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May 5,2009 

TO ALL INTERESTED PERSONS AND AGENCIES: 

TENTATIVE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
PERMIT FOR DEPARTMENT OF FISH&GAME, PAIUTE CUTTHROAT TROUT 
RESTORATION PROJECT, SILVER KING CREEK, ALPINE COUNTY 

Enclosed is a tentative NPDES permit and Monitoring and Reporting Program for the above
referenced project. Information about the project and its environmental document is available 
at: http://www.dfg.ca.gov/underthetitleof ..SilverKingCreek.Paiute Cutthroat Trout EIR/EIS." 
The California Regional Water Quality Control Board requests that you review the enclosed 
documents and provide us with your written comments no later than June 5, 2009. Water 
Board staff will consider comments received on the tentative NPDES permit, and prepare a 
proposed Board Order for consideration by the Water Board. Comments received after May '18 
cannot be given full consideration by staff in preparing the proposed Board Order. The Water 
Board will be asked to consider adopting the proposed Board Order at the meeting scheduled 
for July 8 and 9, 2009 in South lake Tahoe, California. 

The Water Board pUblishes its agenda on the Internet at: 

hllp:/Iwww.waterboards.ca.gov/lahontan/board info/agenda/ 

If you prefer to receive a hard copy of the Water Board meeting agenda, please contact Carrie 
Hackler of the Water Board at (530) 542-5404. 

If you have any questions or comments regarding the enclosed documents you may contact Dr. 
Bruce Warden, Environmental Specialist III, at (530) 542-5416, or me at (530) 542-5436. 

! ~ l:i"-;(lLa~emper U~ "
Supervising Engineer, North Lahontan Watersheds Division 

Enclosures: 1. Comment form 
2. Fact Sheet 
3. Tentative Board Order and Monitoring and Reporting Program 

California Environmental Protection Agency 
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COMPLETE FORM AND RETURN 

TO:	 CA Regional Water Quality Control Board, Lahontan Region (Bruce Warden) 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 

SUBJECT:	 Comments on tentative NPDES Permit for DEPARTMENT OF FISH&GAME, 
PAIUTE CUTTHROAT TROUT RESTORATION PROJf:CT, SILVER KING 
CREEK, ALPINE COUNTY 

___.We concur with proposed requirements
 
___We concur; comments attached
 
___We do not concur; comments attached
 

_________________________(Sign) 

___________________________(Type or Print Name) 

___________________________(Organization) 

_________________________(Address) 

_________________________(City and State) 

__________________________(Telephone) 

California Environmental Protection Agency 

"-" Recycled Faper '" 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 
SILVER KING CREEK PAJUTE CUTIHROAT TROUT RESTORATION PROJECT 

FACT SHEET 

This Fact Sheet has been prepared under a standardized format to accommodate a 
broad range of discharge requirements for dischargers in California. Only those 
sections or subsections that are specifically identified as "not applicable" have been 
determined not to apply to this Discharger. 

I. PERMIT INFORMATION 

The following table summarizes administrative information related to the facility. 

Table F-1. Facility Information 
6A020405008 

Discharger California Department of Fish and Game 
-

Name of Facility 

WOlD 

Silver King Creek 
-

Facility Location 
Silver King Creek (between L1ewllyn Falls and Snodgrass 
Creek) 
Alpine County 

Facility Contact, Title and 
Phone 

Stafford Lehr, California Department of Fish and Game, 
1701 Nimbus Road, Ste. A Rancho Cordova, CA 95670, 
Telephone/Fax (916) 358-2838 

Authorized Person to Sign Same as facility contact 
and Submit Reports 

California Department of Fish and Game 
Mailing Address 1701 Nimbus Road, Ste. A 

Rancho Cordova, CA 95670 
Billing Address Same as Mailing Address 

f-

Type of Facility 
Application of rotenone for Paiute Cutthroat Trout 
restoration project 

-
Major or Minor Facility Minor 
Threat to Water Quality Deminimus Category 1 

Complexity Deminimus Category 1 
-

Pretreatment Program N/A 
Reclamation Requirements N/A 
Facility Permitted Flow Not Applicable 
Facility Design Flow Not Applicable 

Watershed East Fork Carson River Hydrologic Unit, Markleeville 
Hydrologic Area 

Receiving Water Silver King Creek 
Receiving Water Type Fresh Water 
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CAllfORNIA DEPARTMENT Of FISH AND GAME
 
SILVER KI:-.JG CREEK PAIUTE CUnHROAT TROUT RESTORATION PROJECT
 

A.	 The California Department of Fish and Game (hereinafter the Discharger) is the 
operator of the responsible for chemical treatment of Silver King Creek with 
Rotenone for the Paiute Trout Restoration Project under this Order. For the 
purposes of this Order, references to the "discharger" or "permittee" in applicable 
federal and state laws, regulations, plans, or policy are held to be equivalent to 
references to the Discharger herein. The land manager of the Silver King Creek 
site is the US Forest Service. 

B.	 The permittee will discharge rotenone at various locations in the Silver King Creek 
Drainage during the project, which are all waters of the State and the United States. 

C.	 The Discharger filed a Report of Waste Discharge and submitted an application for 
National Pollutant Discharge Elimination System (NPDES) permit on April 10, 2009. 

II. FACILITY DESCRIPTION 

A. Description of the Project 

The Discharger will apply rotenone formulation and potassium permanganate into 
Silver King Creek and associated tributaries between Snodgrass Creek (Silver King 
Canyon) and Llewellyn Falls (see map, Attachment A of Order). The project area is 
within the East Fork Carson River Hydrologic Unit, Markleeville Hydrologic Area 
(Hydrologic Unit 1f:632.1 0). The Discharger proposes to apply rotenone in 
September 2009, with a second treatment planned for August or September 201 O. 
A third treatment could be scheduled for 2011 if it is necessary to ensure complete 
eradication of non-native fish. 

Under this permit, the' Discharger is limited to the use of up to two commercially 
available liquid rotenone formulations for this project, specifically Nusyn-Noxfish or 
CFT Legumine,TM or the use of a commercially available carrier-free powdered 
rotenone (for Tamarack Lake). 

The Discharger may apply powdered carrier-free rotenone to Tamarack Lake under 
specific conditions. Field surveys of Tamarack Lake will be conducted in at least 
2009 and 2010 to verify fish presence or absence. If fish are detected through 
these surveys, the Discharger will treat the lake with rotenone. If no fish are 
observed, Tamarack Lake will be removed from treatment locations and not be 
treated with rotenone. 

B.	 Discharge Points and Receiving Waters 

Discharge points will be located throughout the project area and consist of both drip 
stations and backpack-applied spray. The receiving waters are surface waters of 
Silver King Creek and tributaries in the Markleeville Hydrologic Area of the East 
Fork Carson River Hydrologic Unit (HU 632.1) 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 
SIL VER KING CREEK PAIUTE CUTTHROAT TROUT RESTORATION PROJECT 

C. Summary of Existing Requirements and Self-Monitoring Report (SMR) Data 

Not Applicable 

D. Compliance Summary 

Not Applicable. 

E. Planned Changes 

Not Applicable. 

III. APPLICABLE PLANS, POLICIES, AND REGULATIONS 

The requirements contained in the proposed Order are based on the requirements 
and authorities described in this section. 

A. Legal Authorities 

This Order is issued pursuant to section 402 of the federal Clean Water Act (CWA) 
and implementing regulations adopted by the USEPA and chapter 5.5, division 7 of 
the California Water Code (commencing with section 13370). It shall serve as an 
NPDES permit for point source discharges from this facility to surface waters. 

B. California Environmental Quality Act (CEQA) 

Pursuant to Water Code section 13389, this action to adopt an NPDES permit is 
exempt from the provisions of CEQA, Public Resources Code sections 21000 
through 21177. However, CEQA analysis is needed to provide an exemption to the 
California Toxics Rule (CTR) and the State Water Board's Policy for 
Implementation of Taxies Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California (aka State Implementation Plan or SIP). 

C. State and Federal Regulations, Policies, and Plans 

1. Water Quality Control Plans. The Lahontan Water Board has adopted a 
Water Quality Control Plan for the Lahontan Region (the Basin Plan) that 
designates beneficial uses, establishes water quality objectives, and contains 
implementation programs and policies to achieve those objectives for all 
waters addressed through the Plan. All waters, with certain exceptions, 
should be considered suitable or potentially suitable for municipal or domestic 
supply. In addition, the Basin Plan contains a policy and implementation 
program for fisheries recovery programs, specifically allowing for the use of 
rotenone applications when specified conditions are met. Requirements of 
this Order implement those conditions given in the Basin Plan. 

2. Thermal Plan. Not Applicable. 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 
SIL VER KING CREEK PAIUTE CUTIHROAT TROUT RESTORATION PROJECT 

3.	 National Toxit::s Rule (NTR) and California Toxics Rule (Cn~). USEPA 
adopted the NTR on December 22, 1992, and later amended it on May 4, 
1995 and November 9, 1999. About forty criteria in the NTR applied in 
California. On May 18,2000, USEPA adopted the CTR. The eTR 
promulgated new taxies criteria for California and, in addition, incorporated 
the previously adopted NTR criteria that were applicable in the State The 
CTR was amended on February 13, 2001. These rules contain water quality 
criteria for priority pollutants that are applicable to pollutants added to 
discharges from the Paiute Cutthroat Trout Restoration Project. 

4.	 State Implementation Policy. On March 2, 2000, the State Water Board 
adopted the Policy for Implementation of Taxies Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California (State Implementation 
Policy or SIP). The SIP became effective on April 28, 2000 with respect to 
the priority pollutant criteria promulgated for California by the USEPA through 
the NTR and to the priority pollutant objectives established by the Lahontan 
Water Board in the Basin Plan. The SIP became effective on May 18, 2000 
with respect to the priority pollutant criteria promulgated by the USEPA 
through the CTR. The State Water Board adopted amendments to the SIP on 
February 24, 2005 that became effective on July 13, 2005. The SIP 
establishes implementation provisions for priority pollutant criteria and 
objectives and provisions for chronic toxicity control that are applicable to 
discharges from the Paiute Cutthroat Trout Restoration Project. 
Requirements of this Order implement the SIP. 

5.	 Alaska Rule. On March 30, 2000, USEPA revised its regulation that specifies 
when new and revised state and tribal water quality standards become effective 
for CWA purposes [65 Fed. Reg. 24641 (April 27, 2000) (codified at 40 C.F.R. 
131.21)]. Under the revised regulation (also known as the Alasl~a RUle), new 
and revised standards submitted to USEPA after May 30, 2000, must be 
approved by USEPA before being used for CWA purposes. The final rule also 
provides that standards already in effect and submitted to USEPA by May 30, 
2000, may be used for CWA purposes, whether or not approved by USEPA. 

6.	 Antidegradc!ltion Policy. NPDES regulations at 40 CFR 131.12 require that 
State water quality standards include an antidegradation policy consistent 
with the federal policy. The State Water Board established California's 
antidegradation policy in State Water Board Resolution No. 68-16, which 
incorporates the federal antidegradation policy where the federal policy 
applies under federal law. Resolution No. 68-16 requires that the existing 
quality of waters be maintained unless degradation is justified based on 
specific findings. The Lahontan Water Board's Basin Plan implements and 
incorporates by reference both the State and federal antidegradation policies. 
As discussed in the Order, the Basin Plan contains a specific policy for 
rotenone applications needed to restore threatened or endangered species. 
Water quality will be temporarily degraded to achieve the project goal. The 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 
SILVER KING CREEK PAIUTE CUTIHROAT TROUT RESTORATION PROJECT 

. . 
permitted discharge is consistent with the antidegradation provisions of 40 
CFR 131.12 and State Water Board Resolution No. 68-16. 

7. Anti-Backsliding Requirements. Not Applicable 

D. Impaired Water Bodies on CWA 303(d) List 

Receiving waters for discharges subject to this Order are not identified as impaired 
pursuant to CWA section 303 (d), which requires states to identify receiving waters 
which are not meeting applicable water quality standards after imposition of 
technology-based requirements on point source discharges, as required by CWA 
sections 301 (b) (1) (A and B). 

E. Other Plans, Policies and Regulations - Not Applicable 

IV. RATIONALE FOR EFFLUENT LIMITATIONS AND DISCHARGE
 
SPECIFICATIONS
 

The CWA requires point source dischargers to control the amount of conventional, 
non-conventional, and toxic pollutants that are discharged into the waters of the United 
States. The control of pollutants discharged is established through effluent limitations 
and other requirements in NPDES permits. NPDES regulations establish two principal 
bases for effluent limitations. 40 CFR 122.44 (a) requires permits to include applicable 
technology-based limitations and standards; and at 40 CFR 122.44 (d) permits are 
required to include water quality-based effluent limitations (WQBELs) to attain and 
maintain applicable numeric and narrative water quality criteria to protect the beneficial 
uses of the receiving water. This project involves the application of rotenone and 
various byproducts and carriers, and/or synergists (rotenolone, 1-methyl-2
pyrrolidinone (methyl pyrrolidone), diethylene glycol monoethyl ether (diethylene glycol 
ethyl ether), 1-hexanol, sec-butylbenzene, 1-butylbenzene (n-butylbenzene), 1,4
diethylbenzene), 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene (aka mesitylene), 
1,2,4,5-tetramethylbenzene, toluene, 4-isopropyltoluene (p-isopropyltoluene), 
methylnaphthalene, naphthalene, triethylene glycol, tetraethylene glycol, pentaethylene 
glycol, hexaethylene glycol, and "Tall Oil" (naturally-occurring fatty acids and resin 
acids from wood) and potassium permanganate, The Order provides for a variance to 
water quality criteria to accomplish the project objectives. Temporary exceedances of 
Basin Plan prohibitions and water quality objectives will occur. 

A. Discharge Prohibitions 

Not applicable. 
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CALJrORNL~ DEPARTMENT or rrsl I AND GAME 
51LVER KING CREEK PAIUTE CUHHROAT TROUT RESTORA TION PROJECT 

B. Technology-Based Effluent Limitations 

1. Scope and Authority 

NPDES regulations at 40 CFR 122.44 (a) require that permits include 
applicable technology-based limitations and standards. Where the USEPA 
has not yet developed technology based standards for a particular industry or 
a particular pollutant, CWA Section 402 (a) (1) and USEPA regulations at 40 
CFR 125.3 authorize the use of best professional judgment (BPJ) to derive 
technology-based effluent limitations on a case-by-case basis. When BPJ is 
used, the permit writer must consider specific factors oullined at 40 CFR 
125.3. 

2. Applicable Technology Based Effluent Limitations 

The Order does not establish any technology-based effluent limitations. 

c. Water Quality Based Effluent Limitations (WQBELs) 

1. Scope and A,uthority 

NPDES regulations at 40 CFR 122.44 (d) require that permits include 
limitations more stringent than applicable federal technology based 
requirements where necessary to achieve applicable water quality standards, 
including numeric and narrative objectives within a standard. In accordance 
with NPDES regulations at 40 CFR 122.44 (d) (1) (i), effluent limitations must 
be established for all pollutants, which the Lahontan Water Board determines 
ere or may be discharged at a level which will cause, have the reasonable 
potential to cause, or contribute to an excursion above any State water quality 
standard, including State narrative criteria for water quality. The process for 
determining "reasonable potential" is a reasonable potential analysis (RPA). 
For toxic pollutants in the CTR, the RPA is accomplished in accordance with 
the Policy for Implementation of Taxies Standards for Inland Surface Waters, 
Enclosed Bays, and Estuaries of California (SIP). The SIP describes a 
procedure for comparing effluent data with applicable water quality criteria for 
determining "reasonable potential." In accordance with section 1.3 of the SIP, 
the Lahontan Water Board may consider other information, such as the type 
of discharge, lack of dilution, and nature of the receiving water, to make a 
determination of "reasonable potential." 

The process for determining "reasonable potential" and calculating WQBELs, 
when necessary, is intended to protect the designated uses of receiving 
waters as specified in the Basin Plan, and achieve applicable water quality 
objectives and criteria that are contained in the Basin Plan and in other 
applicable State and federal rules, plans, and policies, including applicable 
water quality criteria from the CTR and the NTR. The RPA for pollutants not 
on the CTR or NTR lists may be conducted by SIP procedures or BPJ. 
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CALIFORNIA DEPARTMENT OF FISH A'JD GAME 
SILVER KING CREEK PAIUTE CUTIHROAT TROUT RESTORATJON PROJECT 

Where reasonable potential has been established for a pollutant, but there is 
no numeric criterion or objective for the pollutant, WQBELs must be 
established in accordance with the requirements of 40 CFR 122.44 (d) (1) 
(vi), using (1) USEPA criteria guidance under CWA section 304 (a), 
supplemented where necessary by other relevant information; (2) an indicator 
parameter for the pollutant of concern; or (3) a calculated numeric water 
quality criterion, such as a proposed state criterion or policy interpreting the 
State's narrative criterion, supplemented with other relevant information. 

2. Applicable Beneficial Uses and Water Quality Criteria and Objectives 

Beneficial uses for receiving waters subject to this Order are established by 
the Basin Plan and are described by Finding 16 of the Order. Numeric water 
quality criteria applicable to this receiving water are established by the CTR 
and the NTR and by the Basin Plan. Specifically for this project, the Water 
Board has established receiving water criteria for the application of rotenone 
formulations and for potassium permanganate. 

3. Determining the Need for WQBELs 

The Water Board amended the Basin Plan in 1990 to allow conditional use of 
rotenone by DFG. The Basin Plan rotenone policy allows use of rotenone by 
DFG for certain specific types of fishery management activities, including 
restoration or enhancement of threatened or endangered species. Eligibility 
criteria and conditions are set forth in Chapter 4 of the Basin Plan. For DFG 
projects meeting the eligibility criteria and conditions, the Basin Plan rotenone 
policy allows the Water Board the ability to grant DFG a variance from 
meeting Basin Plan water quality objectives (such as the pesticides and 
toxicity objectives) that would otherwise apply. Projects qualifying for the 
variance are instead subject to specific water quality objectives for DFG 
rotenone use established in Chapter 3 of the Basin Plan. A Memorandum of 
Understanding (MOU) between the Water Board and DFG was executed in 
1990 to implement the policy. In 1993, the Water Board adopted additional 
Basin Plan amendments relating to rotenone use. 

Therefore, determination of WQBELs is not applicable, and the specific 
receiving water quality criteria for rotenone plus formulation carriers, and/or 
synergists, and potassium permanganate (including color criteria) apply. 
Temporary degradation of water quality will occur for a period not to exceed 
two weeks after application of rotenone. 

