head
Creek (Figure 0-1). Macroinvertebrate data colfected for this stream in
2004 (FWP, unpublished data) showed an assemblage consistent with a
healthy, mountain Montana stream. Simifar to Dry Head Creek, Do rare or
unique invertebrates were present in the sample.

In summer of 2001, NHP personnel sampled the upper reach of Pryor Creek
lFirrrrro n-1\ This stream is also a close neighbor of Sage Creek, and-t.
likely to share many of its invertebrate taxa. Similar to Dry Head Creek,
invertebrates present in Pryor Creek were typical of healthy mountarn
streams (NHP unpublished data). Moreover, flo rare or unique taxa were

19



r;resenf i n s;mn l Fs . Comhi nod i_ ha l-)rrz Ha:d Craak Prrng|1 BOWI Cf eek, andyrUJU]r l]vv, 
"-J 

v!vvl!'

Prrzor Croek -acroinvertebrate data suggest piscicide treatment of Sage
Creek would not affect rare macroinvertebrate taxa in Sage. Furthermore,
these neighboring streams provide a source for recofonization from winged
adults.

Mnni tnri nrr wi ll alfow evaluation of the effects of piscicide treatment on
macroinvertebrates in Sage Creek. Macroinvertebrates will be sampled
before treatment in 20L0, and monitored yearly afterwards for 2 years to
n-.r'1 ,.rt_ a +1-.^ effectS on communitV composition and abundance.EVGTUGLE LI1E \

i"\

\,i

1
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ti,
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Figure 0-1: Map of Sage Creek, Pryor Creek, and Dry Head Creek showing proximity of macroinvertebrate sampling stations
to Sage Creek.

Comment 5f: Adverse effects on any unique, rare, threatened, or endangered
species
The NHP database Iists several vertebrate species of special concern as

^r\-,,rrinrr in oT near the Sage Creek watershed (Table 0-7). Fiefd guide
information provided by the NHP website affows inference on potential
impacts to these species. Evaluation of their habitat needs, forage base,
nresrtmed clistrihrrtion- anri mioref ion f imino sttooesf s imn:r-f q 1_ n f heSe
lJTgDUItLgU UIDL!MLIvIlt qllu rrlIY!qu!vrr ualtrriiY ruYY

species would be nonexistenL or negligible.

BaId eagles have wide distribution in Montana, and are likely to make at
least incidental use of Sage Creek. As discussed in Comment 5b, effects
of the project on bald eagles would be minor and temporary given the:-r
preference for larger streams.

Pr\Inr I roo r

macroinvertebr
:J_a q:mnl i nn

l)r\/ Ho.ad ( rce K"- r
macroinvertebra
f a I .i 

^^Lg JAjLLIJf,rll\j

2A



rrr1..-^a -^^^.i ^- of bat listed as species of special concern have inferred
distributions that encroach close to, but do not enter the Sage Creek
r.,rfnrdla^^ ^s bats feed on aerial insects, a temporary reduction inwa Lg! Dtlgu. nl
'i nrzar1_al.rr=1-ac nrnrirrr-oI in SaOe Cree'r'.iaq ^^+^^+i^r +^ affeCt batS.IIIVtil LCJJId-Lt:> PIUUTL.rUt'LT Ill rqyu v!uu^ -]qr y\-/LcllLJol Lv

Habitat observations and diet information provided by the NHP suggest that
these species do not rely on invertebrates with an aquatic fife history
qf :rre Snnf f ed h:j- s (trrtdcr-' l '+"-\ fnr:no A\/ar mesiC tO aridJLayE. JI/vLLcv vquJ \,LuvvLLLICL lILa.UuJaLufII/ r\JraVU uvgr I

environments and specialize on moths. Likewise, Townsend's big-eared bats
(Cnrvnnrhinttq fnurnsenrlii) r:onslme mosf lv *^+l'-^ -IfL\^rrrvh ol_her l_axa listeci\WVLylrVL!tLttUD vrrvrr/ vvf f Jurrrv rrrvJLf j iLtULllJ, OL LllVUyrl vLllE! Lq c

in their diet preferences include terrestrial invertebrates such as wasps
and beetles. Although some moths have an aquatic earfy life history
stage, most are of terrestriaf origin. The pallid bat (Antrozous
paTTidus) also tends to forage over arid to mesic shrublands or forests.
fts diet is varied, with terrestrial invertebrates comprising the bulk of
the listed taxa. Given the arid to mesic habitat affinities of these
three species of bats, combined with the apparent fack of reliance on
invertebrates with an aquatic fife history stage, the preferred option
would likely have a negligible affect on these species. Moreover, the
other species of bat occurring in this area would suffer minor if any
impact owing to a fack of refiance on i-nvertebrates of aquatic origin.

Snncrhird qnor-i es of sneci al concern occurrinq near the project area
include the sage thrasher and bobolink. The preferred alternative woufd
rrnlike'l v fo harre ^n imnar:f cln eiJ.her snecies for a host of reasons."v*
Timing piscicide application to late sunmer or early fall woufd avoid
sensitive nesting and breeding periods. Moreover, both species begin
their fafl migration in mid-August, so few if any birds would remain
during treatment. Habitat suitability is another issue. As the name
qrrncoqJ_ q q:da l_ hr:qharq nrafar maci a o=rro1-rrrrqh :nrl af r^ss-l anC]S - malouyysouo, oqVv - t,-t)Iel itteljIU 5dgEU!uJrr qllu vroorrqrrvr, LLtuK-fng

their presence near Sage Creek lncldental. Likewise, bobolinks are a
grassfand bird, preferring open meadows. The combination of project
timing and narrow extent of human activity (within the riparian corridor)
makes adverse affects on either species highly unlikely.