4. WQBEL Calculations 

Not Applicable 
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CALIFORNIA DEPARTMENT OF FISH AND GAME
 
SILVER KING CREEK PAIUTE CUTrHROAT TROUT RESTORATION PROJECT
 

5.	 Final WQBEL.s
 

Not Applicable
 

6.	 Whole Effluent Toxicity (WIET)
 

Not Applicable
 

D.	 Final Effluent limitations 

1.	 Satisfaction of Anti-Backsliding Requirements
 

Not Applicable
 

2.	 Satisfaction of Antidegradation Policy 

Previously discussed and established by Basin Plan rotenone polices. 

3.	 Stringency of Requirements for Individual Pollutants
 

Not Applicable
 

E.	 Interim Effluent limitations - Not Applicable 

F.	 Land Dischargf! Specifications - Not Applicable 

G.	 Reclamation Specifications - Not Applicable 

V.	 RATIONALE FOR RECEIVING WATER LIMITATIONS 

A. Surface Water .

•	 The characteristic purple discoloration resulting from the discharge of potassium 
permanganate shall not be discernible more than two miles downstream of 
project boundaries at any time. Twenty-four (24) hours after shutdown of the 
detoxification operation, no color alteration(s) resulting from the discharge of 
potassium permanganate shall be discernible within or downstream of project 
boundaries. 

•	 The concentration of naphthalene outside of project boundaries shall not exceed 
25 J.1g/L at any time; 

•	 the concentration of rotenone, rotenoJone, trichloroethylene (TeE), xylene, or 
acetone (or potential trace contaminants such as benzene or ethylbenzene) 
outside of project boundaries shall not exceed the detection levels1 for these 
respective compounds at any time; 

1 "Detection level" is defined as the minimum level that can be reasonably detected using state-of-the-art equipment 
and methodology. 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 
SILVER KING CREEK PAIUTE CUTTHROAT TROUT RESTORA TION PROJECT 

•	 after a two-week period has elapsed from the date that rotenone application was 
completed, no chemical residues resulting from the treatment shall be present at 
detectable levels within or downstream of project boundaries; 

•	 no chemical residues resulting from rotenone treatments shall exceed detection 
levels in ground water at any time; and 

•	 chemical residues resulting from rotenone treatment must not exceed the 
limitations listed above for pesticides. 

B.	 Groundwater - not applicable 

VI. RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS 

NPDES regulations at 40 CFR 122.48 require that all NPDES permits specify 
requirements for recording and reporting monitoring results. Water Code sections 
13267 and 13383 also authorize the Lahontan Water Board to require technical and 
monitoring reports. Rationale for the monitoring and reporting requirements 
contained in the Monitoring and Reporting Program (MRP) of this Order, is 
presented below. 

A.	 Influent Monitoring 

Not Applicable 

B. Effluent Monitoring 

Not Applicable 

C.	 Whole Effluent Toxicity (WET) Testing Requirements 

Not Applicable 

D.	 Receiving Water Monitoring 

1.	 Surface Water 

Surface Water Monitoring is required as described in the MRP of the Order. 

2.	 Groundwater - Not Applicable 

E.	 Other Monitoring Requirements 

See special provisions. 
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CALIFORNJA DEPARTMENT OF FiSH AND GAME
 
SILVER KJNG CREEK PAIUTE cun'HROAT TROUT RESTORATJON PROJECT
 

VII. RATIONALE FOR PROVISIONS 

A. Standard Provisions 

Standard Provisions, which apply to all NPDES permits in accordance with 40 CFR 
122.41, and additional conditions applicable to specified categories of permits in 
accordance with 40 CFR 122.42, are provided in Attachment 0 to the Order. 

NPDES regulations at 40 CFR 122.41 (a) (1) and (b - n) establish conditions that 
apply to all state-issued NPDES permits, These conditions must be incorporated 
into the permits either expressly or by reference, If incorporated by reference, a 
specific citation to the regulations must be included in the Order. 40 CFR 123.25 
(a) (12) allows the State to omit or modify conditions to impose more stringent 
requirements. In accordance with 40 CFR123.25, this Order omits federal 
conditions that address enforcement authority specified in 40 CFR 122.41 U) (5) 
and (k) (2), because the enforcement authority under the Water Code is more 
stringent. In lieu of these conditions, this Order incorporates by reference Water 
Code section 13387 (e). 

B.	 Special ProvisiclOS 

1.	 Reopener Provisions 

Not Applicable 

2.	 Special Studlies and Additional Monitoring Requirements 

The Order requires pre-project monitoring and monitoring during rotenone 
application, and post-project monitvring. Other monitoring requirements 
include: 

a.	 Macroinvertebrate survey (Attachment 2 to the MRP of this Order) 

b.	 Fish and ,Amphibian Inventory (Attachment 4 to the MRP of this Order) 

c	 Tamarack Lake survey for presence or absence of fish (Attachment 5 to 
the MRP of this Order) 

d.	 Spring and seep survey in project area to determine no-treatment areas 
for preservation of potential unidentified rare and endemic invertebrate 
species. 

3.	 Best Management Practices and Pollution Prevention 

Not Applicable 
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CALIFORNIA DEPARTMENT OF F1SH AND GAME 
SILVER KING CREEK PAIUTE CUTTHROA T TROUT RESTORATION PROJECT 

4. Construction, Operation, and Maintenance Specifications 

Not Applicable 

5. Special Provisions for Municipal Facilities (POlWs Only) 

Not Applicable 

6. Other Special Provisions - Not Applicable 

7. Compliance Schedules - Not Applicable 

VIII. PUBLIC PARTICIPATION 

The California Water Resources Control Board, Lahontan Region (Lahontan Water 
Board) is considering the issuance of a National Pollutant Discharge Elimination 
System (NPDES) permit for the Paiute Cutthroat Trout Restoration Project. As a 
step in the permit adoption process, the Lahontan Water Board staff has developed 
tentative NPDES permit. The Lahontan Water Board encourages public 
participation in the NPDES permit adoption process. 

A. Notification of Interested Parties 

The Lahontan Water Board has notified the Discharger and interested agencies 
and persons of its intent to prescribe waste discharge requirements for the 
discharge and has provided them with an opportunity to submit their written 
comments and recommendations. Notification was provided through the Tahoe 
Daily Tribune and the (Minden, NV) Record-Courier. 

B. Written Comments 

The staff determinations are tentative. Interested persons are invited to submit 
written comments concerning the tentative NPDES Permit. Comments must be 
submitted either in person or by mail to the Lahontan Water Board at the address 
above on the cover page of this Order. 

To receive a full response from Lahontan Water Board staff and consideration by 
the Lahontan Water Board, written comments should be received at the Lahontan 
Water Board offices by 5:00 p.m. on June 5, 2009. 

C. Public Hearing 

The Lahontan Water Board will provide opportunity for a public hearing and may 
hold a public hearing, as necessary, on the tentative NPDES permit during its 
regular Board meeting on the following date and time and at the following location: 

Date: July 8-9,2009 
Time: Two-day meeting beginning at 4:00 pm on July 8, 2009 
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CALIFORNIA DEPARTMENT OF FiSt! AND GAME
 
SILVER KING CREEK PAJUTE CUTrHROAT TROUT RESTORATION PROJECT
 

Location:	 Lake Tahoe Community College, Board and Aspen Rooms 
One College Drive 
South Lake Tahoe, CA 96150 

Interested persons are invited to attend At the public meeting, the Lahontan Water
 
Board will hear testimony, if any, pertinent to the discharge, WDRs, and permit.
 
Oral testimony will be heard; however, for accuracy of the record, important
 
testimony should be in writing.
 

Please be aware that dates and venues may change. Our Web address is 
http://www.waterboards.ca.govllahontan/ where you can access the clUrrent 
agenda for chantJes in dates and locations. 

D. Waste Dischargc~ Requirements Petitions 

Any person aggrieved by this action of the Water Board may petition the State 
Water Resources Control Board (State Water Board) to review the action in 
accordance with Water Code section 13320 and California Code of Regulations, 
title 23, sections 2050 and following. The State Water Board may receive the 
petition by 500 p.m., 30 days after the date of this Order, except that if the thirtieth 
day following the date of this Order falls on Saturday, Sunday, or State holiday, the 
petition must be received by the State Water Board by 5:00 p.m. on the next 
business day Copies of the law and regulations applicable to filing petitions may 
be found on the Internet at: 
http://www.waterboards.ca.gov/public notices/petitions/water qualtlY or will be 
provided upon request. 

E. Information and Copying 

The Report of Waste Discharge (RWD), related documents, tentative effluent 
limitations and special provisions, comments received, and other information are on 
file and may be inspected at the address above at any time between 8:30 a.m. and 
4:45 p.m., Monday through Friday. Copying of documents may be arranged 
through the Lahontan Water Board by calling (530) 542-5400. 

F. Register of Inteirested Persons 

Any person interested in being placed on the mailing list for information regarding 
the WDRs and NPDES permit should contact the Lahontan Water Board, reference 
this facility, and provide a name, address, and phone number. 

G. Additional Information 

Requests for additional information or questions regarding this Order should be 
directed to Bruce Warden by telephone at (530) 542 - 5416 or bye-mail at 
BWarden@waterboards.ca.gov. 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

BOARD ORDER NO. R6T-2009-(TENT)
 
WOlD NO. 6A020405008
 
NPDES NO. CA0103209
 

WASTE DISCHARGE REQUIREMENTS AND
 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYST
 

FOR 

CALIFORNIA DEPARTMENT OF FISH AND 
PAIUTE CUTTHROAT TROUT RESTORATION P 

The California Regional Water Quality Control B 
finds: 

1. Discharger 

The California Department of Fish a sponsible for carrying out a 
variety of fishery management activit 
maintain valuable aquatic eco tems 
under State and federal 18 e rest 
endangered species For poses 
"Discharger." 

2. Project Purpose 

with the US. Fish and Wildlife Service (USFWS) and 
, Humboldt-Toiyabe National Forest (USFS), 

ic pe cide rotenone as part of recovery efforts for Paiute 
hus clarki seleniris, at Silver King Creek. Paiute Cutthroat 

rarest species of trout in North America, indigenous only to 
ershed. Paiute Cutthroat Trout was listed by the USFWS 
on October 13, 1970 (Federal Register 35:16047) and 

y threatened on July 16, 1975 (Federal Register 40:29863). 
will be ed to eradicate introduced fish species that can out-compete and 

ith Paiute Cutthroat Trout, from portions of Silver King Creek and 
. utaries, prior to introduction of the native trout. 

The Paiute Cutthroat Trout was successfully reintroduced to upper portions of Silver 
King Creek, above a natural fish barrier (Llewellyn Falls), following rotenone 
treatments in 1991, 1992, and 1993. The Discharger is concerned that non-native 
fish from below this barrier could be introduced by humans into the area where the 
pure population of Paiute Cutthroat Trout has been reestablished, threatening 
restoration efforts. The current project would help safeguard the restoration of Paiute 
Cutthroat Trout by re-introducing the endangered fish to six miles of the main-stem 
Silver King Creek downstream of Llewellyn Falls, and five miles of associated 
tributary streams, all of which comprise the historic range of the fish. This project is 
identified in the USFWS Revised Recovery Plan for the Paiute Cutthroat Trout 
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(2004) as Priority 1: an action that must be undertaken to prevent extinction or to 
prevent the species from declining irreversibly in the foreseeable future. 

3. Rotenone 

Rotenone is a naturally-occurring pesticide found in the roots of certain plants. It is 
used for insect control and for fisheries management. Rotenone acts by interfering 
with oxygen use. It is especially toxic to fish because it is readily abs rbed through 
the gills. 

The Department of Pesticide Regulation (DPR) regulates rote 
material. Commercial rotenone formulations contain certain 
(solvents, dispersants, emulsifiers, etc.) as well as the active 

The active ingredient rotenone and some of the inert . 
chemicals. Chemical concentration, duration and r 
considered in determining potential risk to non-t g 
concentrations proposed for the Silver King C p 
will be toxic to fish and may be toxic to oth reathl 
amphibians in aquatic life stages, and aq nisms 
There is no evidence of adverse effects to uma r terres I wildlife such as deer 
from incidental contact (for example hrough drink ater) with rotenone 
formulation ingredients applied to s waters at entrations typical of fishery 
management projects. 

Under normal field conditio r eater than 5°C), when applied to 
water, rotenone breaks d approximately five days. It can also be 
detoxified by oxidation . nganate or chlorine. It binds readily to 
organic matter in soil. it doe ot persist as a pollutant in 
groundwater. Inert ingre rally volatile compounds that are expected to 
dissipate within wee 

4. 

otenone formulation and potassium permanganate into 
nd as iated tributaries between Snodgrass Creek (Silver 

yn Falls (see map, Attachment A). Field surveys of 
onducted in at least 2009 and 2010 to verify fish presence 

detected through these surveys, the Discharger will treat 
ith rot le. If no fish are observed, Tamarack Lake will be removed 

ent locations and not be treated with rotenone. The project area is 
t Fork Carson River Hydrologic Unit, Markleeville Hydrologic Area 
nit #632.10). 

5. Basin Plan 

In compliance with the Porter-Cologne Water Quality Control Act, the Water Board 
adopted an updated Water Quality Control Plan for the Lahontan Region (Basin 
Plan) that became effective on March 31, 1995. The Basin Plan incorporates State 
Water Resources Control Board (State Board) plans and policies by reference, 
contains beneficial use designations and water quality objectives for all waters of the 
Lahontan Region, and provides a strategy for protecting beneficial uses of surface 
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and ground waters throughout the Lahontan Region. The Basin Plan can be viewed 
or downloaded on the Internet at 
http://www.swrcb.ca.gov/rwqcb6/BPlan/BPlanlndex.htm. reviewed at the Water 
Board office, or purchased at a nominal cost. This permit implements the Basin Plan. 

6. Water Board Policy for DFG Rotenone Use 

The Water Board amended the Basin Plan in 1990 to allow conditio
 
rotenone by DFG. The Basin Plan rotenone policy allows use of r
 
for certain specific types of fishery management activities, inclu .
 
enhancement of threatened or endangered species. Eligibility
 
are set forth in Chapter 4 of the Basin Plan. For DFG projec
 
criteria and conditions, the Basin Plan rotenone policy allows
 
ability to grant DFG a variance from meeting Basin Plan wate
 
(such as the pesticides and toxicity objectives) that othe
 
qualifying for the variance are instead subject to s
 
DFG rotenone use established in Chapter 3 of t
 
Understanding (MOU) between the Water 80
 
implement the policy. In 1993, the Water B
 
amendments relating to rotenone use.
 

7. Reason for Action 

that p I-source discharges of 
in waters of the United States 

ti ystem (NPOES) permit if the 
er its application that would qualify as a 

ers In . Talent Irri ation Oistrict1
) In 2005, the 

of aq tic pesticides applied intentionally and 
IFRA label does not require an NPDES 

ed effe . associated with the use of the product and
 
ticide performs its intended function. (Fairhurst v.
 

it Court of Appeal vacated EPA's regulation
 
lied in ccordance with the FIFRA label from NPDES 
onsistent with the Clean Water Act. (National Cotton 

.PA)3 Accordingly, because the treatment of 
ult in limited residue remaining after the treatment and 
of unintended effects on macroinvertebrates from the 

at some or all project locations, the discharge of pollutants 
application of rotenone for the Silver King Creek Project requires 

8. 

The Discharger proposes to apply rotenone in September 2009, with a second 
treatment planned for August or September 2010. A third treatment could be 

I Headwaters, Inc. v. Talent lITigation District, (9 th CiT. 2001) 243 FJd 526.
 
2 Fairhurst v. Hagener (9th Cir. 2005) 422 FJd 1146;
 
3 Nat'] Cotton Council of America v. U.S.E.P.A. (6,h CiT. 2009) 553 F.3d 927.
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scheduled for 2011 if it is necessary to ensure complete eradication of non-native 
fish. 

Under this permit, the Discharger is limited to the use of up to two commercially 
available liquid rotenone formulations for this project, specifically Nusyn-Noxfish or 
CFT Legumine,TM or the use of a commercially available carrier-free powdered 
rotenone (Tamarack Lake). Due to the lack of solubility, powdered rotenone is not a 
viable option for use in flowing waters, however it can be used in effE:},~tively in ponds 

CFT Legumine: The CFT Legumine™ formulation contains ap 
rotenone, 10% methyl pyrrolidone (MP), 60% diethylene gly 
(DEGEE), 17% Fennodefo 99™ 
2007t The two primary inactive carrier components in CFT L 
and DEGEE, which comprise approximately 93 perc 
as determined by CDFG. Both of these chemicals 
have an estimated organic carbon partition coe . i of 12, 
indicating their water solubility and tendency 0 a b to s t particles4

. 

Based on their low Henry's Law constants, e cheml :9 do not readily volatilize 
from surface water, and neither chemical' ted to urfi(tl1lfgo hydrolysis or direct 
photolysis4

. ,.~;j. 

Aerobic biodegradation would be th 
1-methyl-2-pyrrolidinone and di thyIe 
systems. The small amount 
would be readily dewade 
radicals, with an atmosp -life of 012 hours (NLM, 2006)5. The 
Fennodefo ggTM cons egum. e facilitates emulsification and 
dispersion of the othe relative soluble rotenone. Two classes of 
constituents, po I ols ~. 's) and the solven{ (alcohol) hexanol, are part 
of the inert a itl gT in CFT Legumine, which also contains fatty acid 
esters. As d i c Level Risk Analysis of Previously Unidentified 
Roteno rmul io stituents Associated with the Treatment of Lake Davis," 
(ENVI , the acid ester mixture in Fennodefo ggTM is likely derived 

een independently reported as a mixture of naturally 
inS and neutrals that are a by-product of wood pulp, and is a 

f soap formulations. The fatty acids in tall oil, principally oleic 
re naturally occurring constituents that are also part of the 

s that make up fats and oils (triglycerides). Highly unsaturated fatty 
acids, like Ii leic, are considered essential dietary constituents in humans, as they 
cannot be synthesized. Polyethylene glycols (e.g., propylene glycol) are cornman 

4 California Department ofFish and Game (CDFG). 2007. Lake Davis Northern Pike Eradication EIS/EJR.
 
'National Library of Medicine (NLM). 2006. Hazardous Substances Data Bank (HSDB). Toxicology Data Network (TOXNET),
 
On-Line Database <toxneLnlm.nih.gov/cgi-bin/sis/htmlgen?HSDB>. National Institutes of Health, Department of Health and
 
Human Services, Bethesda, MD. Reviewed April 2, 2006.
 
6 ENVIRON International Corporation. 2007. Screening Level Risk Analysis of Previously Unidentified Rotenone Formulation
 
Constituents Associated with the Treatment of Lake Davis. Prepared by Jeff Fisher for California Department of Fish and Game
 
September 17,2007.
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ingredients in a variety of consumer products, including soft drink syrups (as an 
antioxidant), in plasticizers, suntan lotions and antifreeze, among other uses4 

The structures and oral toxicities of the two most concentrated constituents in CFT 
Legumine are summarized below. 

DIETHYLENE GLyeOL MONOETHYL ETHER 

Approximate concentration in formula: 569,000 mg/L 

Toxicology: RAT ORAL LD50: 4,700-9,740 mg/kg. 

Chemical formula: C6H1403 

Chemical structure: C2H50CH2CH20CH2CH20H 

1-METHYL-2-PYRROLIDINONE 

Approximate concentration in formula: 90,00 

Toxicology RAT ORAL LD50: 3,914 mgl 

Chemical formula: C5H9NO 

Nusyn-Noxfish/CFT Legumine™ will 
1.0 mg/L formulation (25 to 50 [lg/L' 
will take place over a period of 4-6 h 
drip stations, with hand sprayi in ba 
gel or sand matrices may b on s 
provide a sufficient amou sh wat 
waters. 

rge
. 

t concentration of 0.5 to 
9 streams. The discharge 

owdered rotenone if fish are found in the 
ed rote e is the ground up cube root and is 

10 to 11 % cube resins (associated rotenoid 
tenoid compounds (other botanical or clay 

of p dered rotenone upon aquatic species are similar to 
out the effects of the inactive ingredients. The powdered 

sing a gasoline-powered pump below the surface of the 
form or a water based slurry from a non-motorized raft. 

of rotenone within the project area and prevent a fish kill 
down m of th ilver King Canyon, a neutralization station would be operated 
near Sn . ass Creek. The oxidizing agent potassium permanganate would be 
applied to S~er King Creek near Snodgrass Creek to neutralize rotenone, 
approximately 0.75 miles downstream of the lowest falls in Silver King Canyon. 

Potassium permanganate would be applied at the resulting concentration of 2 to 4 
mg/L. A generator powered auger would be used to apply the granular potassium 
permanganate. A back-up auger system would be on site in the event of primary 

7 
CDFG. 1994. Final Programatic Environmentallmpact Report (Subsequent). Rotenone use for fisheries 

management, July 1994. 
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auger failure. Potassium permanganate could also be applied from 30 to 55 gallon 
drums in a liquid form as a backup. The project area extends one-quarter to one-half 
mile downstream of the treatment area to include the stream reaches of chemical 
neutralization. A 1 mg/L potassium permanganate residual would be maintained at 
the 30-minute travel time downstream location by increasing or decreasing the 
amount of permanganate to ensure complete neutralization of rotenone leaving the 
project area. 

Block nets would be placed at selected locations throughout t 
catch the dead fish. Dead fish collected at the block nets wo J 

than 300 feet from the stream and away from known campin 
bear/human interactions_ The USFS would approve all burial 
disturbing activity occurred. Fish not collected at the til nets 
stream to decompose and become part of the food 
potential toxicity of these dead fish to foraging Ii 
Environmental Impact Report, Rotenone Us . r Fishe 
and concluded that foraging wildlife will n ersely 
these fish. 

During the treatment, water quality monitore . 
determine: 1) that effective piscicide tions of enone are applied; 2) that 
sufficient degradation of roten l)gr to the resumption of public 

'VJjzu,'/:~

contact; and 3) that roteno occUr outside the project area. An 
analytical laboratory wo mples for rotenone and rotenolone 
concentrations as wei! s compound and semi-volatile organic 
compound concentrati 

Tamarack Lake: tailed studies and fish monitoring efforts since 
2001 have fai e marack Lake and its tributaries. If the Discharger 
determine,. la ies are fishless, the lake will not be chemically 
treated. re h non-native trout in Tamarack Lake as recently as the mid
1990: ; h be present they pose a high risk to successfully re
es utthroat trout Because of the ability for one fish to 

cutthroat trout and change the genetic makeup of the 
single fish found in Tamarack Lake constitutes a significant risk 

and pro es an i ication that other fish may be present. The Discharger has 
iteria whereby there is a reasonable certainty that the lake is fish less. 

To this end, e Discharger has contacted experts within and outside the agency to 
comment on past fish monitoring data, and provide guidance on development of 
criteria for a fish monitoring plan that would, with reasonable certainty, answer the 
question of whether the lake is fish less or not. Details of the plan have been 
supplied by the Discharger (See Monitoring and Reporting Program Attachment 5). 
The plan will be executed during the 2009 and 2010 prior to project implementation. 
If the monitoring results of the plan fail to find any fish, the Discharger will not 
chemically treat Tamarack Lake. The Discharger reserves the right to monitor the 
lake again after the stream treatment to continue to verify its fishless status. If non
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native fish are found during the project time frame, including up to the final stream 
treatment, the lake will be treated as long as it occurs no later than November 2013. 
If treated, the agencies would not neutralize Tamarack Lake with potassium 
permanganate. The carrier-free rotenone applied to the lake will detoxify through 
natural degradation and breakdown. 

9 Project Boundaries 

The Basin Plan defines the project boundaries for rotenone proje 
encompassing the treatment area, the detoxification area, and 
of the detoxification station at Snodgrass Creek, up to a thirt 
travel time. The project boundaries are determined in the fie 
measurements immediately prior to treatment. 

10. Proposition 65 Considerations 

Four inert ingredients present in one or both pr 
methyl-2-pyrrolidone, toluene, trichloroethyle 
Proposition 65 list of chemicals known to t 
reproductive toxicity. The Proposition 65 
Safety Code sections 25249.9-25249.13. ropos 
chemicals known to cause cancer 0 roductive t 
Department of Public Health is the s ncy resp 'ble for enforcing 
Proposition 65. Section 25249. 1(b) exemp s state agencies from the 
statute's provisions. As a sta enc fore exempt from Proposition 
65. 

11.lm acts to Non-tar Macroinvertebrates 

short-term effects on benthic 
s (inve brates are expected to repopulate treated 

neficial uses must be restored within two years of 
.. r conducted benthic macroinvertebrate monitoring 

d for three consecutive years following rotenone 
portions of the Silver King Creek basin in 1991 through 

study of rotenone impacts on macroinvertebrates in 
ty), which was treated for three years from 1994 to 1996. 

gative Declaration for the Silver King Creek project asserts 
monitoring did not provide any evidence that rotenone use 

ed mac Invertebrate abundance ... [these studies] suggested that 
y have short-term impacts to sensitive aquatic invertebrates ..." Based 

on those s 'es and the metrics evaluated, DFG concluded that the data do not 
suggest any significant long-term impacts to invertebrates lasting beyond the study 
periods. Vinson and Vinson (2007)8 could not find long term impacts of rotenone 
treatments to aquatic macroinvertebrates in the dataset they reviewed for the Silver 
King Creek basin, but they also acknowledged there was no pre-project data 

8 M. R. and D.K. Vinson. 2007. An analysis of the effects of rotenone on aquatic invertebrate assemblages in 
the Silver King Creek Basin, California. Moonlight Limnology. Report Prepared for the Humboldt-Toiyabe 
National Fares!. 255 pp. 
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available to ascertain if any species occurring before chemical treatments no longer 
occur in the basin. 

The Discharger submitted the Silver King Macroinvertebrate Monitoring Plan, August 
2007-2015, including plans for pre- and post-project macroinvertebrate surveys and 
statistical analysis. This monitoring plan incorporates recommendations by Vinson. 
The Discharger will implement MRP Attachment 2 as part of the current project. 

At this time, no macminvertebrate species have been identified th 
endemic to the Silver King Creek basin. However, several studi 
springs are likely habitat for rare and endemic species (no spri 
detected in macroinvertebrate surveys). Mitigation measur 
endemic species include using the lowest concentration of r 
still maintaining efficacy of treatment, not treating headwater t 
deemed fish less at time of treatment, and not treatin rings 
determined to be fishless. Additionally, since treatl_e 
summer/early fall, springs and ephemeral surfa IIJiJ;;, 
will not be treated_ 

12.Lmpacts to Non-target A uatic Life-Am 

Amphibians in the terrestrial life sta ected by the rotenone 
treatment. However, gill breathing Ii ible, if present. 

in yellow-legged frog) (Rana 
it ions of the Silver King Creek 

'Ie been found in the basin. Silver King 
osemite toad. Some toads were 

ough at these were western toads (Buro 
frogs and,Yosemite toads are candidates for 

gered cies Act. lhe DFG recently completed six 
-in the project area and nearby upstream areas. 

ged frogs have been found in certain areas 
rea ( er Fish Valley and Fly Valley Creek), none have 

ct area. A few Western toadlYosemite toad adult and 
t hybn ere observed within the project area. DFG biologists 

e August 2004 and 2005 surveys, tadpoles within the 
metamorphosed into terrestrial lifestages due to an early 

water year. 

rger will conduct additional amphibian surveys immediately before 
treatment, ording to protocols described in Attachment 4 of the Monitoring and 
Reporting P gram. If adult or tadpole life stages of any threatened, endangered, 
sensitive, candidate or rare amphibians are found during pre-project surveys, they 
will be captured by net and relocated out of the project area to suitable nearby 
habitat. 

13. Past DFG Rotenone Projects in the Lahontan Region 

The Discharger has completed several rotenone projects in the Lahontan Region 
since the late 1980s. Those projects included treatments of portions of the Upper 
Truckee River (Alpine County), Mill Creek (Mono County), Silver Creek (Mono 
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County) Wolf Creek (Mono County), and the 1991-1993 treatments in upper portions 
of the Silver King Creek drainage for Paiute Cutthroat Trout restoration. 

The Water Board waived waste discharge requirements for those projects. Following 
the Ninth Circuit Court of Appeal's decisions in Headwaters, Inc. v. Talent Irrigation 
District and Fairhurst v. Hagener, and the Sixth Circuit Court of Appeal' decision in 
National Cotton Council of America-,,-,---LLSj:..PA, NPDES permits are reqUired for 
the discharge of aquatic pesticides to waters of the U.S. ifany resid remains after 
the pesticide has performed its intended function or there are any tended effects 
of the use of the pesticide. Because the treatment of Tamarack e could result in 
limited residue remaining after the treatment and because of t· Ikelih of 
unintended effects on macroinvertebrates from the applicati e 
throughout the project area, there is no basis to waive waste equir ents 
for this rotenone treatment project. 

On July 6, 2005, the Discharger received an NPD 
Board (Order No. 2005-001 O-DWQ) for a roteno e 
King Creek drainage for Paiute Cutthroat Tro tor 
Alternatives to Toxics and several other or ions a 
both state and federal court seeking to h PDES 
enjoin the Discharger (in the state case) a U in the f 
engaging in any acts in reliance on t t permit. 

unty Su rior Court and sought a writ 
12, 2005, the Court denied the 

in der. In so doing, the Court 
eserving the Paiute cutthroat trout." The 

case after the federal district court 

he Unit ;States District Court, Eastern District of 
633 FCD KJM). The district court issued a 

ust 31, 2005 and a preliminary injunction on 
mg FS from conducting or allowing to be conducted 
tthroat trout restoration project. The Court found both 
ted a strong likelihood of success on their claim that 

be irreparably harmed and that they raised serious 
uacy of the USFS's Environmental Assessment and as to 

, have conducted an Environmental Impact Statement. 

On Sep ber 30, 2005, the Discharger requested that the State Water Board 
rescind th DES permit for the project. On October 20,2005, the State Water 
Board resci ed the NPDES permit. 

The DFG has conducted many rotenone treatments in the Lahontan Region in the 
past. Table 1 below lists various rotenone treatments that DFG has conducted in 
the Lahontan Region along with details regarding accompanying challenges and 
successes. Much has been learned by DFG from historical rotenone treatments. 
Based on lessons learned from these earlier treatments, methods used to employ 
treatments to date are the best practicable for achieving successful resource 
management. 
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Table 1: Historical Rotenone Treatments in the Lahontan Region since 1987 

Date of 
Treatmen 

t 
1987-88 

1988 

1988 

1989 

1989 
1990 

Location 

Coyote Valley
 
Creek, Alpine
 
Co.
 
Upper
 
Truckee River,
 
AI ine Co.
 
Mill Crk.,
 
Mono Co.
 
Upper
 
Truckee River
 

Mill Crk.
 
Upper
 
Truckee Rive
 

Problems 
Detected 

None 

Solution/Corrective Action 
Proposed by DFG 

rotenone detected 
downstream of 
project (at levels 
ranging from 4. 
8.6 ppb). 

None 

rotenolone 
persistence in 
Meiss Lake 

(12/14/90) use dye to 
indicate need to begin detox. 

1991 one Conduct future lake 
etected inside treatments earlier in summer 
oject boundaries when water temperatures are 

after two-week limit higher 
established by 
Basin Plan 
(treatment date 
9/4/91: rotenone 
dissipated within 2 
weeks. rotenolone 
persisted due to 
unseasonable cold 
snap; on 9/10/91 
rotenone was 
measured at 9.3 

L --'-==-bL, r,--o,,,,te=-n,,,o=-I=-o=-n=-e _ L 



California Department -1] - BOARD ORDER NO. R6T-2009-(TENT) 
of Fish and Game WOlD NO. 6A020405008 
Silver King Creek Project NPDESNOCAXXXXXXX 
Alpine County 

measured 170 

_____c----~--+'-L--Pl:JL----_-+___---------
1991 Silver King None 

Crk 
1992 Wolf Crk 

-c---+------------------j
1992 Silver King 1) restrict back-to-back 

Crk. treatments; 2) man' 
permanganate r 
treat as early' 
possible, a. 
records of f 

1993 Silver King 
Crk. 

1994
 

1. The purpose of the proposed project must be one of the following: 

(a) The restoration and protection of threatened or endangered species. 

(b) The control of fish diseases where the failure to treat could result in significant 
damage to fisheries resources or aquatic habitat. 
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(c) The elimination of prohibited species (as defined in CA Fish and Game Code 
§ 2118), where competition or predation from such species threatens valuable 
sport fish or native fish populations, or populations of other valuable 
organisms. 

2. Chemical residues resulting from rotenone treatment must not exceed the 
narrative or numerical limitations established in Chapter 3 of this asin Plan, 
under the section entitled "Water Quality Objectives For Fisher" anagement 
Activities Using the Fish Toxicant Rotenone." 

3. Within two years of the last treatment for a specific pr gist 
or related specialist from the DFG must assess the restor 
beneficial uses to the treated waters, and certify i riting t 
uses have been restored. A project will be con ha 
upon written acceptance by the Regional 80 
certification. 

·cal residue levels referenced in Condition #2 

e ment protocol will result in the minimum discharge of 
es that can reasonably be expected for an effective 

emical transport, spill contingency plans, and application methods will 
tely provide for protection of water quality. 

(d) Suitable measures will be taken to notify the public, and potentially 
affected residents. 

(e) Suitable measures will be taken to identify potentially affected sources of 
potable surface and ground water intakes, and to provide potable drinking 
water where necessary. 
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(f) A suitable monitoring program will be followed to assess the effects of 
treatment on surface and ground waters, and on bottom sediments. 

(g) For each project, the DFG has satisfied the requirements of the California 
Environmental Quality Act (CEQA). 

(h) The chemical composition of the rotenone formulation has no
 
significantly (based on analytical chemical scans to be perfor
 
each formulation lot to be used) in such a way that potentia
 
present which have not been addressed.
 

(i) Plans for disposal of dead fish are adequate to protect 

The Discharger has provided project-specific inform
 
Water Board has considered this information and
 
Basin Plan conditions and eligibility criteria for
 
the project qualifies for the variance, establis
 
water quality objectives that would otherw'
 
to specific water quality objectives for rot
 
to numeric criteria for priority pollutants containe
 
unless the project qualifies for an e ·on.
 

15. Consideration of Alternatives t ~-'=~ 

o chemical treatment, and determined 
n to ensure the complete eradication of 

lish th aiute Cutthroat Trout for this project. 
ing may be an effective non-chemical 

ent in icating fish from certain shallow mountain 
ed gill-netting as a possible alternative to using 

1I0w lake that is part of the project area. The 
gil survey the lake and if no fish are found, 

rmined to be fishless. However, the Discharger has 
. gle fish represents a significant risk to the recovery and 

at dditional fish could be present. A single fish has the 
m into the recovery area and hybridize with the Paiute 

f the Sierra Nevada where gill netting has been successful 
e where risk of hybridization does not exist (e.g. removing fish for the 

f amphl ian recovery). Leaving a fish in these settings does not adversely 
ry of amphibians. Should the additional surveys and gill netting 

(conducte at least 2009 and 2010) indicate that there are fish still present in 
Tamarack Lake, the Discharger has determined chemical treatment of the lake is 
necessary. 

Water draw-down (followed by winter freezing) was also considered as a possible 
alternative to rotenone for Tamarack Lake, but was determined to be impracticable 
due to the large volume of water that would need to be removed. The Discharger 
has previously collaborated with the U.S. Forest Service on a siphon project to 
drawdown an alpine lake to facilitate a complete lake freeze. The project required 
several hundred feet of siphon hose for a significantly smaller lake and the siphon 
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continued to fail at section couplings. Tamarack Lake is significantly larger than the 
lake where the siphon was attempted and the amount of piping required would be 
more that triple amount that was attempted in above discussed project. For these 
reasons this alternative was deemed not feasible. 

16. Beneficial Uses of Silver King Creek 

The beneficial uses of Silver King Creek as set forth and defined in t 
are: Municipal and Domestic Supply, Agricultural Supply; Ground 
Water Contact Recreation; Non-contact Recreation; Commerci 
Wildlife Habitat; Rare, Threatened or Endangered Species; an, 
Reproduction, and Development. 

17. Effluent Limitations 

NPDES permits for discharges to surface waters
 
of
 
sections 301 and 402 of the CWA. These pro .
 
available technology economically achieva
 
control technology (BCT), and any more
 
pollutant discharges and meet water quail
 

Pursuant to section 122A4(k)(3) of f Federal Regulations 
(CFR), Best Management Practices be req red in NPDES permits in 
lieu of numeric effluent limits, ontr discharge of pollutants, when 
numeric effluent limits are i ·ble.Netlimits for pollutant discharges 
associated with the appli f roteno rmulation and potassium 
permanganate neutralizi re not sible, because in this case there is no 
definable "effluent" up can b placed. Rotenone and potassium 
permanganate are com s of formulated chemical composition, rather 
than an effluent ste trollable process or activity. 

aters and achieving their intended effect, excess 
ese terials and their breakdown products may be 

Is. . permit requires that the Discharger implement BMPs to 
lutant the receiving water, and comply with numeric receiving 

. Thos MPs constitute BAT and BCT and will be implemented to 
ration of impacts caused by the discharge of aquatic 

ent area. This approach will allow for restoration of water 
d the 10 -term protection of beneficial uses of the receivin!~ water 

mpletion of a treatment event. 