Tho P'laine qnadefoot is a species of special concern documented to be
present in the Sage Creek watershed. As noted in Comment 5c, the Pfains
snedefoof rnrorr'l r-l lre hi oh'l v rrn'l i kel v f o ey"-^-'i ^^^^ -^-'^rse ef fects fromDIJqVE!VVU WVUfU Ug ltfyrlfJ Urrrr^urJ uv e^yuIIgllug quvE

ni qr-i r-i rlc f roalmsnl. This species of toad has impermeable skin and is not
capable of aquatic respiration. Moreover, its reproductive strategy
involves use of ephemeraf standing waters formed by large storm events.
Therefore- no I:rrz:l snadefOOt WOUId likelrz he nresen1- in Q:no Croof-If fUIUMUt lMq! VqI JyqqEMU WVUIU rrLgrJ UU u!UJvll

including its marshy headwaters.

The western hognose snake is a species of special concern with limited
nnfan]_i:l l_n occur in the Sage Creek watershed. The NHP considers 1tsyv evrr

range to encompass most of the eastern two-thirds of Montana,' however,
relatively few records are available for the state (Maxell et al. 2003).
None are in or near the Sage Creek watershed. Littfe is known about its
nrafarrad h:hjlal or habits in Montana, although this species typically
consumes toads as its primary prey. If western hognose snake does occur
in the upper Sage Creek watershed, negative effects on this species woufd
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likely be negligible. Piscicide treatment would have little effect on its
forage base, ds application would occur after the sensitive larval stage
of toads and froqs.

Table 0-7: Vertebrate species of special concern known to occur in or near the Sage Creek watershed.

Conm.on Name Seientific Naane NaturaT Known/Inferred
Heritage Distribution
Ranks

Bald eagles Hafieatus G5S3 Nearest known nest is
Teucocephalus about 14 miles away.

Spotted bat Euderma macufatum G4S2 Higher efevations in Sage
Creek watershed (T8S R26E
Sections 1-5)

Palfid bat Antrazus pallldus G5S2 Adjacent to Sage Creek
watershed (T7S' R.218,
Section 32 )

Townsend's big- Corynorhjnus G4S2 Higher elevations in Sage
eared bat townsendii Creek watershed (T7S,

R27E Sections 29, 3I, and
32)

Bobolink DoTlchonyx G5S2B Uplands to the northwest
oryzivorus of project area.

Saoe fhr:sher Orca<aonrec G5S3B Uplands ro the southwest
montanus of the Projecl area.

Pleins sn:defooi cnoa homhifrsns G5S3 Documented in the Sage
Creek watershed

Western hognose Heterodon nasicus G5S2 Known from several
snake sighti-ngs j-n the

ne i ghboring, B-Lg Horn
River basin

L.2. Human Environment

L -2.L. Noise and E].ectric Effects
Impact

unknown 
"orr.t*nil.lor 

potentially can comment
d the proposed action result Sigmificantlnpact Be Index

Mitiqated
. fncreases ln existinq nolse X

ICVEIS I

Exposure ofpeople to serve or nuisance noise X

evels?
. Creation of electrostatic or X

l-ectromagnetic effects that coufd
detrimentaf to human heafth or

roperty?
. fnterference with radio or X

refevision recepL-Lon and operation?

zz



Irnpact
Unknown None Minor Potentially Can Comment

uJ-d the proposed action result Sigmificantfmpact Be Index
: Mitigated

. Afteratlon of or interference X

irh the productivit-y or
rnf i I :hi I i f -z nf f he p-i q-i rc l:r6i
se of an area?
. Conflicted with a designated X
atural area or area of unusuaf
cientific or educationaf

i mnnrf:nca?
. Confllct with any ex-isting land X
^^ "L^^^ ^e would constrainDY WTlVDY PrgDglru
r nnfenf':l Irr n-ohibit the
rnnnqarj :c1- i nn ?

. Adverse effects on or refocation X
f residences?

L.2.2. Land Use

L.2.3. Risks/Hea1th Hazards

Comrnent 8a: Risk of expJ-osion or reJ.ease of hazardous substances
AJ-ternative 1: Proposed Action
Use of rotenone constitutes a release of a substance hazardous to fish and
nl-har ai I l-ra,-spiring organj-sms. See coniments 3a on risks to the
environment and human health, and mitiqative actions to minimize adverse
effects.

MSDSs for CFT Legumine and KMnOa, describe risks of explosion for these
^^m^^,ln;a r^Tl-L - €r--L^^int of I92 oF (89 oC), CFT Legumine has a lowu\rrrLPULlll\.r> . vrr Lrr d I Id >.l .lIJU_

risk of combustion or explosion. Special caution is required for
transporting and using materials with a flashpoint of less than I40 oF (60
"C). Neverthefess, foam or COz flre extinguishers would be avaifable
rlrrrinrr t- r:ncnort and handling or undiluted product. KMnOq is nonflalnmable,
but has an explosion hazard when in contact with organic or readily
oxidizable compounds. Such materials would not be at the project site,

fnpact
Unknown None Minor Potenti-ally Can Conoent

uld the proposed action result Sigmificanl11e1"t. ei rndex
: Mitigated
Pi clz nf rn avnlg5ion or refease X YES 8a

f hazardous substances (including,
ut not I i mi ted to oi-1 , pesLicides,
hemicals, or radiation) in the
vent of an accidenr or other forms
f rlicrrrnl inn?
. Affect an existing emergency X

raqnAnea Ar amardan-\z a\ri^tt:f I An

lan or create a need for a new

. Creation of any human heafth X YES see Bc
hazard or potentiaf hazard?

r'r^' 1^ ^-" ^r^-r c:l ni sci ci dcs f9 X YES see 8a. u!vuru olty ullctLt-uqf vrJuf,urugJ r

used? and 3a
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which eliminates
chemicals.

Alternative 2:
This alternatrve
substances.

the risk of exnl os'i on f rom KMnOa reactinq with other

No Action
nresenfs no ri sk of exnl osion or release of hazardous

Comment 8b: Creation of a human heal-th hazard or potential- hazard.
Alternative 1: Proposed Action
Hazards to human heafth relate to handling non-dilute CFT Legumine and
KMnOq. (As described in 1.1.3 Water, appfication of CFT Legumine or KMnOa

to surface waters according manufacturer's instructions does not present a
risk to human health from exposure to treated water.) To prevent health
risks associated with skj-n contact and inhalation, workers handling full
s1_ renof h CFT T,ecrrrmine worrl d fol I ow exnosltre r:ontrols/nersona l nrof ectionvLe / L'vL

requirements detailed 1n the MSDS and the label. Workers with potential
fo be exnosed to non-dilute CFT T,eormine woufd wear chemical resistant
nl nrzaq l.rnnl_ q lrrnl_ ar-t i rZO F\zat"7aa r :nrl r^qni r:]. 6rq
VMEJT VvvuJt },LVLgULfVE ElgWgqI OltU IgJI/r!qLv!r.

KMnOa presents a potential human health hazard with skrn contact,
inhafation, or ingestion. Personnel working with the non-dilute product
would follow safety practices detailed in the MSDS for KMnOa. This
incfudes gloves and eye protection.

Ar-r-i den1_ a l sni I I s nresent another no1. en.|_ ial avenue for threats to human
heafth from either CFT Legumine or KMnO+. In the event of a spill, workers
woufd foflow accidental- release measures detailed in the MSDSs for each
r-nmrrnrrnri r^rh i 6|i invOlVe COntainment and c] i snosa I Prot or-1_ i rzc F\zFrarFF r: andvvr|Lyv ur ru,

^'l ^-'^ r^ryrri raj l_ n h:njl o qni l'l q
9f UVUD aIU !EVqr!ev uv rrqiruru JyIrID.

Alternative 2: No Action
This afternative would not create a human health hazard or potential
hazard.
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L.2.4.
Impact

Unknown None Minor Potentially Can Conment
rld the proposed action result Sigmificantlmpact Be Index
: Mitigated

. Alteration of the location, X
i cfrihrrrinn rJonci j-rr nr arnr^rl'hurvrrr verru'uj/

ate of the human population of an
rea ?

. Alteration of the sociaf X
tructure of a community?
. Alteration of the fevel or X

istribution of employment or
^nr'rr il rz n- nar<6n4] income?
- Chancres i n i nclustrial or X
onunercial actirrity?
. Increased lrafflc hazards or X
ffects on existing transportation

facilities or patterns of movement
f people and qoods?

1 O. PUBLIC SERVICES/TAXES/UTILITIES IMPACT {.

Can
lmpact Be
Mitioated 't

Comment
Index

Will the proposed action result in:

Unknown * None Minor *
Potentially
Significant

a. Will the proposed action have an effect upon or result
in a need for new or altered governmental services in
any of the following areas: fire or police protection,
schools, parks/recreational facilities, roads or other
public maintenance, water supply, sewer or septic
systems, solid waste disposal, health, or other
qovernmental services? lf anv. specifv:

x

b. Will the proposed action have an effect upon the local
or state tax base and revenues?

x

c. Will the proposed action result in a need for new
facilities or substantial alterations of any of the following
utilities: electric power, natural gas, other fuel supply or
distribution systems, or commun ications?

x

d. Will the proposed action result in increased used of
anv enerqY source?

X

e. **Define proiected revenue sources
X

f. *+Define proiected maintenance costs
X

g. Other:

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Land Resources (Attach additional pages of
narrative if needed):

**11'@

Will the proposed action result in:

IMPACT,'.

Can
lmpact Be
Mitiqated,i

Comment
lndexUnknown * None Minor *

Potentially
Significant

a. Alteration of any scenic vista or creation of an
aestheticallv offensive site or effect that is open to

X



b. Alteration of the aesthetic character of a communitv

c. *xAlteration of the quality or quantity of
recreational/tourism opportunities and settings? (Attach
Tourism Report)

d. **'r.For P-R/D-J, will any designated or proposed wild
or scenic rivers, trails or wilderness areas be impacted?

see 11a,11

Narrative Description and Evaluation of the Cumulative and Secondary E

narrative if needed):
on Land Resources (Attach additional pages of

1 2. CULTURAL/HISTORICAL RESOURCES

Will the proposed action result in:

IMPACT *
Can

lmpact Be
Mitiqated *

Comment
lndexUnknown'r None Minor,r

Potentially
Significant

a. xxDestruction or alteration of any site, structure or
object of prehistoric historic or paleontological
imoortance?

X

b. Physical change that would affect unique cultural
values?

x

c. Effects on existing religious or sacred uses of a site
or area?

x

d. *l,**For P-R/D-J, will the project affect historic or
cultural resources? Attach SHPO letter of clearance.
(Also see 12.a)

X

e. Other:

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Land Resources (Attach additional pages of
narrative if needed):

C. SIGNIFICANCECRITERIA
13. SUMMARY EVALUATION OF SIGNIFICANCE IMPACT *

Can
lmpact Be
Mitioated *

Comment
Index

Will the proposed action, considered as a whole:

Unknown * None Minor *
Potentially
Significant

a. Have impacts that are individually limited, but
cumulatively considerable? (A project or program may
result in impacts on two or more separate resour€s
that create a significant effect when considered together
or in total.)

x

b. lnvolve ootential risks or adverse effects which are
uncertain but extremely hazardous if they were to
occur?

X

c. Potentially conflict with the substantive requirements
of any local, state, or federal law, regulation, standard
or formal olan?

X

d. Establish a precedent or likelihood that future actions
with significant environmental impacts will be
oronosed?

X

e. Generate substantial debate or controversy about the
nature of the imoacts that would be created?

X

zo



f x*xFor P-R/D-J, is the project expected io have
organized opposition or generate substantial public
controversv? (Also see 13e)

X

g. xx*xFor P-R/D-J, list any federal or state permits
required.

308
discharge

DEQ

Narrative Description and Evaluation of the Cumulative and Secondary Effects on Water Resources (Attach additional pages of
narrative if needed):

PART II. ENVIRONMENTAL REVIEW, CONTINUED

1. Description and analysis of reasonable alternatives (including the no action alternative) to the
proposed action whenever alternatives are reasonably available and prudent to consider and a
discussion of how the alternatives would be implemented:

Alternative 1. Nonnative fish eradication followed by native fish introduction. Remove brook
trout and if found rainbow trout using piscicide and stock Yellowstone cutthroat trout to replace
the population. This is the preferred alternative.