The U.S. Environmental Protection Agency (EPA) USEPA promulgated the 
California Toxics Rule (CTR, Code of Federal Regulations, Title 40, [:>art 131.38), 
establishing numeric criteria for priority toxic pollutants for the State of California. 
The State Board adopted the Policy for Implementation of Taxies Standards for 
Inland Surface Waters, Enclosed Bays, and Estuaries of California (State 
Implementation Policy), which establishes procedures for implementing water quality 
standards in NPDES permits. Section 5.3 of the State Implementation Policy allows 
the Water Board to !~rant short-term or seasonal categorical exceptions from 
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meeting the CTR priority pollutant criteria/objectives for resource or pest 
management projects conducted by public entities, In order to qualify for an 
exception from meeting priority pollutant standards, a public entity must fulfill the 
requirements listed in section 5,3, Among other requirements, entities seeking an 
exception to complying with water quality standards for priority pollutants must 
submit California Environmental Quality Act (CEQA, Public Resources Code Section 
21000, et seq,) documents, 

The Discharger prepared an EISfEIR in compliance with CEQA T
 
Creek rotenone project meets the qualifications for a categorica
 
meeting CTR priority pollutant criteriafobjectives, and an exce
 
provisions of this permit Therefore, effluent and receiving w
 
priority pollutants, as described in the State Implementation
 
for this project
 

In addition, Water Board staff reviewed confidenti
 
by the manufacturers of the rotenone formulatio
 
found no evidence that the formulations cant '
 
pollutants
 

19, California Environmental Quality Act (CE 

This action to adopt an NPDES per
 
Environmental Quality Act (Public R
 
accordance with Section 133 f the
 

Water Board is exempt from CEOA, 
tation 'y requires public entities requesting 

poilu nt criteria/objectives to submit CEQA 
pprovaL In 1994, the Discharger completed 

I Impa ' ep,ort entitled Rotenone Use for Fisheries 
'tion, irf 2009 the US Fish and Wildlife Service and 

EPAfCEQA environmental document "Paiute 
roJe ,Silver King Creek, Humboldt-Toiyabe National 

'fomia," and filed a CEQA Notice of Determination for 
r's Office of Planning and Research on June 8, 2009 

ocumentation has been submitted to the Water Board 
finds it in accordance with CEQA (anticipated), 

EIR ha een prepared for a project, a Responsible Agency shall not 
project as proposed, pLirsuant to CEQA Guidelines, Section 

15096(g)( the agency finds any feasible alternative or feasible mitigation 
measures within its powers that would substantially lessen or avoid any significant 
effect the project would have on the environment The Water Board's adoption of 
this NPDES permit is exempt from CEQA, but the Water Board is nonetheless 
proceeding as though it were a CEQA Responsible Agency. The Water Board has 
evaluated the Paiute Cutthroat Trout Restoration Project EIS/EIR for potentially 
significant impacts to water quality, concurs in the EIS/EIR's findings regarding 
significant water quality-related effects, and finds that there are no additional 
feasible, less-damaging alternatives or mitigation measures that would accomplish 
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the project's objectives except for rotenone application in Tamarack Lake. Water 
Board finds that a carrier-free powdered rotenone is available that is less damaging 
to the environment than the two chemical formulations described in finding no. 8. 
The Discharger shall evaluate (anticipated) in its final EIR/EIS any potential adverse 
environmental impacts of using the carrier-free powdered rotenone, including but not 
limited to the formulation itself and the application methods and propose to use the 
least damaging form of rotenone in Tamarack Lake. 

The proposed Project may result in significant and unavoidable· 
benthic macroinvertebrates within the Project area. As a res 
composition of these non-target aquatic invertebrate commu 
temporarily altered. A mitigating factor is related to the limite 
treatment. The proposed Project does not involve tre~ljJg the 
Llewellyn Falls or treating springs, seeps or tributa· s'wl·t 
are fishless and unlikely to harbor fish. Althou ·t I 0 

endemic species of macroinvertebrates exist in h 
occur, these areas could serve as source oloniza. Additional mitigation 
measures required under this permit are imal rot ne concentrations that 
would limit impacts to the most sensi ive benthic oinvertebrates. The Water 
Board concurs that the significant e osed by t oject are outweighed by the 
project's objective of conservin the hroat Tout. 

Mitigation measures to minimize potential water quality impacts include: use of 
licensed applicators to implement the project, mapping of no treatment (fish less) 
areas where sensitive macroinvertebrates may occur, and implementation of water 
quality monitoring to ensure: 1) rotenone concentrations do not exceed the effective 

9 McMillin, S. and BJ. Finlayson. 2008. Chemical residues in water and sediment following rotenone application to
 
Lake Davis, California 2007.
 

nt and unavoidable impacts to water The proposed Project may, 
quality in the following w 

• objecti and protection of beneficial,uses will be 
.. the pro) t area, resulting in mortality ~o fish and other 

hing apparatus. 
• tions to Tamarack Lake, if it occurs, would result 

s that could persist for more than two weeks, resulting in 
objectives contained in the Basin Plan rotenone policy. 

measures are available to accelerate the degradation of 
one in the lake, this impact would be significant and 

none and rotenolone have been documented to persist for up 
ays po -treatment.9 However, use of a carrier-free powdered form of 

will eliminate the use of other constituents that will likely persist for up 
post-treatment. 
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concentration required for eradication of non-native salmonids; 2) sufficient 
degradation of rotenone has occurred before the area is opened to the public; and 3) 
rotenone tOXicity does not occur outside the project area. Water samples will be 
analyzed for rotenone and rotenolone concentrations, as well as for volatile organic 
compound and semi-volatile organic compound concentrations. Treatment time will 
be minimized by limiting the duration of rotenone activity to the shortest time period 
needed to meet the fish removal objective. Direct effects from the tr tment on water 
quality will be confined to the project area. 

20 .I\londegradation/Antidegradation 

The Water Board has considered antidegradation pursuant to 
131.12 and State Board Resolution No. 68-16. Disc mu
 
both the State nondegradation and federal antide
 
of this permit require compliance with water qu y
 
contained in the Basin Plan. The application te
 
permanganate may temporarily degrade w f exce
 
degradation will be temporary, and it is i interest
 
The Basin Plan states:
 

t with the State non-degradation and federal an1i

e policy requires that, within two years following the la51 
c project, a fisheries biologist or related specialist from DFG 

s the ndition of 1he treated waters, and certify in writing whether all 
neficial uses have been restored. Pursuant to 1he MOU, that 

assessme ust consider the condition of fish and invertebrate populations in the 
affec1ed wa1ers. 

The Basin Plan water quality objectives for rotenone include a species composition 
objective that states: 

"Where species composition objectives are established for specific water bodies 
or hydrologic units, the established objective(s) shall be met for all non-targe1 
aquatic organisms within one year following rotenone treatment [or within one 
year following the final rotenone application for multi-year projects]." 
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And: 

"Threatened or endangered aquatic populations (e.g., invertebrates, amphibians) 
shall not be adversely affected. The DFG shall conduct pre-project monitoring to 
prevent rotenone application where threatened or endangered species may be 
adversely impacted. 

No species composition objective has been established in the Bas· Ian specifically 
for Silver King Creek or for the East Fork Carson River Hydrolo .. ' nit. However, 
anti-degradation requires protecting non-target aquatic organi so th$14caquatic 
species composition is not degraded over the long-term. OF nc 1'a~d 
measures to protect threatened and endangered species, in p 1 withtne 
Basin Plan requirement. The Discharger will also conduct be m . vgf1'ebrate 
monitoring to evaluate the assertion that rotenone tr ent wi ot ad~@fy affect 
populations of non-target aquatic organisms and waterover the 
long-term, and to better establish the duration of 

22. Notification of Interested Parties 

The Water Board has notified interested a enci 
an NPDES permit for the discharge, nd has provi 
submit comments. 

23 Consideration of Public Com 

The Water Board, in a pu~1 
pertaining to the dischar~. 

24. NPDES Permit , 

This Order shal DES permit pursuant to section 402 of the Clean 
Water Act 'sh n the date of adoption. 

I. 

charger must comply with the following receiving water limitations. The 
discha of rotenone formulation and potassium permanganate to surface 
waters s all not cause, or contribute to, violation of the following water quality 
objectives contained in the Basin Plan rotenone policy: 

1. Color 

The characteristic purple discoloration resulting from the discharge of 
potassium permanganate shall not be discernible more than two miles 
downstream of project boundaries at any time. Twenty-four hours after 
shutdown of the detoxification operation, no color alteration(s) resulting from 
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the discharge of potassium permanganate shall be discernible within or 
downstream of project boundaries. 

2.	 Pesticides 

a.	 The concentration of naphthalene outside of project boundaries shall not 
exceed 25 IJg/L at any time. 

b.	 The concentration of rotenone, rotenolone, trichloroethy 
xylene, or acetone (or potential trace contaminants s 
ethylbenzene) outside of project boundaries shall n 
levels10 for these respective compounds at any ti . 

c.	 After a two-week period has elapsed from the date 
application was completed, no chemical re - es re 
treatment shall be present at detectable n 
project boundaries. 

d.	 No chemical residues resulting fr 
detection levels in ground wate. 

3.	 Toxicity 

1. 

2.	 t be made in accordance with label specifications. 

supervised by a licensed applicator in accordance with 
artment of Pesticide Regulation. 

enone and potassium permanganate must be made in 
the MOU and the project EIS/EIR. 

Discharger must implement the Spill Contingency plan submitted with the 
otenone Application. 

6.	 The Discharger must conduct macroinvertebrate surveys according to 
protocols described in Attachment 2 of the Monitoring and Reporting 
Program, including pre- and post- application surveys. 

10 "Detection level" is defined as the minimum level that can be reasonably detected using state-of-the-art equipment 
and methodology. 
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7.	 The Discharger must conduct thorough surveys of springs, seeps, and 
headwaters in the project area no more than two weeks prior to treatment. 
The Discharger shall not treat any of these sites they determine to be fishless 
(where insufficient habitat or water volume exists at time of treatment to 
contain a fish). The Discharger shall communicate these locations to 
applicators through flagging and/or mapping. The Discharger shall submit a 
draft map of no treatment areas to the Water Board one day prior to 
treatment. By November 1 of each year of any chemical treat ent, the 
Discharger shall submit a final map certifying areas that re 'd no rotenone 
application. 

8.	 The Discharger must conduct additional amphibian s 
before treatment, according to protocols described in 
Monitoring anel Reporting Program. If adult or tadpole Ii 
threatened, endangered, sensitive, candidate re a 
during pre-project surveys, they will be capt t 
the project area to suitable nearby habita 

9.	 The Discharger must conduct fish s 
protocols described in Attachment 
Program. Tamarack Lake will be s eye 
If fish are detected through th e surveys 0 

through 2013, the Discharge notify the 
prior to proposals for rotenon t. If up t ive years of no observed 
fish, the Discharger wil nsid ake fishless, and will remove it 
from treatment locati nd not ith rotenone. 

C.	 General Requiremen 

1.	 he Discharger is required to implel1lent Best 
. Requi BMPs include, but are not limited to; 

rdance with label instructions by a licensed 
permanganate to detoxify rotenone before it 

ent a ; applying the minimum concentration of 
ter . ed necessary to achieve an effective rotenone treatment; 

and i menting a suitable spill prevention and response plan; 
oteno only when ambient water temperatures are sufficiently high 

its	 Id post-treatment breakdown; and conductin~, water quality 
e and outside the treatment area. 

oject operations must be conducted consistent with plans and 
ement practices contained in documents submitted by the Discharger 

prior the adoption of this permit, including the Discharger's EIS/EIR for the 
project. 

3.	 The Discharger must provide the public with adequate notice of the 
treatments, and post signs in the project area prior to treatment with 
appropriate warnings against public contact with water and fish while 
chemical residues are present, will bury the dead fish, and shall direct 
wilderness users to alternative potable water sources as appropriate 
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4.	 Mechanical disturbance of soils (for example, to bury fish or construct earthen 
spill containment berms) in wetland or riparian habitats is prohibited. 

II. PROVISIONS 

A.	 Standard Provisions for NPDES Permits 

The Discharger must comply with the "Standard Provisions for NFl 
(Attachment B), which is made a part of this Order. 

B.	 Monitoring and Reporting 

1.	 Pursuant to California Water Code Section 13383, the
 
comply with Monitoring and Reporting Program No. R6
 
which is made a part of this Order, and with a vision
 

2.	 The Executive Officer may require additi
 
Water Code Section 13267, as necess
 
macroinvertebrate communities folio .
 
with other requirements and condi ..
 

c. 

D.	 Expiration 

This Order expire	 e of its adoption, on July 8, 2014. 

III.,	 EXCEPTION F TANT CRITERINOBJECTIVES GRANTED 

A categoric ing priority pollutant criteria/objectives is hereby 
granted s ision f State Implementation Policy section 5.3. The 
Discha "th all provisions of section 5.3 that are applicable to 
cate r 

e Officer, do hereby certify that the foregoing is a full, true, 
aer adopted by the California Regional Water Quality Control 

n, on July 8, 2009. 

HAROLD J. SINGER 
EXECUTIVE OFFICER 

Attachments: A. Project Location Map 
B.	 Standard Provisions for NPDES Permits 
C.	 General Provisions for Monitoring and Reporting 
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ATTACHMENT B 

STANDARD PROVISIONS
 
FOR
 

NATIONAL POLLUTANT DISCHARGE
 
ELIMINATION SYSTEM (NPDES) PERMITS
 

J.	 The pennittee must comply with all of the tenns, requirements, and conditions of this NPDES 
Permit. Any violation of this Pennit constitutes violation of the Clcan Water Act (CWA), its 
regulations and the California Water Code, and is grounds for enforcement action, pennit 
tennination, pennit revocation, and reissuance, denial of an application for pennit reissuance; or a 
combination thereof. 

2.	 The pennittee shall comply with effluent standards or prohibitions established under 307(a) of the 
CWA for toxic pollutants within the time provided in the regulations that establish these standards 
or prohibitions, even if this Pennit has not yet been modified to incorporate the requirement. [40 
CFR 122.41(a)(I)] 

Thc California Water Code provides that any person who violates a Waste Discharge Requirement 
(same as pennit condition), or a provision of the California Water Codc, is subject to civil penalties 
of up to $] ,000 per day or $1 0,000 per day of violation, or when the violation involves the 
discharge of pol Jutants, is subject to civil penalties of up to $]0 per gallon per day or $20 per gallon 
per day of violation; or some combination thereof, depending on the violation, or upon the 
combination of violations. * 

Violations of any of the provisions of the NPDES program, or of any of the provisions of this 
Permit, may subject the violator to any of the penalties described herein, or any combination 
thereof, at the discretion of the prosecuting authority; except that only one kind of penalty may be 
applied for each kind of violation.* 

3.	 The CWA provides that any person who violates a Pennit condition implementing Sections 301, 
302,306,307, or 308 of the CWA is subject to a civil penalty not to exceed $10,000 per day of 
such violation. Any person who willfully or negligently violates Pennit conditions implementing 
these Sections of the CWA is subject to a fine of not less than $2,500, nor more than $25,000 per 
day of violation, or by imprisonment for not more than one year, or both. [40 CFR 122.41 (a)(2)] 

4.	 If the pennittee wishes to continue an activity regulated by this Pennit after the expiration date of 
this Penn it, the permittee must apply for and obtain a new Pennit. [40 CFR 122.41 (b)] 

5.	 It shall not be a defense for a pennittee in an enforcement action that it would have been necessary 
to halt or reduce the pennitted activity in order to maintain compliance with the conditions of this 
Penn it. [40 CFR 122.41(c)] 

6.	 The permittee shall take all reasonable steps to minimize or prevent any discharge that has a
 
reasonable likclihood of adversely affecting health or the environment. [40 CFR 122.41 (d)]
 

7.	 The pennittee shall, at all times, properly operate and maintain all the facilities and systems of
 
treatment and control (and related appurtenances) that are installed or used by the pennittee to
 
achieve compliance with this Permit.
 

Proper operation and maintenance includes adequate laboratory controls, and appropriate quality 
assurance procedures. This provision requires the operation of backup or auxiliary facilities, or 
similar systems that are installed by a perminee only when necessary to achieve compliance with 
the conditions of this Permit. [40 CFR 122.41(e)] 
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8. This Permit may be modified, revoked and reissued, or terminated for cause. The filing of a request 
by the permittee for a Permit modification, revocation and reissuance, or termination, or a 
notification of planned changes or anticipated noncompliance does not stay any permit condition. 
[40 eFR 122.4I(g)] 

9. This Permit does not convey any property rights of any sort, or any exclusive privilege. [40 eFR 
122.41(f)) 

JO. The permittee shall furnish, within a reasonable time, any information the Reg:ional Board or EPA 
may request to determine whether cause exists for modifying, revoking and reissuing, or 
temlinating this Permit. The permittee shall also furnish to the Regional Board, upon request, 
copies of records required to be kept by this Permit. [40 eFR 122.4I(h)] 

] J, The Regional Board, EPA, and other authorized representatives shall be allowed: 

(a) Entry upon premises where a regulated facility or activity is located or conducted, or where 
records are kept under the conditions of this Permit; 

(b) Access to copy any records that are kept under the conditions of this Permit; 

(cl To inspect any facility, equipment (including monitoring and control equipment), practices, 
or operations regulated or required under this Permit; and 

(d) To photograph, sample, and monitor for the purpose of assuring compliance with this 
PermiL or as otherwise authorized by the ewA. [40 eFR 122.410)) 

J2. Monitoring and records. 

(a) Samples and measurements taken for the purpose of monitoring shall be representative of 
the monitored activity. 

(b) The permittee shall retain records of all monitoring information, including all calibration 
and maintenance monitoring instrumentation, copies of all reports required by this Permit, 
and records of all data used to complete the application for this Permit, for a period of at 
least three years from the date of the sample, measurement, report, or application. This 
period may be extended by request of the Regional Board or EPA at any time. 

(c) Records ofmonitoring information shall include: 

(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 

The elate, exact place, and time of sampling or measurements; 
The individual(s) who performed the sampling or measurements; 
The date(s) analyses were performed; 
The individuaJ(s) who performed the analyses; 
The analytical techniques or methods used; and 
The results of such analyses. 

(d) Monitoring must be conducted according to test procedures under 40 eFR Part 136, unless 
other test procedures have been specified in this Permit. 
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(e)	 The ewA provides that any person who falsifies, tampers with, or knowingly renders 
inaccurate any monitoring device, or method required to be maintained under this Permit 
shall, upon conviction, be punished by a fine of not more than $10,000 per violation, or by 
imprisonment for not more than six months per violation, or by both. 

[40 CFR 122.410)] 

13.	 All applications, reports, or infonnation submitted to the Regional Board shall be signed and 
certified in accordance with 40 eFR 122.22 [40 eFR 122.41 (k)(I)] 

14.	 The CWA provides that any person who knowingly makes any false statement, representation, or 
certification in any record or other document submitted or required to be maintained under this 
Penn it, including monitoring reports or reports of compliance or noncompliancc shall, upon 
conviction, be punished by a fine of not more than $10,000 per violation, or by imprisonment for 
not more than six months per violation, or by both. [40 CFR 122.41 (k)(2)] 

15.	 Reporting requirements: 

(a)	 The pennittee shall give advance notice to the Regional Board, as soon as possible of, any 
planned physical alterations, or additions to the pennined facility. 

(b)	 The pennittee shall give advance notice to the Regional Board of any planned changes in 
the pennitted facility or activity that may result in noncompliance with pennit requirements. 

(c)	 This Penn it is not transferable to any person, except after notice to the Regional Board. The 
Regional Board may require modification, or revocation and reissuance of the Pennit to 
change the name of the permittee, and incorporate such other requirements as may be 
necessary under the CWA. 

(d)	 Monitoring results shall be reported at the intervals specified elsewhere in this Permit. 

(i)	 Monitoring results must be reported in a Discharge Monitoring Report (DMR). 
(ii)	 If the pennittee monitors any pollutant more frequently than required by this Permit 

using test procedures approved under 40 CFR Part 136 or as specified in this 
Pennit. the results of this monitoring shall be included in the calculation and 
reporting of the data submitted in the DMR. 

(iii)	 Calculations for all limitations that require averaging ofmeasurements shall util ize 
an arithmetic mean unless otherwise specified in this Pennit. 

(e)	 Report of compliance or noncompliance with, or any progress reports on interim and final 
requirements contained in any compliance schedule of this Permit shall be submitted no 
later than ]4 days following each schedule date. 

(f)	 Twenty-four hour reporting. 

(i)	 The permittee shall report any noncompliance that may endanger health or the 
environment to the Regional Board. Any information shall be provided orally 
within 24 hours from the time the permittee becomes aware of the circumstances. A 
written submission shall also be provided within five days of the time the permittee 
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becomes aware of the circumstances. The written submission shall contain a 
description of the noncompliance and its cause; the period of noncompliance 
including exact dates and time and, if the noncompliance has not been corrected, the 
anticipated time it is expected to continue; and steps taken or planned to reduce, 
eliminate, and prevent reoccurrence of the noncompliancc. 

(ii)	 The following shall be included as information that must be report within 24 hours 
under this paragraph; 

(A)	 Any unanticipatcd bypass that exceeds any effluent limitation in the Pennit. 
(B)	 Any upset that exceeds any effluent limitation in the Permit. 
(C)	 Violation of a maximum daily discharge limitation for any of the pollutants 

listed in this Permit to be reported within 24 hours. 

(iii)	 The Regional Board may waive the above-required written report on a case-by-case 
basis. 

(g)	 The permittee shall report all instances of noncompliance, not otherwise reported under the 
above paragraphs. at the time monitoring reports are submitted. The reports shall contain all 
infonnation listed in paragraph 15(1) above.[40 CFR 122.41 (I)J 

16.	 Bypass (the intentional diversion of waste streams from any portion offacility) is prohibited. The 
Board may take enforcement action against the permittee for bypass unless: 

(a)	 Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage. 
(Severe property damage means substantial physical damage to property, damage to the 
treatment facilities that causes them to become inoperable, or substantial and permanent 
loss of natural resources that can reasonably be expected to occur in the absence of a 
bypass. Severe property damage does not mean economic loss caused by delays in 
production.): 

(b)	 There wcre no feasible alternatives to bypass, such as the use of auxiliary treatment 
facilities, retention of untreated waste, or maintenance during normal periods of equipment 
downtime. This condition is not satisfied if adequate backup equipment should have been 
installed in the exercise of reasonable engineering judgment to prevent a bypass lhat could 
occur during nonnal periods of equipment downtime or preventive maintenance; and 

(c)	 The pennittee submitted a notice, at least ten days in advance, of the need for a bypass to 
the appropriate Board. 

The permittee may allow a bypass to occur that does not cause effluent limitations to be exceeded, 
but only if it is for essential maintenance to assure efficient operation. In such a case, the above 
bypass conditions are not applicable. 

The permittee shall submit notice of an unanticipated bypass as required in paragraph I5(f) above. 
[40 CFR 122.41(m)J 

17.	 Upset means an exceptional incident in which there is unintentional and temporary noncompliance 
with pemlit effluent limitations because of factors beyond the reasonable control of the penninee. 
An upset does not include noncompliance to the extent caused by operational error, improperly 
designed treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or 
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careless or improper action. A permittee that wishes to establish the affinnative defense of an upset 
in an action brought for noncompliance shall demonstrate, through signed, contemporaneous 
operating logs, or other relevant evidence that: 

(a)	 an upset occurred and that the permittee can identify the cause(s) of the upset; 

(b)	 the permitted facility was being properly operated at the tine of the upset; 

(c)	 the permittee submitted notice of the upset as required in paragraph 15(f) above; and 

(d)	 the pennittee complied with any remedial measures required under paragraph 7. 

No detennination made before an action for noncompliance, such as during administrative review 
of claims that noncompliance was causcd by an upset; is final administrative action subject to 
judicial review. 

In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has 
the burden of proof. [40 CFR 122.41 (n)] 

18.	 All existing manufacturing, commercial, mining, and silvicultural dischargers must notify the 
Regional Board as soon as they know or have reason to believe: 

(a)	 that any activity has occurred or will occur that would result in the discharge of any toxic 
pollutant that is not Iimited in this Permit, if that discharge will exceed the highest of the 
following "notification levels:" 

(i)	 One hundred micrograms per liter (100 f.lg/L); 
(ii)	 Two hundred micrograms per liter (200 f.lg/L) for acrolein and acrylonitrile; five 

hundred micrograms per liter (500pg/L) for 2-4dinitrophenoJ and 2-methyl-4-b
dinitrophenol; and one milligram per liter (f mg/L) for antimony; 

(iii)	 Five (5) times the maximum concentration value reported for that pollutant in the 
Permit application; or 

(iv)	 The level established by the Regional Board in accordance with 40 CFR 122.44(f). 

(h)	 that they have begun or expect to begin to use or manufacture as an intermediate or final 
product or byproduct any toxic pollutant that was not reported in thc Pennit application. 
[40 CFR 122.42(a)] 

*	 This paragraph was added or modified by thc State Water Quality Control Board to the California 
Water Code. 

public/fonns/standard provisions for NPDES 
(rev 71312002) 



ATTACHMENT "C"
 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
 

LAHONTAN REGION
 

GENERAL PROVISIONS 
FOR MONITORING AND REPORTING 

1. SAMPLING AND ANALYSIS
 

a. All analyses shall be perfonned in accordance with the current edition(s) of the 
following documents: 

I. Standard Methods for the Examination of Water and Wastewater 

II. Methods for Chemical Analysis of Water and Wastes, EPA 

b. All analyses shan be perfonned in a laboratory certified to perfonn such analyses by 
the California State Department of Health Services or a laboratory approved by the 
Regional Board Executive Officer. Specific methods of analysis must be identified 
on each laboratory repmi. 

c. Any modifications to the above methods to eliminate known interferences shall be 
reported with the sample results. The methods used shall also be reported. If 
methods other than EPA-approved methods or Standard Methods are used, the exact 
methodology must be submitted for review and must be approved by the Regional 
Board Executive Officer prior to use. 

d. The discharger shall establish chain-of-custody procedures to insure that specific 
individuals are responsible for sample integrity from commencement of sample 
collection through delivery to an approved laboratory. Sample collection, storage, 
and analysis shall be conducted in accordance with an approved Sampling and 
Analysis Plan (SAP). The most recent version of the approved SAP shall be kept at 
the facility. 

e. The discharger shall calibrate and perfonn maintenance procedures on all monitoring 
instruments and equipment to ensure accuracy of measurements, or shall insure that 
both activities will be conducted. The calibration of any wastewater now measuring 
device shall be recorded and maintained in the permanent log book described in 2.b, 
below. 

f. A grab sample is defined as an individual sample collected in fewer than 15 minutes. 

g. A composite sample is defined as a combination of no fewer than eight individual 
samples obtained over the specified sampling period at equal intervals. The volume 
of each individual sample shaJl be proportional to the discharge flow rate at the time 
of sampling. The sampling period shall equal the discharge period, or 24 hours, 
whichever period is shorter. 



GliNERAL PROVISIONS -2-	 SEPTEMBER I, 1994 

2.	 0j>ERATIONAL REQUIREMENTS 

a.	 Sample Results 

Pursuant to California Water Code Section 13267(b), the discharger shall maintain all 
sampling and analytical results including: strip charts; date, exact place, and time of 
sampling; date analyses were performed; sample collector's name; analyst's name; 
analytical techniques used; and results of all analyses. Such records shall be retained 
for a millimum of three years. This period of retention shall be extended during the 
course of any unresolved litigation regarding this discharge, or when requested by the 
Regional Board. 

b.	 Operational Log 

Pursuant to California Water Code Section I 3267(b), an operation and maintenance 
log shall be maintained at the facility All monitoring and reporting data shall be 
recorded in a permanent log book. 

3.	 REPORTJNQ 

a.	 For every item where the requirements are not met, the discharger shall submit a 
statement of the actions undertaken or proposed which will bring the discharge into 
full compliance with requirements at the earliest time, and shall submit a timetable for 
correction. 

b.	 Pursuant to Cal~fornia Water Code Section I 3267(b), all sampling and analytical 
results shall be made available to the Regional Board upon request. Results shall be 
retained for a minimum of three years. This period of retention shall be extended 
during th{; course of any unresolved litigation regarding this discharge, or when 
requested by the Regional Board. 

c.	 The discharger shall provide a brief summary of any operational problems and 
maintenance activities to the Board with each monitoring report. Any modifications 
or additions to, or any major maintenance conducted on, or any major problems 
occurring to the wastewater conveyance system, treatment facilities, or disposal 
facilities shall be included in this summary. 

d.	 Monitoring reports shall be signed by: 

I.	 In the case of a corporation, by a principal executive officer at least of the 
kvel ofYice-president or his duly authorized representative, if such 
representative is responsible for the overall operation of the facility from 
which the discharge originates; 

II.	 In the case of a partnership, by a general partner; 

iii.	 In the case of a sole proprietorship,by the proprietor; or 



- --------------

GENERAL PROVISIONS -3-	 SEPTEMBER I, 1994 

lV.	 In the case of a municipal, state or other public facility, by either a principal 
executive officer, ranking elected official, or other duly authorized employee. 

e.	 Monitoring reports are to include the following: 

J.	 Name and telephone number of individual who can answer questions about 
the report. 

II. The Monitoring and Reporting Program Number. 

Ill. WDm Number. 

f.	 Modifications 

This Monitoring and Reporting Program may be modified at the discretion of the 
Regional Board Executive Officer. 

4.	 NONCOMPLIANCE 

Under Section 13268 of the Water Code, any person failing or refusing to furnish technical or 
monitoring reports, or falsifying any information provided therein, is guilty of a misdemeanor 
and may be liable civilly in an amount of up to one thousand dollars ($1,000) for each day of 
violation. 



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

MONITORING AND REPORTING PROGRAM NO. R6T-2009-(TENT) 
WOlD NO. 6A020405008 
NPDES NO. CA0103209 

FOR 

CALIFORNIA DEPARTMENT OF FISH AND GA 
PAIUTE CUTTHROAT TROUT RESTORATION P 

ALPII\JE COUNTY 

I. MONITORING PROGRAM GOALS 

A 

B.	 impacts to benthic 
tions and beneficial 

C. 

II. 

jects are defined, pursuant to the Basin Plan, as 
rea, the' toxification area, and the area downstream of 

thirty-minute in-stream travel time. 

t of Fis and Game (DFG, the Discharger) shall estimate the 
tion station to the downstream thirty-minute travel time 

n meas ments of stream flow and/or average velocities, prior to 
ne application. This endpoint will define the downstream 

boundaries. The approximate location of the project boundaries 
d recorded, along with any calculations used in making the 

III.	 ATER MONITORING 

A. Temperature 

Water temperature shall be measured and recorded whenever samples are 
collected for chemical analysis (according to the schedule described below), at the 
corresponding monitoring station and at the same time as sample collection. 



CALIFORNIA DEPARTMENT ·2 MONITORING AND REPORTING 
OF FISH AND GAME PROGRAM NO. R6T-2009-(TENT) 
SILVER KING CREEK PROJECT \\'DID NO. 6A020405008 
Alpine County NPDES NO. CAOJ03209 

B. Color 

The Discharger shall visually inspect the stream water downstream of project 
boundaries at least three times a day during daylight operations, to ascertain 
whether discoloration due to potassium permanganate is discernible more than two 
miles downstream of project boundaries, and shall keep records of e observations. 

c. Sample Location 

Samples will be collected at the following locations, depict 

Station Location Description 
Code 
MSKC1 
MSKC2 ·cation station 
MSKC3 
MSKC5 
MSKC7 
MTC1 
MTC2 
MTL1 ot below surface 
MTL2 pth 
MTL3 e, 1 foot above bottom 
MTLC 

or subtracted depending upon stream flow 
a given ar. Changes in sampling protocol will be 

n the Discharger and the Water Board in advance of 
amarack Lake will only be sampled if the lake is 

ses and Analytical Methods 

shall conform to the July 2, 2004 Monitoring Plan submitted by 
Dischar nd incorporated herein by reference. Samples will be analyzed by 

th . charger at the DFG's laboratories certified by the California Department of 
Heal rvices. Constituents shall be sampled and results reported according to 
the folio mg table: 

Constituent Analytical Methods Units Sample 
~ 

Rotenone Dawson et. al1 
IJg/L Grab 

Rotenolone Dawson et. al1 
IJg/L Grab 

Volatile Organic Compounds (VQCs) USEPA 8260 IJg/L Grab 



CALlFORNlA DEPARTMENT ·3 MONlTORING AND REPORTING 

OF FISH AND GAME PROGRAM NO. R6T-2009-(TENT) 

SILVER KING CREEK PROJECT WDID NO. 6A02040S008 

Alpine County NPDES NO. CAOJ03209 

Semi-Volatile Organic Compounds USEPA 8270 ~g/L Grab 
(SVOCs) 
Di(ethylene glycol) ethyl ether (DEE) modified USEPA ~g/L Grab 

8015 
1-methyI1-2-pyrrolidone (MP) modified USEPA ~g/L Grab 

8015 

1 Method: Dawson, V., P. Harmon, D. Schultz, and J. Allen. 19
 
for measuring rotenone in water at piscicidal concentrations.
 
Soc. 112:725-728 

E. Sampling Schedule 

Samples shall be collected for analysis accordn 
following table. Pre-treatment samples sha co 
prior to application of rotenone. Sample . may n 
upon stream flow conditions and logist" iven ye hanges in sampling 
protocol will be mutually agreed upon between Dischar r and the Water Board 
in advance of sample collection. tions in Tam k Lake will only be sampled if 

X 

X_--.---j 
X 

Weekly 
Post

Treatmen 
t 

X 
X 
x 

x 

x 

Day After 
Treatment 

twice 
twice 
twice 
twice 
twice 
twice 

every two 
hours 

every tyvo 
hours 

During 
Treatment 

x 
x 

x 

x 

the lake is chemically treated. 

VOC/semiVO MSKC1 
i--__-'C"'----__-1--__-----+ X twice= __+M.:..:..=S.:..:K:..=C:..=2+_--'X'-'-__-+-_.....:.:tw.:..:i-=.ce:::::...._--1- -1-- _ 



CALlFORNIA DEPARTMENT	 -4 MONITORING AND REPORTING 
OF F1SH AND GAME PROGRAM NO. R6T-2009-(TENT) 
SILVER KING CREEK PROJECT WOlD NO. 6A02040S008 
AIpine County NPDES NO. CAOI 03209 

__D-...eE=-E_/_M_P__+M'-:-M--:;_CC_K-'-11_+-_ --~--I-- --_~:--::--:~_: t-- X_ 1_ ~~ 

MTC2 X twice 

f-- -+---cM~-~r,L=-:1--+_---'--CX X 

. MTL3 
MTL2 

X 
X X 

X 

2 If any chemical treatment residues are detected at IVISC 
boundaries) on the day following treatment, samples 
that station and analyzed on a weekly basis until n 

F.	 Toxicity 

Caged fish must be used to determine whether 
ascertain whether rotenone toxicity has esca d 
fish will be positioned at the project bound 30 
of the detoxification station prior to the d' e of ro 
caged fish shall be maintained and ob stress a st twice per day during 
treatment and detoxification operations, and ob ations s all be recorded. 

G.	 Benthic Invertebrate Monitoring 

The Discharger must co fO ebrate monitoring according to the 
Silver King Creek Ma itoring, August 2007-2015 study plan 
submitted by the Dis d incor ated herein as Attachment 2, which is 
made a part of thi Repo ng Program. 

H.	 Amphibian 

mphibian surveys immediately prior to treatment, 
described in an April 1, 2003 DFG memorandum to Water 

herein by reference. 

submit a written analysis justifying the use of rotenone in 
east 30 days prior to the treatment date, if it is determined that 

chemic ernatives for removing fish from shallow mountain lakes (such as 
gill- ting or water draw-down) may not be effective in completely eliminating non
native· in this case. 