Alternative 2. No Action. Don't remove remaining non natives which would likely expand and
retake the rest of Sage Creek and loose all progress made with cutthroat restoration.

Alternative 3. Mechanical removal of non-native fish. Non natives found during survey work
have been removed. Juvenile fish are not very susceptible to mechanical capture. In July
dozens of young of year brook trout were seen but not collected due to habitat complexities.
This effort would take substantially more time and funds than a single day chemical treatment.
It has a high likely hood of failure with brook trout likely out migrating due to disturbance.

More detailed discussion of the original alternatives are still relevant and are as follows:

Four alternatives received consideration during preparation of the environmental assessment. The
proposed alternative (alternative 1) and no action (alternative 2) were evaluated in detail. Two
additional alternatives were eliminated from full consideration, as they were more expensive, less
feasible, and would have a low probability of meeting project objectives, namely establishment of a
genetically pure population of Yellowstone cutthroat trout.

1.3. Alternatives Given Detailed Study

1.3.1. Alternative 1: Nonnative fish eradication followed bv native fish introduction
The proposed action includes removal of brook and rainbow trout in a 28-mile reach of Sage Creek
using piscicide. Removal of nonnative fishes would eliminate the threats associated with predation,
competition, and hybridization. The anticipated outcome would be complete removal of brook and
rainbow trout from the project area, because piscicides have been demonstrated to be 100% effective
with use of proper techniques. The predicted consequence of alternative 1 is establishment of a
genetically pure, self-sustaining population of Yellowstone cutthroat trout.

This alternative differs from the original (FWP 2008), in that the treated area is expanded from 10
miles to 28 miles of stream. In addition, instead of a phased treatment, where the upper 1.1 miles
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would be treated the first year, and the remainder treated in subsequent years, the entire length
would be treated the first year. Additional treatments may occur in two subsequent years if
monitoring found incomplete removal of nonnatives.

A primary consequence of increasing the amount of stream habitat treated and elimination of the
phased approach is a reduced forage base of predators on aquatic invertebrates and fish over a
greater area beginning in the first year. As biomass of invertebrates rebounds quickly following
disturbance, the effect would be minor and of short duration. Timing treatment during fall coincides
with a period when many macroinvertebrate taxa have completed their life cycle, and the next
generation is within eggs and not vulnerable to piscicide. Drift and dispersal of aerial adults from
neighboring drainages would result in recovery of the diversity of invertebrate assemblage within a
few years. Predators consuming fish would have a longer period without this forage base; however,
reintroduction of Yellowstone cutthroat trout would restore this food source within 4 years.

Mitigative measures associated listed under the comments in the environmental review would
minimize the amount of piscicide used and reduce the risk of exposure to humans and livestock.
Consequently, this alternative would have a minor effect on state waters while being economically,
environmentally, and technologically feasible. Compared to electrofishing or angling (alternative 3),
the use of piscicide takes less time and money in removing nonnative fish, which gives this option the
greatest economic feasibility. Likewise, the combination of low persistence of these chemicals in the
environment, and the mitigative steps to reduce environmental impacts, makes this an
environmentally feasible alternative. As piscicides can be 100% effective in removal, this alternative
is also technically feasible.

1.3.2.Alternative 2: No action.
The predicted consequence of the "No Action" alternative is that a Yellowstone cutthroat trout
population in Sage Creek would not be restored, and brook and rainbow trout would flourish.

1.4. Alternatives Considered but Not Given Detailed Study

'l.4.L Alternative 3: Introduction of Yellowstone cutthroat trout without removal of
existing fish populations.
This alternative would not allow attainment of the purpose of the project, namely establishment of a
genetically pure population of Yellowstone cutthroat trout. Rainbow trout are well established in this
portion of Sage Creek, and would likely hybridize with reintroduced Yellowstone cutthroat trout. To a
lesser extent, the abundance of brook trout is also likely to limit the success of this project, given the
high reproductive potential of brook trout in Sage Creek, and the tendency of brook trout to displace
Yellowstone cutthroat trout in small streams. Because the continued presence of brook trout and
rainbow trout is incompatible with establishment of a sustainable, pure population of Yellowstone
cutthroat trout, this alternative was not evaluated in detail. These factors render this alternative
technically and economically infeasible.

1.4.2. Alternative 4: Introduction of Yellowstone cutthroat trout with mechanical
removal of existinq fish populations.
This alternative is the same as the proposed action, except no piscicides would be used. Removal of
fish would be by mechanical means only, including both electrofishing and angling. Angling is the
least effective of these methods, and an estimated 20o/o of fish can be removed this way on an annual
basis. Reproduction from year-to-year would nullify much of this effect. Angling is also a particularly
inefficient method for removing smallfish. Electrofishing is also inefficient at removing small fish, and
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effectiveness on Sage Creek would likely to be 5-80o/o depending upon the staff and the amount of
cover in the stream. Habitat complexity in Sage Creek would provide refugia from the electrical
current and netting, which would prevent full removal of brook trout and rainbow trout. The remaining
rainbow trout would spawn with Yellowstone cutthroat trout resulting in hybridization. Similarly,
competition with the remaining brook trout would jeopardize persistence of Yellowstone cutthroat
trout.

This alternative is economically and technologically infeasible because of the uncertainties associated
with the success, and the number of years that would be required before efforts even close to 100%
success could be guaranteed. This would need to be conducted continually on a one or two year
basis. Costs would be $6,000 to $12,000 per year and provisions would have to be made to staff this
project on an annual or biannual basis. These time delays would not only cost more money, but
would also slow the process of Yellowstone cutthroat trout recovery.

2. Evaluation and listing of mitigation, stipulation, or other control measures enforceable by the
agency or another government agency:
(This section provides an analysis of impacts to private property by proposed restrictions or stipulations in this EA as
required under 75-1-201, MCA, and the Private Property Assessment Act, Chapter 462, Laws of Montana (1995). The
analysis provided in this EA is conducted in accordance with implementation guidance issued by the Montana
Legislative Services Division (EOC, 1996). A completed checklist designed to assist state agencies in identifying and
evaluating proposed agency actions, such as imposed stipulations, that may result in the taking or damaging of private
property, is included in Appendix A.)