J.	 The Discharger must conduct thorough surveys of springs, seeps, and headwaters 
in the project area no more than two weeks prior to treatment. The Discharger shall 
not treat any of these sites they determine to be fishless (where insufficient habitat 
or water volume exists at time of treatment to contain a fish). The Discharger shall 
communicate these locations to applicators through flagging and/or mapping. The 



CALlFORNJA DEPARTMENT MONJTORING AND REPORTJNG
 
OF F1SH AND GAME PROGRAM NO. R6T-2009-(TENT)
 
SlLVER KING CREEK PROJECT WDlD NO. 6A02040S008
 
AJpine County NPDES NO. CAOJ03209
 

Discharger shall submit a draft map of no treatment areas to the Water Board one 
day prior to treatment. By November 1 of each year of any chemical treatment, the 
Discharger shall submit a final map certifying areas that received no rotenone 
application.	 • 

II. REPORTING 

A.	 The Discharger must submit a monitoring report to the Regiona
 
days of project completion. The report shall include the folio
 

1.	 Data required by this monitoring and reporting progra 
2.	 Approximate volumetric flow rate of each creek dischar day; 
3.	 Volume of rotenone product used, by location lied; 
4.	 Amount of potassium permanganate used; 
5.	 Summary of project; and 
6.	 Evaluation of project success. 

B.	 The monitoring report m containing the information and 
certification in the Mo ing Cover Letter form (Attachment 3), which 
is hereby made a pa nd Reporting Program 

C.	 in the monitoring report any violations of Board 
and suo	 a statement of corrective actions taken or 

ble for implementation. 

III.	 lemen he above monitoring program immediately upon the 
. 'al discharge covered by the general Order. This Monitoring 

be modified by the Executive Officer for individual 

Dated:	 _ 

Attachments: 1. Map-Location of monitoring stations 
2.	 Silver King Creek Macroinvertebrate Monitoring, August 2007-2015 
3.	 Monitoring Report Cover Letter form 
4.	 2007 Sierra Nevada Fish and Amphibian Inventory Data Sheet Instructions 
5.	 Tamarack Lake Fishless Status Monitoring 



Attachment 1
 
Location of Monitoring Stations
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Attachment 2 

Silver King Creek Macroinvertebrate Monitoring
 
August 2007-2015
 

Background 

The California Department ofFish and Game and the U.S. Fish and Wildlife Service 
propose to treat Silver King Creek basin with rotenone during the late summer of 2009, 
20] 0, and possibly 2011. The goal of this project is to restore Paiute cutthroat trout 
(Oncorhynchus clarkii seleniris), a federally listed threatened species, to its historic 
habitat. 

While rotenone is intended to eradicate non-native trout, it is also toxic to some aquatic 
macroinvertebrates. Rotenone was first used in the Silver King Creek basin in 1964, and 
on various occasions and locations up to 1993. Macroinvertebrate sampling within the 
basin began in 1984 and has occurred periodically up to 2007. 

This monitoring study differs from the June] 5,2003, Interagency Study Proposal in that 
it incorporates more sampling stations throughout the basin as well as additional 
"control" and "treatment" sites. The sampling methodology is also changed to allow for 
additional analyses such as the River Invertebrate Prediction and Classification System 
(RIVPACS) analysis model (Hawkins et a1. 2000). 

Objectives 

The primary objectives of this study are to: I) analyze challges in macroinvertebrate 
assemblages and taxa from the use of rotenone during Paiute cutthroat trout recovery 
activities, 2) collect and identify taxa from the Silver King Creek basin, and 3) 
reestablish historic collection sites in selected streams. 

Study Design 

Twenty-three quantitative and 5 qualitative sampling site locations were established 
during August 2007 (Table I). This study design differs from the June 15,2003, 
Interagency Study Proposal in that it incorporates more sampling stations throughout the 
basin as well as additional "control" and "treatment" sites (nine pairs) (Figures I and 2). 
Five qualitative sampling sites were established within the area to be treated to increase 
the likelihood of collecting taxa with low relative abundances, i.e. rare taxa (Figure 3). 
The sampling methodology is also changed to allow for additional analyses. 

Past analyses to evaluate the effects of rotenone on aquatic biota are hampered by the 
lack of data on aquatic invertebrate assemblages prior to the use of rotenone (Vinson and 
Vinson 2007). This monitoring effort includes five quantitative sampling sites (SKC Site 
I & 2, Tamarack Sites] -3) and 3 qualitative sampling sites (SKC Site 1, Tamarack Sites 



I & 2) in areas that have never been treated with rotenone which are expected to be 
treated in the future. 

Pre-treatment sampling will be conducted at all sites during mid-August 2007, and 2008. 
Further pre-treatment sampling will also be conducted at all sites during mid-August 
2009, immediately prior to treatment. Post-treatment monitoring will be conducted 
during mid-August the first year after treatment, 3 years post-treatment and 5 years post

treatment. 

Table I. Sample type and locations within the Silver King Creek basin. 

Sample UTM UTM EJev. 
Stream Site Number Type Site Type Nortb East (m) 
Bull Creek Bull Site I Quantitative 4259066 273218 2457 
Corral Creek Corral Site 1 Quantitative 4263805 274123 2424 
Corral Creek Corral Site 2 Quantitative 4263251 275248 25JO 
Coyote Creek Coyote Site 1 Quantitative Control 4262687 273342 2411 
Coyote Creek Coyote Site 2 Quantitative Control 4261839 273608 2481 
Coyote Creek Coyote Site 3 Quantitative Control 4260799 274522 2492 
Fly Va !ley Creek Fly Site 1 Quantitative 4256568 272140 2653 
Four Mile Creek Four Mile Site 1 Quantitat ive 4257098 274165 2560 
Silver King Creek SKC Site J Quantitative Treatment 4264901 272645 2333 
Silver King Creek SKC Site 2 Quantitative Treatment 4263842 272756 2345 
Silver King Creek SKC Site 3 Quantitative Treatment 4262456 272874 2376 
Silver King Creek SKC Site 4 Quantitative Treatment 4262005 272675 2383 
Silver King Creek SKC Site 5 Quantitative Treatment 4260832 272085 2416 
Silver King Creek SKC Site 6 Quantitative Treatment 4260099 272602 2426 
Silver King Creek SKC Site 7 Quantitative Control 4259608 273247 2456 
Silver King Creek SKC Site 8 Quantitative Control 4259289 273140 2460 
Silver King Creek SKC Site 9 Quantitative Control 4258963 273359 2462 
Silver King Creek SKC Site 10 Quantitative Control 4258354 273562 2473 
Silver King Creek SKC Site 11 Quantitative Control 4257651 273471 2503 
Silver King Creek SKC Site 12 Quantitative Control 4257022 273187 2506 
Tamarack Creek Tamarack Site 2 Quantitat ive Treatment 4261479 27]383 2422 
Tamarack Creek Tamarack Site 1 Quantitative Treatment 4262448 271943 2400 
Tamarack Creek Tamarack Site 3 Quantitative Treatment 4261437 270915 2443 
Silver King Creek SKC Site 1 Qualitative 4264901 272645 2333 
Silver King Creek SKC Site 2 Qualitative 4260655 272242 2416 
Silver King Creek SKC Site 3 Qualitative 4259883 272755 2425 
Tamarack Creek Tamarack Site 1 Qualitative 4261873 27]653 2411 
Tamarack Creek Tamarack Site 2 Qualitative 4261457 270972 2439 

2
 



Silver King Creek Basin: All Quantitative 
2007 Macroinvertebrate Sites "-' 
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Figure 1. Quantitative sampling sites within the Silver King Creek basin. 
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Figure 2, Quantitative sampling "control" and "treatment" sites within the Silver King 
Creek basin. 

4 



Silver King Creek Basin: All Qualitative 
2007 Macroinvertebrate Sites 

" 

! 

I 
i 
I 

f 
i 
\1' 

\ , 
,~ , 

~ , . 

, I 

! 

Le-gen·:j 

D Co State Lands 

L j Humboldt-Tciyat:.e NF 

I ;PreVDJ'S Roo=.ncoe Treatme1l't .Area:s 

c::J Prcpcsed 'Treat"n£:ntArE>a 

A. Shoe·rX:ing).iac-r::sil.es_:.m07_Qualitat:\le 
I.EK . 

a.m,~' 

1 

" 

2 MIa 

, I' 

-- I

../ 

, , - I 
1.c,.:n iSprlnll(;,', 
A:lmh'tn.e

--r 

, 
,-,i 

Figure 3. Qualitative sampling sites within the Silver King Creek basin. 
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Sampling Methods 

Stream Invertebrate Collection Procedures as described by the National Aquatic 
Monitoring Center at Utah State University, Logan, Utah (www.usll.edu/bugJab/) will be 
followed. Samples will be sent to the National Aquatic Monitoring Center at Utah State 
University, Logan, U1ah for processing (see www.usu.edu/buglab/ for laboratory 
methods). Table 2 provides the normal taxonomic resolution of processed samples. 

Fixed Area Quantitative Samples 

The objective of quantitative invertebrate sampling is to collect the more common 
invertebrates at a site and estimate their relative abundances. Quantitative samples are 

2collected using a Surber net (0.09 m ) with a 500 micron mesh net. Eight samples are 
collected in 4 different riffles (2 samples from each riffle) and composited to make a 
single sample of approximately 0.74 m2 for each location on each sampling date. 

Qualitative Invertebrate Collections 

The objective of qualittative invertebrate collections is to collect as many different kinds 
of invertebrates living at a site as possible. Samples are collected with a Surber net or a 
kicknet (457 x 229 mm) with a 500 micron mesh net and by hand picking invertebrates 
[rom woody debris and large boulders. All major habitat types (e.g., riffles, pools, back 
waters, macrophyte beds) are sampled and all samples are composited to form a single 
sample from each site. 

Table 2. Normal taxonomic resolution provided by the Nationa! Aquatic Monitoring 
Center. 

th .. . 'I~L' b' C t N.rthw6' U;"U6,m"'lug a s urren Work
 
Taxon or Taxa group T StaDd~rd~1 Group Minimum Standard
 I 

axonomlc eve IT' Efli 11axonOIDlC 0 

~nne]jda I: 10=[==' JI 
I Hirudinea 11genus/species Ilfunus II 
~=ch=a=et=a = l[<:Sier I [3illiJY j 
IArthropoda II II [J 
[Hydracarina ----=IIFamily/Genus/speciesllOrder 
l[[(Yustacea ~~c JL _ ~C[ -]1

I 

L Anostraca~~nus/species /IGenus/species . ~I 

L Cladocera=== ,========lIGenus/species IL "I 
Uopepoda '1lgenus/species r- =.J 
[]5ecapoda Jlgenus/species llGenus . =J 
l Ostracoda I~Family/Genus IL ~~[J_ 
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ITable 2. Continued.	 ~I 

nus IIGenus =:J 
der II --.J 

II =:J 
I Coleoptera	 II=Genus/species IjGmus I 

Heteroceridae,	 IFamily -1t,IY:===E=x=ce=p=t=c=u=rc=u=1io=n=id=a=e=,=======i
PtiJjidae J

1 

I Diptera II II :::J 
1=="'=C!:A""l=he=r=ce=r=id=a=e========Ii=IGenus/species I[Genus ':::J 
L Blephariceridae I,IG enus/species IIGenus :::J
C Ceralopogonidae =p;enus IISubfamily :::J 

enus[===C=ha=o=bo=r=id=a=e======I~ ___JI .=:J 
I Chironomidae IISu bfamily .IIGenus =:J 
I Culicidae IIGenus 1'1 I 

DeuterophJebiidae enus/species ilGenusI	 1fuJi1J I 

I	 Dixidae lfunus II=G=en=u=s======:::JI 
II Dolichopodidae I~mily I~mily :::J 
L Empididae I~ IIGenus =II 
I Ephydridae _:::]IFamily I[Family _II 
I Muscidae __I[illillY- IIFamily II 

I Pelecorhynchidae --IIGenus I!Genus I 
:='=======i 

I	 Psychodidae IIGenus l[Ge!llis J 
Prychopleridae IIGenus IIGenus ::::::J 

==~=='========: 
Sciomyzidae ---.J1,FamilY II	 ::::::J 

===~=======i:======'c=====i 
SimuJjidae IIGenus Irgenus	 I 

=========1
Stratiomyidae IGenus Jj<jenus ::::::J 
Tabanidae IIGenus IIFamily I 

IGenus IIGenus:====T=a=n,,=yd=e=rci=d=ae=======1 ::::::J 
Thaumaleidae IIGenus lfunus	 ::::::J 
Tipulidae	 Ifunus l1genus I 

Ephemeroptera IIGenus/species ilGenus ::::::J
I~ EphemereJlidae	 IIspecies -.JW;cies I 
amiptera IIGenus/specles IIGenus 

7
 



~able 2. Conti~u;d - .. . . -.  - ..... -' -:---ll 
'[-.-." - ... - --'---,I!II' B L 'b' C ~I Northwest Bioasses~m-~n1-

ug a s urren I W k 
Taxon or Taxa group 

I
iL I 

Standard 
" 

Taxonomic Level 
1 G M"" or S d rd 

roup IDlmum tan a
T " EffiaxonOIDIC ort 

.'J'
' ' 

~.rthrop~d_a__~.__· 

IOePidoptera . . 

~[ -  _. II -=~-~==] 
.~[Genus --~~nus • - =1 

LMegaloptera . l~slspecies JlQiJ111s . • ----.JI'= I[ 
'I 
IC-

Odonata 

PJecopt~ 
- --P;eron~rcyid~~-_ --  -.