The actions requested in this document are twofold. First, address the known population of brook
trout found in an untreated section of Sage Creek that was previously thought to be fishless. The
2011 runoff apparently improved habitat conditions and potentially connected isolated brook trout
which in turn produced offspring from the 2012 and 2013 years based on size of brook trout caught in
July 2013. Three years of survey work below the perceived rock barrier and the upper extent of the
original treatment has never documented a brook trout. Additionally, local anglers have been
satisfied with the resulting cutthroat and have not caught a brook trout since the first treatment. lt's
believed the known brook trout are above the barrier. Removal actions would include a buffer below
the barrier to better insure the brook trout were removed. Second, the EA would extend the
timeframe for future removals if necessary for the next 5 years.

PART IV. EA CONCLUSION SECTION

1. Based on the significance criteria evaluated in this EA, is an EIS required (YES/NO)? lf an EIS
is not required, explain whv the EA is the appropriate level of analysis for this proposed action.

Evaluation of potential impacts on the physical and human environment provides the basis for determining the
need for an environmental impact statement (EIS), which is a more rigorous evaluation of potential impacts to
human health and the environment from the proposed action. If evaluation of these significance criteria suggests
the proposed action would result in signifrcant impacts, an EIS would be required.

This environmental review demonstrates that the impacts of this proposed project are not significant. The
proposed action would benefit Yellowstone cutthroat trout in Sage Creek with minimal impact on the physical,
biological, or the human environment.
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The original and addendum EA's for Sage Creek were generally supported with very few negative comments.
The local landowners, Crow Tribe, USFWS, and USFS have been supportive of the project and support the
project.

2. Describe the level of public involvement for this project if any and, given the complexity and the
seriousness of the environmental issues associated with the proposed action, is the level of
public involvement appropriate under the circumstances?

This is a continuation of past efforts. Private landowners have provided access and support for the
project. The Crow Tribe has an MOU with the state for cutthroat restoration.

3. Duration of comment period, if any. Date when comments are due. Mail or email address to
send comments. Public comment will be from July 26th through August lotn, 2013.

Send comments to:

Ken Frazer
Montana Fish, Wildlife & Parks

2300 Lake Elmo Drive
Billings. MT 59105

(406) 247-296r
kfrazer@mt.gov

4. Name, title, address and phone number of the person(s) responsible for preparing the EA:

Mike Ruggles
Fisheries Biologist

2300 Lake Elmo Drive
Billings, MT 59105

(406) 247-2963
mikeruqqles@mt.qov

Carof Endicott
Ye'l I owstone Crrtthroat Trout Restoration Biologist

\4anfr13 F-.i sh l^l-i lr^l'l ife_ and Pa-ksL'MILAIIA !!JIIt UlfrUIMt qllu Lq-i:

1354 Hishway 10 West
r,ivingslon, MT 5g041

tAnG\ )2)-?7-l n
\=vv/

cendicottGmt. qov

APPENDIX A

PRIVATE PROPERTY ASSESSMENT ACT CHECKLIST

The 54th Legislature enacted the Private Property Assessment Act, Chapter 462, Laws of Montana
(1995). The intent of the legislation is to establish an orderly and consistent process by which state
agencies evaluate their proposed actions under the "Takings Clauses" of the United States and
Montana Constitutions. The Takings Clause of the Fifth Amendment of the United States Constitution
provides: "nor shall private property be taken for public use, without just compensation." Similarly,
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Article ll, Section 29 of the Montana Constitution provides: "Private property shall not be taken or
damaged for public use without just compensation..."

The Private Property Assessment Act applies to proposed agency actions pertaining to land or water
management or to some other environmental matter that, if adopted and enforced without
compensation, would constitute a deprivation of private property in violation of the United States or
Montana Constitutions.

The Montana State Attorney General's Office has developed guidelines for use by state agency to
assess the impact of a proposed agency action on private property. The assessment process includes
a careful review of all issues identified in the Attorney General's guidance document (Montana
Department of Justice 1997). lf the use of the guidelines and checklist indicates that a proposed
agency action has taking or damaging implications, the agency must prepare an impact assessment in
accordance with Section 5 of the Private Property Assessment Act. For the purposes of this EA, the
questions on the following checklist refer to the following required stipulation(s):

(LIST ANy MtTtGATtON OR STI9ALTIOTS REQUIRED, OR NOTE "NONE") None

DOES THE PROPOSED AGENCY ACTION HAVE TAKINGS IMPLICATIONS
UNDER THE PRIVATE PROPERTY ASSESSMENT ACT?

YES
1. Does the action pertain to land or water management or environmental

regulation affecting private real property or water rights?
2. Does the action result in either a permanent or indefinite physical occupation

of private property?
3. Does the action deprive the owner of all economically viable uses of the

property?
4. Does the action deny a fundamental attribute of ownership?
5. Does the action require a property owner to dedicate a portion of property or

to grant an easement? [f the answer is NO, skip questions 5a and 5b and
continue with question 6.1

5a. ls there a reasonable, specific connection between the government
requirement and legitimate state interests?

NO
X

X

x

x

X

5b.

6.

7.

la.
7b.

7c.

ls the government requirement roughly proportional to the impact of the
proposed use of the property?
Does the action have a severe impact on the value of the property?

Does the action damage the property by causing some physical disturbance
with respect to the property in excess of that sustained by the public
generally? [f the answer is NO, do not answer questions 7a-7c.1

ls the impact of government action direct, peculiar, and significant?

Has government action resulted in the property becoming practically
inaccessible, waterlogged, or flooded?
Has government action diminished property values by more than 30% and
necessitated the physical taking of adjacent property or property across a
public way from the property in question?

X

Taking or damaging implications exist if YES is checked in response to question '1 and also to any one
or more of the following questions: 2, 3, 4, 6,7a,7b,7c; or if NO is checked in response to questions 5a
or 5b.

lf taking or damaging implications exist, the agency must comply with Section 5 of the Private Property
Assessment Act, to include the preparation of a taking or damaging impact assessment. Normally, the
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preparation of an impact assessment will require consultation with agency legal staff.

Addendum A

IIncl af ecl vraf er crr^ l if rz d'i sr-rrss ion nrorri ded hrz e arnl trndicott.vyvq uus

This project would involve discharge of rotenone into Sage Creek. Rotenone
is an insecticide formerly used in organic agriculture and home gardening,
as weII as being an effective piscicide. Rotenone comes from the roots and
stems from a variety of tropical and subtropical plants in the pea family
(Fabaceae) . The mofecufar constituents of rotenone are carbon, hydrogen,
and oxygen and detoxification entails breaklng rotenone lnto these
nontoxir- r-omnonents. Rotenone is relatively inexpensive and accesslble,
and is a routine method to remove unwanted fi-sh from lakes and streams.
Rotenone acts by blocking the ability of tissues to use oxygen, which
causes fish to asphyxiate qulckly.
Rotenone is a highly reactive molecule, a factor favoring its quick
cler-omnosif ion in the environment. This degradability is in marked contrast
to some pesticides used in nonorganic agrlculture. Organochlorines are
synthetic pesticides comprised of chlorinated hydrocarbons, and include
chemicals such as DDT, heptachlor, and chl-ordane. These compounds persist
in the environment long after their release, making the behavior and fate
^+ ^^^L l^ri no nesf i r-i rieS SUbStanti3]l rz ri i f faran1_ f rnm ral- annna WhiChv! v!vqllvullIvrrrrg IJgoLr9ruq Ly ur!!E!sf f L r Lvrrl !vLUrrvrret

breaks down within days, or l-ess, in a stream or soil environment.
Organophosphates are another class of pesticide that differs markedly from
rotenone in terms of threats to human heal-th and the environment. Commonly
used organophosphate pesticides include malathion, parathion, and
diazinon. Although these chemicals are considerably less persistent than
the organochl-orines, they are more acutely toxic, and act as potent
neurotoxins. Organophosphate polsonings are one of the most common causes
nf nniqnninrr rpglldwide. fn COntrast, rotenone dOeS not Share this aCute
toxicity to humans with the organophosphate pesticides.
CFT Legumine'" (Prentiss 2001 ) is the rotenone formulation proposed for
this project. The EPA has registered this formula (Reg. No. 75338-2), and
approved its use as a piscicide. fnformation on its chemical composition,
nArqi ql-onr-a i n the envirOnmenL, riSkS tO human health, and ecolOgiCal
rj-sks come from a number of sources including material data safety sheets
(MSDS) and manufacturer's instructions. (A MSDS is a form detailing
chemical and physicaf properties of a compound, along with information on
safety, exposure limits, protective gear required for safe handling, and
procedures to handle spills safely.) In addition, Fisher (2001 ) analyzed
the concentrations of major and trace constituents in CFT Legumine,
^-,-r,,-+^^ +1-,^ foxir-ifrz of ear:h_ enr^l ex^mined ners.i sfence in theEVOIUALUU Lllg LVA!UrLy V! 9uurrt qrr9 uAqlrrfllgU y9!DrDLEl

envrronment.
The MSDS for CFT Legumine lists three categories of ingredients for this
formula (Table B). Rotenone comprises 5% of CFT Legumine by weight.
7\aoaa'i-f^n -^sins account for 5%, and the remaining 90% are i-nertNJJUU]ALEU IU)IITD AUUVUIIL ]
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innrad'iant- e of which the solvent n-methyfpyrrolidone is a component.
Additionaf j-nformation in the MSDS confirms rotenone's extreme toxlcity to
.tr; ^1-L a D11 -

Table 8: Composition of CFT Legumine from material safety data sheets (MSDS)

ChamicaT
Ingredients

PercenXage by
Weight

CAS. No.1 TLrrt" (units)

Rotenone
Other assoclated
resins
Tnc-l :n4rccl:aarS

inclrrdina n-

5.00
5.00

90

B3-1 9-4

81 2-50-4

mq/m

Not listed

methvlpvrrof i done
Chemical abstracts number

)-"A rLV rer_Lects tne _Leve-L or
without an unreasonable risk
source not found. Error!

avr^<rrva f l-raj- -\o rr-nr ^: l r"rnrl,a f Can expef _f enCe
of disease or injury (see Error! Reference

Reference source not found. )

An:lrzq'i q af the chemical composition of CFT Legumine found that on
comprised 5? of the formula (Fisher 2001), consistent

wi l-h MSDS rennrf i no Ol-her constituents were solvents or emulsifiers added
to assist in the dispersion of the relatively insofubfe rotenone. DEGEE,
or cliefhvl olvr:ol monoefhvl el_her- A \aIAter-sofuble Sofvent, wdS the

'Y-JvgIIJ,fvulav!'q

largest fraction of the CFT Legumine anafyzed. Likewise I n-
methylpyrrolidone comprised about 10? of the CFT Legumine. The emulsifier
Fennedefo 99" is an inert additive consisting of fatty acids and resin
:cirlq t'hrr-nr^ducts of WOOd pulp and Common ConstitUents Of SOap\ v-y -y'".
formrrl ati ons) -^^ ^^r "^+lrrr'l one r^rl rzr-ol s (PtrGs) - wh'i r:h are common additives!vrrttqrqeLvrLo ) , C1llLtr y\JrygLlIyIgIlE !|ryUVfD \L !uJ/ t vvrrJeil

in consumer products such as soft drinks, toothpaste, eYe drops' and
suntan lotions. Trace constituents lncluded exceptionally low
concentrations of several- forms of benzene, xylene, and naphthal-ene. These
organic compounds were at considerably lower concenLrations than measured
in Prenfish, another commercially avaj-lable formufation of rotenone, which
uses hydrocarbons to disperse the piscicide. Their presence in trace
amounts in CFT Legumine relates to thelr use as sol-vents in extractang
rotenone from the original plant. material.
Table 9: Average percent concentrations and ranges of major constituents in CFT Legumine lost (Fisher 2007).