=lge~~~_JlG~us 
.JIGenuslspecies__J[Genu_s_

.... I~---·---!~je-s-

_._· 
--·-

.__. JI 
---... ----.-:J 

L_ Taeniopterygidat_' j~mily/Genus I~mjly I 
[----:rrichoptera .-'--~-----__-.-.-13enuslsJ'l,ecies Ie....... l 
ICoelenter~ta _ _ J[C~-----J~~der . .- ..__.J 
IMollusca _._ - OOOOCc= =I ..-=-..'i 
r ~:I~t~~:.::~------l~=;==:l~C_==:· _=__-- =~~Ji 
1[__ Sphaerjid~e .... - I~~slspecies _----"JlFamily/Genus=_ ._ .JI 
I[Eema!.~_-__. - __ J[J>fujum -----IIPhylum-..---.-----..-... -~I 
~~atephora==-~--I[Phylurll .__J[Phy~~ ._~ __·=I 
~~~~-=== ~ -,_-'-]~:-- -1~--~_ ----:- ---]
 
Data summarization 

As part of the National Aquatic Monitoring Center standard reporting, the following 
metrics or ecological summaries are provided for each sampling station: 

Taxa richness: Genera richness Abundance 
EPT Number of families 
Percent taxon or family dominance Shannon Diversity Index 
Biotic indices - Hilsenhoff Biotic Index Evenness 
USFS Community tolerant quotient Functional feeding group measures 
Shredders Scrapers 
Collector-filterers Collector-gatherers 
Predators Unknown feeding group 
Clinger taxa Long-live taxa 

Additional information on the metrics and how they are calculated can be found at 
www.usu.edulbuglab~. 
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Statistical analyses 

An equal number (nine pairs) of control and treatment sites will sampled before and after 
the treatment with rotenone. Pre-treatment sampling will occur in 2007, 2008, and 2009: 
post-treatment monitoring will be conducted during mid-August the first year after 
treatment, 3 years post-treatment, and 5 years post-treatment. This will allow for aBACI 
(Before-After-Control-lmpact) analysis to be used to detect treatment effects to biological 
metrics. BACl analyses will follow 2 methodologies, designed to detect both short and 
long-term impacts. The first method is the standard BACl, where the time scale is 
constrained to the sampling period immediately before and after treatment. A 2-way 
ANOVA on selected metrics (e.g. abundance, tolerance values) with Time (Before/After) 
and Site (Control/Impact) is then performed, with rotenone effects assessed using the 
interaction term (Green] 979). Long-term effects will be analyzed using a BACIPS 
(Before-After-Control-lmpact Paired Series) (Stewart-Oaten 1996). In this, an average 
metric value for each sampling period for Control sites and Treatment sites are 
determined, and the difference between the averages is the response variable analyzed 
statistically. The differences in pre-treatment versus post-treatments are then analyzed 
using a basic I-test. Metrics to be analyzed may also include aquatic invertebrate 
abundance and taxa richness (genera) which Vinson and Vinson 2007 suggest that 
differences would be detectable following a rotenone treatment. ANOVA may be also 
used to evaluate differences in aquatic invertebrate assemblage measures between pre
treatment and post-samples to detect treatment effects. Simple graphs of before and after 
comparisons will be used to evaluate differences in invertebrate assemblage measures 
and diversity indices between pre-treatment and post-treatment periods (Vinson and 
Dinger 2006). 

RlVPAC analysis will also be conducted. This analysis allows for the prediction of what 
taxa should occur at a site in the absence of anthropogenic actions and factors in the 
probability of occurrences for all individual. 

Accumulation curves will be used to provide information on the adequacy of sampling 
and on the relative number of taxa that may be present but are yet uncollected. These 
methods will be used following treatment to evaluate assemblage recovery. Rare taxa, 
(those whose individual abundances are less than] % of the total sample abundance) will 
be identified in pre-treatment sampling and tracked post-treatment to detect treatment 
effects. Of particular interest will be sampling sites, Tamarack 1-3 and Silver King 1 & 
2, which are areas that haven't been treated with rotenone. 

Historic Site monitoring 

Long-term sampling sites have been reestablished on Fly Valley Creek, Four-mile Creek, 
Bull Canyon, and at upstream historic sites in Silver King Creek. Although this 
monitoring study uses a different sampling design from those used historically, sampling 
these sites could provide additional information on historic assemblages. The Fly Valley 
and Four-mile creeks sites are in areas that were never chemically treated and will not be 
treated. 
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2007 Sierra Nevada Fish and Amphibiaq I"nventory Data Sheet Instructions 
Version 2.3 May-IS-07 

California Department of Fish & Game
 
Fish!Amphibian Survey Protocols
 

Overview 

Fill out a separate data sheet (substitute "Palm entry" for "data sheet" as necessary) for every lake and pond that has 
a Site!D, regardless of how un-lake like the site is. If the site is dry, frozen, part of another sampled water body, or 
is a widening of a stream (i.e., there is a current flowing through the site), indicate why a full datasheet was not 
filled out on the map portion of the datasheet or the notampled field and comment field of survey main (e.g., "pond 
was dry"). Some data sub forms will still need to be filled out in the Palm unit (see below). If you encounter ponds 
not shown on the 7.5' maps, fill out a data sheet ifthey contain fish, amphibians, and!or fairy shrimp. Meadows, 
marshes, and spring seeps should always be surveyed, even if they do not have Site IDs. When you visit non-lake 
habitat such as marshes that contain extensive ponded water, complete a single survey for the entire area. It is 
critical that all relevant portions of each data sheet be filled out, and that non-relevant portions be indicated as such, 
not simply left blank. Remember, if the data sheet is improperly filled out, the visit was a complete waste of time 
and money. 

When you complete surveys in habitats that do not contain ponded water (e.g., streams), record the start and end 
UTM coordinates in the amphibian/reptile visual survey section and complete all other pertinent sections. Many 
stream sections that will be surveyed are associated with other Site IDs (e.g., 200 m of each inlet and outlet) and the 
survey data should be entered on the associated Site ID's data sheet. Record all observations in ball point pen. 
Keep data notebooks and otoliths in separate Ziplock bags to prevent labels from being erased by leaking alcohol. 

Rec'l.r<ting Numb~: Use the ~-line method for recording the number of "hits" in fields that require a count (4 
hits: •• ; 8 hits: W 10 hits: ~), instead of the more typical four vertical lines and a slash. The dot-line method 
is much more space-efficient and is easier to read. In addition to categorizing the substrate type at each spot, record 
the presence or absence of aquatic vegetation at each spot (record hits using the dot-line method). 

General Lake Description I Survey Main 

Site ID: This is a critical number, as it will be used to link the data sheet to a particular body of water and to 
identify all samples. This!D is written on the 7.5' maps available for crews to take into the field. Check the Site ID 
carefully before recording it on the data sheet. If you encounter a lake or pond that is not shown on the 7.5' map or 
a marsh, meadow or spring seep that does not have a Site!D, its Site ID will be the number of the nearest lake or 
pond that has a Site lD plus a decimal place identifier (e.g., 70377.01). Additional Site lD's for nearby 
unnumbered lake features will be made using consecutive numbers (e.g., 70377.02, 70377.03). 

Location: This description should always be provided, and must be detailed enough to allow someone not familiar 
with the area to pinpoint the lake on a topographic map. This information is particularly critical for unnamed lakes 
because the GPS point is the only other reference for the location of the water body. Do not leave this space blank, 
no matter how obvious the lake feature is. At a minimum, give the distance and the compass direction from the site 
to two nearby prominent named geographical features (e.g., lakes, peaks, etc.). Lake and peak names, distances, 
and compass directions should be taken from 7.5' maps. Palm - Use the survey main comment field to note location. 

Date: Write as month-day-year (Aug-l 0-0 1) and always use the three letter abbreviation for month. Palm- ensure 
this field auto-populates correctly. If your palm's date is incorrect this field will also be incorrect. If entering data 
in a palm after the survey was conducted, be sure to change the value of this field to the appropriate survey date 
BEFORE opening any subforms. 

Lake name: Lake names generally originate from the 7.5' topo map. However, CDFG has also implemented its 
own naming system for the stocking program. Field crews should have a pre-generated field lake checklist with the 
proper CDFG lake name and corresponding Site !D. Use this list to populate the Lake name field. 
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Palm - Lake names should be auto-populated based upon the names from the high_mountain_lakes.shp in the GIS 
data framework. These names are not always correct. If the correct name is known, or the name was not auto
populated, replace the auto-populated contents with the correct name as appropriate. 

Note - consecutively numbered lakes (i.e. Big Pine Lake I, Big Pine Lake 2, etc.) are numbered starting from 
lowest elevation and ending at the highest elevation lake. 

Water type: Circle the appropriate descriptor for the water type you are surveying (lake, unmapped pond, stream, 
marsh/meadow, spring seep). Palm-depending on the watertype, certain subforms must be completed. 

Lakes should always receive the full protocol and have all applicable fields filled out. 

Any unmapped lotic water body that is surveyed, regardless of size, falls under the category of "unmapped pond", 
circle water type ~ 3 (unmapped pond). Unmapped ponds should be completely surveyed as are lakes. Yisual fish 
surveys are not acceptable iffish are present even if the site is small and unmapped. 

Stream sites should have a complete YES, visual fish survey, shrimp survey, and photo, but do not require littoral 
and shoreline habitat surveys or inlet and outlet surveys. Palm - Remember to record the start and end GPS points 
of the stream reach surveyed in the amphibian header subform. 

Marsh/Meadow sites should be surveyed as a single site. GPS the perimeter of the site and record the coordinates in 
the comment field (these wil.l be used to generate a GIS polygon for the site). Record as many points as needed to 
characterize the general shape of the marsh/meadow. Usually less than 10 points will suffice. Complete a YES, 
visual fish survey, shrimp survey, photo, and inlet/outlet surveys (if applicable). Littoral and shoreline habitat 
surveys do not apply. 

Spring seep sites should have a YES, visual fish survey, shrimp survey, and photo. Littoral and shoreline habitat 
surveys do not apply. 

Seasonality: The detennination of whether a water body is perennial or ephemeral should be made based on field 
determination. Cues such as grass or terrestrial vegetation on the lake bottom; undecomposed duff; obvious bath 
tub ring; or low lake level can be used to assess status. 7.5' maps may help the surveyor make a call. Perennial 
lakes and ponds are shown in dark blue, ephemeral lakes and ponds are shown in white with blue diagonal lines, 
and marshes are in<!icated by a marsh symbol. 

Not Sampled: If the water body indicated on the map is frozen, dry, not found, part of another water body, or is a 
stream widening, your sampling will be limited. Circle the appropriate reason why the water body was not fully 
sampled: stream widening, frozen, dry, not found, or part of another water body. 

Frozen water bodies can usually be handled in one of two ways. Completely frozen sites offer little to no 
opportunity to survey for animals, thus indicate the site is frozen in the appropriate check box and comment fields 
and move on. Partially frozen sites may offer some opportunity to YES for amphibians, furthermore, this is often 
the time when high mountain species begin breeding. Indicate in the comments that the site is partially frozen, take 
an overview photo, and conduct a YES. 

Dry sites can often have newly metamorphed bufo species and hyla regilla. YES the site, including any tributaries, 
and take an overview photo. 

Sites that are not found should have only the top box of the data sheet filled out, indicating that the site was not 
found in the "Location" box. Palm - fill out a survey main and indicate in the comment field that the site was not 
found. 

Stream widenings are those water bodies shown as perennial ponds but that have more than 10% of their surface 
area with noticeable current, i.e., these are more like stream pools than ponds. 

If the water body of interest is actually part of another water body, sample and complete a data sheet for the larger 
water body, and fill out only the top box of the data sheet for the smaller water body, indicating that it is actually 
part of the larger water body in the "Location" box. In other words, the site that is considered part of another 
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waterbody, will receive a full survey under the Lake ID of the larger site. Palm - fill out a survey main for the site 
but indicate in the comments that the full data set is associated with a different site and list the site ID. 

Planning Watershed: The watershed name for all lakes is given on the "Lakes Checklist." Do not use the name of 
the outlet creek given on the 7.5' map as the drainage name, as this may not be a complete description. 
Palm - The watershed name should be auto-populated for all pre-identified site IDs (i.e. those ending in .00). If a 
new site is being surveyed, use your survey map to identifY which planning watershed the new site is located in, and 
pick the appropriate watershed name from the picklist. 

County: Record the county (from 7.5' map) in which the lake feature lies. 

Elevation: Record the elevation from the 7.5' map, or a calibrated altimeter (such as the altimeter feature in the 
Garmin eTrix Vista GPS). When using the map look for labeled contour lines to determine contour interval 
distance and units. Be aware that maps generated in the office by GIS software that span multiple 7.5' quads may 
display intervals in both meters and feet. The lake elevation is the average of the contour line below the lake and 
the contour line above the lake. Thus, if a lake is between the 9860' contour and the 9900' contour, the lake 
elevation should be recorded as 9880'. A common mistake is to assume that the proximity of a lake to a contour 
line indicates that the elevation of the lake is close to the value of that contour line. The horiwntal distance between 
two points on a topographic map bears no relationship to the vertical distance between those same two points. 
Record the units used (m or ft). 

If the lake has a water level elevation (i.e. WL 9832), use this number in the elevation field (note- water level
 
elevations are a good source to calibrate an altimeter).
 

Avoid using the GPS estimated elevation because this number is highly inaccurate (+/- 200meters in many cases). 

UTM Coordinates: This is a pair of numbers that are basically x and y coordinates. In our area, they are North
 
and East. These numbers need only be obtained for lakes not shown on the 7.5' maps or for those lakes lacking a
 
Site lD. Use a GPS unit to obtain the UTM coordinates. Also record the UTM zone that you are in. Make sure
 
your GPS is setup in UTM NAD83. These coordinates are critical as they will be used to map the lake.
 

Topographic map: Record the name of the 7.5' topographic map (or "quad") that contains the lake feature. These 
are listed in the legend on our CDFG navigation maps. Palm- not used in Palm. 

Maximum lake depth: Measure maximum lake depth with the Speedtech SM-5 Depthmate Portable Sounder. Do 
not spend inordinate amounts oftime sounding every part of the lake to find exactly theOdeepest part. By sounding 
the deepest-looking piece of the lake, you will quickly get a feel for where the deepest spot actually is. Precise 
measurements of "maximum depth" are not very important in large deep lakes. However, in shallow lakes « 5 m) a 
precise depth (± 0.5 m) is very important. Plan to take maximum depths when setting or retrieving gill nets, but the 
data must still be collected even when nets are not set. This data field was ignored too often in the past but is 
one of the more important data for determining future management options! Enter this value on the Fish Data 
Form at the top of page 3, or at the bottom on page 2 ifno gill net fish survey was completed for a site. In the Palms 
the Max Depth field is located in the Fish Header Subform. 

Maximum lake depth should be measured even when field crews are not equipped with a depth sounder. There are 
many methods to improvise and collect depth measurement, but the simplest is often a known length of cord and a 
rock. 

Team Members: Use complete names. Palm - All crew involved in data collection should be recorded in the
 
Surveyors Subform. The VES crew should be listed in the amphibian surveyours subform.
 

Lake Characteristics 

The habitat characterization is perhaps the most subjective of the measurements made using this protocol., and we 
hope to reduce the potentially high observer bias by stressing the need for survey consistency. In other words, it is 
important to practice the protocol, calibrate visual estimates with real measurements, check each other's data, and 
maintain consistent survey methods. 
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Littoral zone substrate composition: While walking around the lake perimeter during the YES survey (see 
AmphibianlReptile SurveyirJE, below), stop after a set number of paces (see below) and categorize the dominant 
substrate at the lake edge as one of the following: silt, sand «2mm), gravel (2-32mm), small cobble (32-64mm), 
large cobble (64-256mm), boulder (>256mm), bedrock, or woody debris (pine needles and pine cones = "woody 
debris"). 

Categorize the substrate along an imaginary transect line starting at the lake edge, extending perpendicular from 
shore, and lying along the first 3 meters (10 feet) of the lake bottom. Record the number of hits for each substrate 
category in the appropriate field. Record a "0" for categories with no hits. Only record aquatic vegetation hits on 
transect with at least 10% coverage. This avoids over-representing aquatic vegetation in the lake characterization. 
Record this information under "Substrate transects with aquatic vegetation". Increase the number of paces between 
transects when surveying large lakes and decrease the number of paces for small ponds. Shoot for fifty transects, as 
this is a sufficient number to provide an accurate description of the littoral zone of lakes. Lake perimeter (auto
populated in survey main for existing sites, or estimated) can be divided by 50 for number of meters between 
transects. 

For very small sites where you can observe the entire littoral zone substrate from a single location, it is permissible 
to estimate the littoral substrate composition by size category visually, and then to record your estimates as percent 
values for each size category (make sure the total of all substrate categories equals 100%). If the lake contains large 
numbers of amphibians, conduct the amphibian/reptile survey first and then walk around the lake a second time to 
measure substrate composition. 

Record the name of the person conducting the survey oflake characteristics ("Person recording habitat 
information"). 

Littoral zone depth: At each of the littoral zone transects, also record the water depth at one meter from the 
shoreline and record in one of the following depth categories (in centimeters): 0-15,16-30,31-45,46-60, >60. As 
with the littoral zone substrate composition for very small sites, it is permissible to estimate the water depth at one 
meter visually, and then to record your estimates as percent values for each size category (make sure the total of all 
depth categories equals 100%). 

Shoreline terrestrial substlr3te composition: At each of the littoral zone transects, also record the dominant 
substrate along an imaginary line starting at the lake shore (or the top of the "bath tub ring" if the lake's water level 
is below full pool) and running for 1.5 meters (5 feet) perpendicular and away from the lake shoreline. The 
substrate categories are silt-64mm, 65-256mm, bedrock, grass/sedge/forbe, and woody debris. As with the littoral 
zone substrate composition for very small sites, it is permissible to estimate the terrestrial substrate composition by 
size category visually, and then to record your estimates as percent values for each size category (make sure the 
total of all substrate categories equals 100%). Note: brush = willows and other woody plants; forbs = non-woody 
plants. 

Percentage Method: if yo II are able to stand in one spot and view the entire lake shore, substrate, etc. you may 
estimate the above categories using percentages of the entire lake, rather than the transect method. Th is can save 
time on small water bodies. Make sure the percentage check box is checked on your datasheet or palm and that the 
numbers for one category add up to 100%. 

Tributary Characteristics 

Each significant tributary to the water body should be surveyed for] 00 meters (200m for R6 crews) for fish and 
amphibians. ]n addition general characteristics of each tributary should be recorded, see below. 

Any tributary displayed on a 7.5' map should generally be surveyed and inlet or outlet information completed. 
Small rills should be surveyed for amphibians, but not necessarily included as a distinct tributary. Within the 
continuum of tributary sizes and complexities, field crews will be required to distinguish "significant" tributaries 
from those which do not warrant full tributary surveys. Keep in mind the primary purpose of tributary information 
is to assess important habitat for fish and amphibians, but not to be bogged down with intense micro-habitat 
analysis. 
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Palm -It is very important that palm users realize there is no inherent method Of tracking barrier photo data to a 
specific tributary. Thus, ALWAYS assign a number for each tributary (i.e Inlet 2, or Outlet 1) even if there is only 
one tributary. It is important to make sure the same tributary number is listed on the barrier photo subform. Also, 
tributary numbers must be recorded on lake sketches. 

Tributary GPS points: Record a GPS point where each tributary joins the lake. Also record a GPS point at the 
end of your tributary survey. This will help to match inlet/outlet data to the correct tributary. 

Tributary number: Record number assigned for each tributary (i.e. Inlet 1, Inlet 2, or Outlet 1). This same 
number is to be recorded on lake sketch and included in barrier information, so that the correct barrier can be 
associated with the correct tributary. 

Width and depth of inlets & outlets: While walking the lake perimeter, record the average width and depth at 
bank full of each tributary, even if dry. Inlets generally are widest at the point at which they enter the lake, so 
obtain the average width and depth upstream of this point. If there are no inlets, circle "no inlets". Ifin!et is dry 
enter "Dry" and continue to survey for barriers and amphibians. Ifthere are no outlets, circle "no outlets". If outlet 
is dry enter "Dry" and continue to survey for barriers and amphibians. 
Palm - ifthere are no inlets check "Inlets NOT Present". If there are no outlets check "Outlets NOT Present". 

Presence of fish in inlets and outlets: Record whether there are fish present in the first 100 m (200m for R6 
crews) of each inlet and outlet stream by circling "Y" or "N" for each feature. If the stream habitat in a particular 
inlet or outlet is such that seeing fish would be difficult and you don't see any fish, circle "7". ]fthere are no inlets 
or outlets, leave this section blank. If inlets and outlets are dry, fish may be present in isolated pools and this is data 
that needs to be captured. 

Distance to first barrier on inlets and outlets: Pace off 100 meters (200m for R6 crews) of each tributary, 
recording the distance from the lake to the first impassable barrier. Dry tributaries should still be surveyed. The 
barrier location should be recorded as the number of meters from the lake. Barriers are falls >0.75 m high if there is 
no pool at the base, falls> 1.5 m if there is a pool at the base, or steep cascades higher than approximately 1.5 m. 
Logjams can float during high water, and should generally not be considered barriers. Because fish can often get 
over remarkable obstacles, be conservative in what you call a barrier. Provide a description of each barrier on page 
2 of the data sheet (see Detailed lake and inlet/outlet description, below) or in the barrier description field in the 
Palm. If there are no barriers write "none". If there are no inlets or outlets, leave this section blank. 

Description of fish barrier(s), UTM coordinates, photo number: Provide a GPS UTM coordinate, photo 
number, and a brief description of each barrier in the spaces provided. If additional space is needed, use page 2 of 
the data sheet (see Detailed lake and inlet/outlet description, below). Record the photo file number. 11 is important 