RotenoTone rr- DEGEE Fennedefo
methylpyrrolidone 99

Major CFT Rotenor2e
Legttminefiormula
Constituent
Arzo r: no * 5 .72

4 . 64-5 .89
0.718
0.43-0

9.8
8.14-10. B

61. 1

58.2-63
1.I
5. B-189BndtluY

di of hrr'l nl rzcnl mnnnol- hrr'l of herf * Y-

Persistence in lhe environment and toxicity to nontarget organrsms are
m:inr.\^nqidar3ll6ns in determining the potential risks to human health
and the environment, and severaf factors inffuence rotenone's persfstence
and toxicity. Rotenone has a half-life of 14 hours at 24 oC, and 84 hours
at 0 "C (Gilderhus et al. L986, 19BB), meaning that haff of the rotenone
is degraded and is no Ionger toxic in that time. As temperature and
sunlight increase, so does degradation of rotenone. Higher alkalinity
(>170 mq/L) and pH (>9.0) also lncrease the rate of degradation. Rotenone
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tends to bind to, and react with, organic molecules rendering it
inoffor-j- irza q.) hicrher -rlnr:entrations are re.nrired in streams withrvvurvet

increased amounts of organic matter. Without detoxification, rotenone
would degrade to nontoxic levefs in one to several- days due to its break
down and dilution in the aquatic environment.
Mitigative activities proposed would further reduce the spatial and
femnoral extent of rotenone toxicitv A detoxification station established
immediately below the constructed barrier would release KMnOa up to the
effective concent.ration of 0.5 to 1 ppm. This strong oxidizer rapidly
breaks down rotenone into its nontoxic constituents of carbon, oxygen, and
l.rrrrlrnaon r^ri f \ total breakdown occurring within 15 to 30 minutes of, vY J 9r

Avn^qrrra r^rhich is tvnir:a11v r.a lo a.t-mi Ies stream travel time. KMnO+ in turn"]L.-

breaks down into potassium, manganese, and water, which are common
constituents in surface waters, and have no deleterious effects at the
concentrations used (Finlayson et aI. 2000). In addition, KMnOa is a
commonly used oxidizer in wastewater treatment plants, so its refease into
streams and rivers is a regular and widespread phenomenon. The result of
release of KMnOa on water quality would be elimination of toxic
concentrations of rotenone. An additional back up detoxification statj-on
would be on-site and deployed if necessary.
The concentration of rotenone in treated waters is another factor relating
l.o nofenfial effects from incidental ingesti-on by other organrsms,
lncluding humans. The effective concentration of rotenone is 0.025 to 0.05
nnl'r- r^rh'i r-h is rr:rrrrh'l rz errrrirralent to I/400 to I/BOO of a grain of tableYYV 

's:lI r.lar Ii1-op. The Nationaf Academy of Sciences suggested concentrationsvv!

^F 1A /-l^.nf R-900 orains of salf ner lifer) nnse -^-'^-^^ ^ffects(JI -L.t Pl,llt \dUUuw e r Jww y!qrrlD vr JoaL yEr rrLEr / IJUDs llu quvsrDs sr

to human health from chronic ingestion of water (Nat-iona1 Academy of the
Sciences 1983). Moreover, concentratj-ons associated with acute toxicity to
humans are 300-500 mg per kilogram of body weight (Gleason et al. 7969),
which means a 150-pound person would have to drink over 23,000 gallons in
one sitting to receive a lethaf dose (Finlayson et al. 2000). Similarly,
risks to wil-dlife from ingesting treated water are exceptionally low. For
aw:mnlo 1..2-narln6l bird wOuld have to Consume 100 quarts of treated water,, : yv\

or more than 40 pounds of fish and invertebrates, within 24 hours, for a
lethal dose (Finlayson et al. 2000). The EPA, in their recent
raroniql_r:l_inn evaluation of rotenone (EPA 2001), concluded that exposure
to rotenone, when applied according to fabel instructions, presented no
rrn:r-r-anl_ :hl a risks to humanS and wildf if e. In Summary, this pro j ect would
have no adverse effect on humans or wildlife associated with ingesting
r^r:1- ar do:d f i -h da=rl i --'^rf n'nrrFaawqLE! r uEqu !I>11t \JL LtrEd.\.r IllVgI LElJf dLgJ.

Bioaccumulation of rotenone would not result in threats to human health
and the environment under the preferred alternative. Rotenone can
bioaccumulate in the fat tissues of fish that are not exposed to toxrc
I ^-'^r ^ tt-:^-^rich and Rach 1985) . As a complete fish-kill is the goal, andfEVETD \\lrrr9c_
application will occur over a short time period, bi-oaccumulation woul-d not
he e nrohl em Moreorrer- breakdown of rotenone in killed fish and
invertebrates would also be rapid, so scavengers, such as skunks, mink, or
birds would not experience chronic exposure.
Potential toxicity and perslstence of the other constituents of the CFT
Legumi-ne formulation are additionaf considerations. Proposed
concentrations of n-methylpyrrolidone (about 2 ppm) would have no adverse
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effects to humans ingesting treated waters. According to the MSDS,
inrresf.i o- af lnnn nnm nar ri :rr Far t-hfee months dOeS not 1;esplt invq_/

deleterious effects to humans. In addition, n-methyfpyrrolidone woufd not
narqi qf in surface waters given its high biodegradability. This rapid
degradation, combined with its low toxicity, makes n-methylpyrrolidone a
.rlmmrlnlrz used sofvent in wastewater freafment nlants.
Fisher (2001 ) examined the toxicity and potential persistence of other
major constituents in CFT Legumine, including DEGEE, fatty acids, PEGs,
and trace organic compounds, (benzene, xylene, naphthafene) . With proposed
^^^1 i ^-*ion of CFT Legumine, none of these compounds would violate waterqylrrruo L

^"^ r "i f .- sf andarrls - nor worrl cl therz reach concentrations shown to be harmfull4L,lctffLy JLerlvq!vJt rrv! vvvuru LrruJ r

to wildlife or humans. Furthermore, persistence of these chemicals was not
a concern. The trace organics would degrade rapidly through photolytic
/ qrrnl i nht \ :nrl kri nl nniCaI meChaniSmS. LikewiSe, the PEGs would biodegrade\vqllrlqllu

in a number of days. The fatty acids would also biodegrade, although they
woufd persist longer than the PEGs or benzenes. Nonetheless, these are not
toxic compound.s, so the relatively longer persistence would not adversely
affect water quality. The trace organics woufd be at exceptionally low
concentrations given dilution of the formula present in the drip station,
followed by dilution in the stream. These organic compounds woufd be well
be-Iow f aboratory detection f imits or leveIs that are harmful. Moreover,
these are mod.erately to hiqhly volatile chemicals that woufd break down
through the same mechanisms as rotenone, namely oxidation, dilution, and
treatment with KMnO4. Overa11, the low toxicity, 1ow persistence, and lack
of bloaccumulation indicate the inert constituents ln CFT Legumine woufd
have a minor and temporary effect on water quality.
To reduce the potential risks associated with the use of CFT Legumine, the
following management practices, mit.igation measures, and monitoring
efforts would be employed:

1 A nretreatment bloassay would be conducted to determine the lowestY

effecti-ve concentration and travel time of the chemical in the
stream.

2- Sions worrld he nosted at trailheads and along the stream to warnY'

people not to drink the water, consume dead fish, oL have
recreational contact with the water.

3. Piscicide would be dilut.ed in water and dripped into the stream at a

constant rate using a device that maintains a constant head pressure.
4. A detoxification station would be set up downstream of the target

reach. KMnOa would neutralize the piscicide at this location.
5. An additional detoxlfication would be established downstream from the

initial- detoxiflcation station as a safeguard.
6. Project personnel woufd be trained in the use of these chemicals

including the actions necessary to deal with spi11s as prescribed in
the MSDS for CFT Legumrne.

7. Persons handling the piscicide would wear protective gear as
prescribed in the CFT Legumine label.

B. Only the amount of piscicide and potassium permanganate that is
needed for lmmediate use woufd be held near the stream.
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Sentinel or caged fish woufd be located below the detoxification
station and within the target reach to determine and monitor the
effectiveness of both the rotenone and KMnOa.

mL^ and fate of dead fish would lre anof her notential al-terationrrrg Ir!gDErlug ollu !qLg vr ugqu rlDlt wuulu vg qlrvLlrgr p

of water quality associated with piscicide treatment. Experience has shown
that these fish sink in streams and are difficult to find within a few
r'l arrq ra:rzinn their CarcaSSeS to deCOmpOSe within the Stream wOUfd keep
thelr nutrients available to the next generation of organisms. This
increase in nutrients woul-d 1ikely, temporarily increase biomass of algae,
macroinvertebrates, and fish.
Gomment 2f: Effects on Groundwater
Tnrresfioafions on the fate and transoort of rolenone in soil and
nrnrrnrlr"r:l_ ar i ndi r-ef e l-hi q nrnior-1- r^rnrrl d naf ='l l-ar ^rnrrn.lr^l:i. cr afr'rA'l ity.Yssr-

Rotenone binds readily to soils and is broken down by soil and in water
Ig'7I; Dawson et al. 1991 ; I9'76; Skaar )OOU Ware 2OO2) .I k:ndar rnm-Had

, Ug L J J L 

'Because of its strong tendency to bind with soils, its mobility in most
soi-l f vnes i s onl rz one i nr_l^. ^r +1._^,._l^ ..i n sandv soi l.s rnl_enone .an tfaVelJvaf LJIJvJ !J Vrlf J V]19 I11911t OL LIIUUVII I L!! JqrruJ JvIrJ, L9 Lsltvlls Uql

up to three inches (Hisata 2002) . Combined, the low mobility and rapid
l.:ra:L dnr"rn nreventS rOtenOne frOm COntaminating grOUndWatef .

Groundwater investigations associated with several piscicide projects afso
i nrii r-:]_ a :nnl igslisn of rOtenone, and the inert ingredients, would not*v-Y'
f hreaf en cf rot.t -^,.,-f ^r n,.r'r .i f ,, .-'r .i €^-^-i - i nrrest i oators monitoreduir!uqLUri yrvulIUWALgI YUOrrLy. UAaIIUIIIIA rrlVEOUryqUV!

rrrnrrndr^r:l_ ali n urol I q :rli:r.anj_ l_ n :nd dnr^rnqj_ ra:m nf r^i. anr.lnc nroiry__ ) SCtS,
and did not detect rotenone, rotenofone, or any of the other organrc
r-nmrrnrrnrlq i n the formulated products (CDFG I994) . Likewise, caSe studies
in Montana have concluded that rotenone movement through groundwater does
not occur. For example, FWP monitored a domestic wefl two weeks and four
'.,aoLo r€f n r,,; ^^ on ^^b of rotenone to Lake Tetrault (FWP, unpublishedwsE^r ar Lcr aPPryrlr9 rv yyr
.]-f-\ rnl--i ^crdLd/. rrr-Ls well was down gradient from the lake, and drew water from the
same aquifer that drained and fed the lake; however, no rotenone or
associated constituents were detectable. FWP monrtored qroundwater
associated with several other rotenone prolects, with wel-Is ranging from
65 to 200 feet from the treated waters. Repeated sampling occurred within
neri ods nf rrn +^ '1 -r^"^ 'vith no detectable concentrations of rotenone orIrEr rvvJ v! uy L\J L ! uay J t v

the inert ingredients found.
One domestic well lies relatively close to the fower end of the treatment
area (GWIC database 2012). This well is I,900 feet from the proposed
barrier site and I,200 feet from the detoxificatj-on reach. Given the
minute distance rotenone travels through soifs (1 to 3 inches), its low
mohi Iifrz 'i n rrrorrndwafer- and if s ranir^l hreakdnwn- fhis nroier:f wouLd not

YlvqrrvvYuUv!'v!vgjlvvvvll,

result in contamination of the neiqhborinq well.
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