to read the appropriate protocols for camera setup and file naming information. Make sure your GPS is setup with 
the proper settings referenced in the appropriate protocol. 

Spawning habitat in inlets and outlets: Up to the first barrier of each inlet and outlet or to the end of the survey 
reach ifno barrier exists, make a visual estimate of the amount of the streambed between the lake and the first 
barrier that is suitable trout spawning habitat. The amount of spawning habitat should be recorded in terms of the 
number of square meters of stream bottom with the following characteristics: gravel 0.5-4 cm in diameter and not 
cemented into the streambed, water depths of 10-50 cm, and water velocities of20-60 cmls for successful spawning. 

Spawning habitat data is used to estimate whether fish populations are self-sustaining. Use good calibration
 
techniques and real measurements as necessary to assure accuracy.
 

Evidence of spawning in inlets and outlets: Check each inlet and outlet for evidence of spawning between the 
lake and the first barrier, if a barrier is present. This could be spawning trout, redds (nests), or newly-hatched fry 
(20-30 mm). Redds are often very obvious, being patches of freshly cleaned gravel 0.5-] m in length. !fyou aren't 
sure if what you are seeing is in fact a redd, dig into the downstream portion of the disturbed gravel while holding a 
net downstream. If it is a redd, you should find eggs in the net after disturbing the gravel. For each inlet and outlet, 
circle all types of evidence that you find. ]fyou don't flod any evidence of spawning, circle "None". 
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Area of in-lake spawning habitat: Estimate the amount of suitable spawning habitat (using the spawning habitat 
criteria given above) in the lake at the mouth of each inlet and outlet. Look for the presence of spawning trout and 
completed redds. 

Description of other in-lake spawning habitat: Restrict your description of "other in-Jake spawning habitat" to 
areas where you observe spawning fish, redds, or large numbers of fry in areas of the lake away from inlets and 
outlets. 

Fairy Shrimp 

During the amphibian survey, be on the look out for schools of fairy shrimp. The distribution of these 2-3 cm 
crustaceans is poorly known for the Sierra Nevada, so we are interested in describing localities. Look for them in 
all bodies of water you sample. When walking around a lake, take a few minutes to also look in small pools and 
ponds adjacent to the lake. 

If you find fairy shrimp either in your samples or during the survey of lake characteristics, indicate this on the data 
sheet by circling "Y" or "N" to the questions about fairy shrimp locations ("Present in lake?", "In lake-associated 
pools?", "Other locations?"). "Lake associated pools" are pools within 2 m of the lake. Be specific in your location 
descriptions, and provide a brief description of these locations (e.g., "I m2 pool 0.5 m from lakeshore on N side of 
lake 70675, pool is 10 em deep"). Information on the fairy shrimp populations should include, at a minimum, 
location, surface area, and depth of the habitats. 

Palm - Iffairy shrimp are not found, be sure to check "Fairy Shrimp NOT Present". Iffound, uncheck box and fill 
out a fairy shrimp subform. 

For all habitats that contain mature fairy shrimp (1.5-3 em long, females carrying eggs) and are separated by 21 km 
from other fairy shrimp samples in the same drainage, collect approximately 10 adults, being sure to collect at 
mostly large non-egg bearing individuals (look for tusks, these are likely to be males, and males are needed to key 
these animals out to species). Preserve the fairy shrimp in a 20 ml vial using 95% ethanol. Make an internal label 
out of a page from your notebook. The label should contain the date, the Site ID, and the drainage name (in pencil). 
To simplify the process of determining whether a population is 21 km away from the last fairy shrimp population 
from which a collection was made, on the topographic map write "(F)" next to the Site ID from which fairy shrimp 
collections were made. 

Amphibian/reptile surveying 

IntrOduction: We will be conducting amphibian and reptile surveys at all bodies of water shown on 7.5' 
topographic maps, streams, and at sites not shown on the map but found during surveys and while traveling between 
sites. 

To conduct an amphibian survey, walk slowly around the perimeter of the site, or along the stream, counting the 
number of adults, sub-adults, metamorphs, larvae, and egg masses you find of each species. Pause often to look 
ahead for basking animals. Use your dip net to sweep habitat and banks in an effort to spook animals. When 
surveying a lake, YES all inlets and outlets (see above) and lump with the lake YES data. Meadow/marsh sites 
should be surveyed systematically with multiple surveyors in an effort to survey the entire site. As needed, use the 
sterilized D-net or aquarium net to catch amphibians and reptiles for identification. Consult the field guide provided 
for adult and larval identification. 

Record total numbers of individuals observed by species and life stage in the appropriate field. Ifno animals are 
seen during the YES, record "none" in the field. Species abbreviations are given on the data sheet. Palm- use the 
pick lists for species abbreviations. If no animals are seen make sure that the "Amphibians NOT Present" checkbox 
is checked on the amphibian header subform and do not fill out an amphibian data subform. 

Under "Comments", record any interesting observations made during the survey (e.g., mountain yellow-legged frog 
larvae found only in shallow lagoon on NW side of lake). Also record locations of interesting observations on the 
map of the lake that you draw (see below). If you are surveying inlets or outlets ofa Jake and encounter amphibian 
species, record your observations on a separate line on the data sheet and note the approximate locations and species 
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on the inlet and/or outlet diagrams on page two. Palm - use the comment field in amphibian header to note 
interesting or important observations, or the numbers of animals seen in inlets/outlets, or numbers of multi-age class 
tads observed. 

Time of day, temperature, and weather are important factors affecting the quality of any YES survey. Time your 
surveys to be during the warm portions ofthe day (roughly 9am - 6pm, however time window can vary depending 
upon time of year and local conditions). If the weather is too cold or stormy, YES surveys can be very inaccurate 
and should not be conducted. 

Amphibian/reptile observers: Record the names of all people looking for herpetofauna. 

Survey start time and end time: Record the time at which the survey began and ended. The start time is the time 
the amphibian survey began, not the time you arrived at the site. The end time is the time you finished the YES. 
Record time as 24 hr time. 

Total survey duration: Record the· total time spent searching for amphibians/reptiles. Do not include time spent 
surmounting lake-side obstacles (e.g., cliffs), identifying specimens, or recording notes. If two people survey the 
same site by walking in opposite directions around the lake perimeter, the total survey duration should include the 
time spent surveying by each person. This data tells how much effort went into the survey. 

Weather/wind/color/turbidity: Circle the appropriate descriptor for each. 

Stream survey: Using the GPS unit, record the UTM locations at the beginning and end of your stream survey. 

Stream order: Stream order is a classification based on branching of streams. On a map showing all intermittent 
and permanent streams, the smallest unbranched tributaries are designated order I. Where two first order streams 
meet, a second order stream is formed. Where two second order streams meet, a third order stream is formed (and so 
on ... ). Using your 7.5' topo map, identify which order of stream you are surveying, and record it in the box 
provided. 

Calling?: Were any frogs calling during your survey? Circle yes or no. 

Voucher specimens/tissue samples: Will be collected from populations of mountain yellow-legged frogs. Note 
that this is done on a population basis and not for each site. Use best judgment in determining the parameters of the 
population. Up to 20 disease swabs from different individuals, usually adults, will be taken at the site~ that support 
each population. 

Survey Method: Circle the method used. Note: Mountain yellow-legged frogs do not have a significant call, so
 
aural surveys will not apply.
 

Air and Water Temperatures: Measure the air temperature from the lake shore at I meter above the lake surface. 
Measure water temperature approximately 0.5m out from shore and 10cm under the water surface. When possible, 
temperatures should be measured during midday (1100 - \500). Record the time that temperatures were measured 
after the @ symbol and the temperature units (C or F). 

Detailed Lake and Inlet/Outlet Sketches 

Drawing of lake perimeter, inlets, outlets and areas of special interest: Draw the lake perimeter as best you 
can, use the shape on the 7.5' map if necessary. The most important information that should be included on the 
sketch is the inlet and outlet locations and corresponding tributary number, max depth location, net set location, 
North arrow (see symbology below). If there is room, note any important Mountain yellow-legged frog habitat 
features, such as egg mass or larvae clusters. Add a second sketch if needed. The Palms do not have a lot of room 
for clutter on the sketch, so keep sketches simple and not cluttered with unnecessary information such as locations 
of trees, boulders, small islands, good cliff jumping locations, snow fields or talus fields. 

Sketch symbology: North arrow = an N with a little arrow at the top; max depth = X ; net set location = a line 
from the shore; Inlets and Outlets should have tributary number and can be simplified to Inl or In2 for inlets and 01 
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or 02 for outlets. Also include arrows «< for directional flow (i.e. either towards or away from lake). See 
example below: 

Description of inletsloutlets: Provide a detailed description of the physical characteristics of inlets, outlets, and 
barriers. For example, are inlets and outlets very steep cascades Or meandering streams? How high are the barriers? 
Are they falls or cascades? If fish were present in inlets, were they found only below any barriers, or were they also 
found above the barriers? Note locations of any amphibians observed. Provide a similar description for the outlets. 

Overview Photos 

Introduction: All surveyed sites should have an overview photo taken. Try to find a location that allows you to 
capture the entire site and the habitat provided by that site. Thus a lake overview photo should capture the entire 
lake as well as the shoreline and any inlet or outlet marsh complexes that may be present. Use the panoramic photo 
functionality ofthe camera as needed and note how many photos were taken (Palm - in photo comments). 

Often forests or flat terrain inhibit good overview photos. In these cases, do the best you can. 

Photo Device: Record the device number of the camera - generally the serial number 

Photo Type: Choose from the selection the reason or subject of the photo. Ifa panoramic photo was taken be sure 
to specify that in the photo type field. 

Photo Numbers: Record photo file number. See Appendix for camera setup and additional tile naming 
information. 

Photo Times: The times are used to reference a photo to a particular site. It is important to record these times 
accurately and to ensure tha.t both the camera and Palm date and times are properly set up. 
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Fish Surveying 

Introduction: We will be conducting fish surveys at all bodies of water shown on 7.5' topographic maps and at 
sites not shown on the map but found during surveys and while traveling between sites. 

Our fish survey methods are designed to provide an accurate representation of fish species composition and size 
structure in lakes and ponds, as well as provide an estimate of catch per unit effort (CPUE) at each location. In 
order to quantify the size structure of each fish species present at a particular location, we need a sample of at least 
20 fish, and preferably not more than 50. Obviously, in lakes that have a very small fish population, capturing even 
10 fish may not be possible. 

We will set one net in each lake for 8-12 hours. Nets can be set at any time of day. To minimize logistical 
problems and safety hazards, do not pull nets at night. Time your net sets appropriately. For example, don't set a 
net at 5 PM, since this would mean either pulling the net at 1-5 AM or waiting until morning and exceeding the 12 
hour maximum set duration. You should plan on setting nets in the late evening or early morning. 

If you are setting a net in a lake with an extremely dense trout population (typically lakes with brook trout), you 
may want to paddle over the net with a float tube after 4 hours and get a rough count of the number of fish captured. 
If you have 40 or more fish after 4 hours, pull the net to avoid capturing an inordinate number of specimens. Use 
this 4 hour net set duration only when absolutely necessary. If gill-netting a lake that contains amphibians, you 
need not worry that the net will trap them. If turtles are present, set the gill nets during the day only and check the 
nets frequently to ensure that these species are not getting entangled. 

Before setting a gill net, submerge the entire net (still contained on the handle); dry nets are much more susceptible 
to tangling. To set the net, put a small rock into each of two mesh bags and clip one bag to the shore end of the net 
(end with loop). Get in your float tube and wedge the bag between rocks at the lake shore and pull on it gently to 
ensure that it is firmly anchored. With the net lying acroSs the float tube (lead-line on your left and net handle in 
your right hand or vice versa), paddle backwards slowly while feeding out the net. The net should be set 
perpendicular to the shore. If you encounter a tangle while feeding out the net, shake the net. Do not pu II on the net 
as this will often tighten the tangle. Shaking will nearly always rid the net of the tangle. When you get to the end of 
the net, attach a float to the handle and then clip the second bag to the bottom of the net. Paddle backwards until the 
net is taught, and then drop the bag. Record the time when you finish setting the net. 

After 8-12 hour~, retrieve the net by pulling the mid-lake end of the net up by the float. Detach the float and the 
bag. Pull the net toward you, placing the float line on one side of the float tube and the lead line on the other. 
Continue pulling in the net until you reach the shore. Remove the second bag. To carry the net to an area for fish 
removal, cradle the net over your arms keeping the lead line on one side and the float line on the other. Lay the net 
down in a meadow or on a sandy flat (a meadow is preferable, but nearly any place will work; stay away from areas 
with lots of woody vegetation, pine needles, pine cones, and sharp rocks since they will get snagged in the net). 
Spread out the first 10 feet of net and remove the fish. After removing all fish from the first 10 feet of net, spread 
the next 10 feet of net and fold up the first 10 feet. Continue until you have removed all fish from the net. Restring 
the net onto the handle, rinse the net in the lake, dry the net in the shade, tie the net in a knot to prevent tangling, 
and stuff it into a sack. The net may be set again without sterilization if the receiving water is located downstream. 
from the previous netting site. If the next netting site is located above the previous site, or in a separate drainage 
(even a small side drainage within the same basin) then the net must be sterilized (see sterilization protocol). 

Fish survey method: If fish are observed, generally set a net. Record whether fish were surveyed visually or using 
gill nets. Except for small, shallow «2 m) bodies of water in which the surveyor can see the entire lake bottom, we 
typically sample fish populations using gill nets. If there is any question as to whether fish are present in a lake, set 
a net. The only other exception is lakes/ponds where populations of yellow-legged frogs are present. The decision 
whether to set a gill net in a shallow pond is up to the crew leader, but keep in mind that fish can live in some very 
marginal habitats. If only a visual fish survey is needed (e.g., because the lake is < 2 m deep and you can see the 
entire bottom and there is positively no fish, or because there is a healthy population of frogs), you need not fill out 
the third and fourth pages of the datasheet. (For Palms this is the "Fish Subform.) 
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[ViSual Survey Justification: If you surveyed for fishes visually, provide a briefjustification as to why you chose 
Ithis method (e.g., "pond only 50 cm deep, entire bottom visible, no fish seen or frog population present"). 
IRemember, if fish are seen you should almost always set a net. 

Net set time and date: Record the time when you completed the net setting process, not the time when you started 
setting the net. Record the time as 24 hr time. Record the date on which the net was set. 

Net pull time and date: Record the time when you began pulling the net. Record the date on which the net was 
pulled. 

Site 10: If you are setting a gill net to survey a fish population, fill out pages 3 and 4 ofthe datasheet. First, record 
the Site ID again. This identifier will ensure that both sheets of the datasheet are associated with the correct lake. 
Make sure that the Site 10 you record is the correct one and matches the Site JD on the first page of the datasheet. 

Water temperature: Measure water temperature approximately 0.5 m out from shore and 10 cm under the water 
surface. Record temperature in Celsius. Temperature should be measured during midday (IJ 00-1500) when 
possible. 

Description of net location/setting nets: Circle the appropriate location and provide a brief description of the area 
in which the net was set ("Comments"). Gill nets should always be set at the lake outlet, if present and if conditions 
allow. If an outlet does not exist, or is located in an area that is difficult to net (water <2 m deep, log jams, etc.), set 
nets at the inlet. If an inlet is not present or is not suitable, set the nel in a suitable location anywhere along the Jake 
shore. If possible, choose an area that is 3-8 m deep. 

Fish Data: If no fish were captured, write "no fish" across the fish portion of the data sheet. If fish were captured, 
record the species, length, and weight of all fish. Species abbreviations are given at the bottom of the data sheet. 
Measure fish using the vinyl tape laid out on the ground. Measure fish total lengths to the nearest mm. Weigh fish 
using a Pescola spring scale. Before weighing fish, ensure that all debris (small rocks, etc.) are removed from the 
fish. Use the 60g scale for all fish <100 g, and the 300g scale for larger fish. Outliers may need to weighed in parts. 

All fish will need to be cut open to detemline sex. If someone on your crew is able, also note the general contents 
of fish stomachs (e.g., chironomid pupae, terrestrial insects, etc.). If you encounter a lake that contains both fish 
and amphibians, look through the fish stomachs very caren,lly for amphibian remains. 

Female fish will have eggs ranging from very small (early) to large and flaccid (late, deflated looking). Make a 
check mark in the appropriate box for each female fish sampled. 

Fish age-analysis can be used to determine jf a population that has been supported by biennial (or less frequent) 
stocking is self-sustaining. Otoliths (ear-bones) should be collected from up to twenty of the sampled fish over the 
range of sizes captured that are less than 200 mm total length, and only from lakes where it is difficult to determine 
whether fish are self-sustaining (young-of-the-year are not visibly present in tributaries or around margins oflake). 
Do not collect otoliths from brook trout, since the Department no longer stocks them in most waters. Place otoliths 
from each fish into a separate vial labeled with the Fish #. Label the vial with a fine-tip Sharpie. Keep all vials for 
a particular lake's otolith sample in a small Ziplock bag with an internal paper label that includes the date, the Site 
10, the drainage, and the species of fish. 

Be careful about disposing offish carcasses, as we don't want the carcasses attracting the attention of backpackers 
or bears. The best disposal method is to pop the fish's swim-bladders, paddle out into the lake until you reach a 
relatively deep area, and dump them. Burial of fish on land should generally be avoided, as animals can smell the 
fish and will dig them up (no matter how deep you bury them) 

Net sterilization: When moving to a different drainage or when one site does NOT flow into the next site gear 
(float tube, waders, fins and gill nets) must be sterilized. Sterilize using 5 ml of Quat 128 per 1.5 gallons of water. 
Gear must be soaked for alleast 20 minutes and the dried for at least 20 minutes. Dispose of Quat 128 on rocks or 
soil away from waterways. Consider rinsing gear in fresh water away from potential amphibian sites before next 
use. 
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Field riwiew of datasheets 
At the'end of each day, the crew leader should review all datasheets for completeness and clarity. Once review ofa 
datasheet is completed, the crew leader should initialize the field review box on pages 2 and 3 of the datasheets. 
Make sure all of the spaces on the data sheets have been filled in. These data sheets are all the state has to show for 
the time and money that went into each survey. Protect the data sheets as if they were your most prized possession' 
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Objectives 
Using gill nets and backpack electro-fishers, CDFG will monitor Tamarack Lake 
three times during summer 2009, twice during summer of 2010, and fish gill nets 
during winter of 2009/201 O. A single fish caught at any point during the 
monitoring effort will negate the need to continue the monitoring program and 
Tamarack Lake will be chemically treated. 

Monitoring Method 
Tamarack Lake will be monitored three times during the summer of 2009 and 
twice during the summer of 2010. Each visit will require two field personnel to 
remain in the field for multiple days. Additional personnel will be required to 
move gear to and from the field location as necessary. Additionally, amphibian 
monitoring will occur at Tamarack Lake once during summer 2009 and once 
during summer 2010 shortly before implementation of the Paiute Cutthroat Trout 
Restoration Project (Attachment 4). 

Timing of the first monitoring effort of each summer is most crucial and should 
coincide closely with the spawning period of Onchoryncus spp., or as soon as 
trail accessibility and lake ice conditions permit gill netting. From past 
experience, CDFG expects the first monitoring effort to occur in mid- to late June. 

The first visit of summer 2009 will require a week of time; five days of monitoring 
and two days of tra~el. Gill nets will be set perpendicular to shore, evenly 
spaced, with consistent coverage of the entire lake. From past experience, 
CDFG expects 14 to 20 gill nets will sufficiently inundate the lake. The nets will 
be checked, cleaned and moved daily for five days. On the last day of 
monitoring, ten to fifteen gill nets will be set securely and left fishing until the next 
monitoring effort. All other gear will be stored securely at the field location. 

The second visit will occur in mid-July 2009, as field season scheduling allows, 
and will require five days of time; 3 days of monitoring and two days of travel. 
Daily gill net work will occur in the same manner as described above, however no 
electro-fishing is necessary during the mid-summer site visit. Ten to fifteen nets 
will be left fishing between visits as described above. 

The third monitoring visit will occur in late August or early September 2009 as 
field season scheduling allows. The visit will require a week of time, five days of 
monitoring and two days of travel. Gill netting methodology will follow the 
description above. All tributaries will be electro-fished daily for five days to target 
freshly emerged young of year. Ten over winter gill nets will be securely 



anchored approximately two meters from shore so that each net will fish under 
ice for the winter 2009/2010. 

The first visit of summer 2010 will require a week of time; five days of monitoring
 
and two days of travel. Over winter gill nets will be pulled, cleaned. and closely
 
inspected for evidence of decomposed fish carcasses. Daily gill net and electro

fishing work will occur in the same manner as described above. Ten to fifteen
 
nets will be left fishing between visits as described above.
 

The second visit of summer 2010 will occur up to two weeks before
 
implementation of the Silver King Creek treatment project, as field season
 
scheduling allows. Daily gill net and electro-fishing work will occur in the same
 
manner as described above. The second visit of summer 2010 completes the
 
monitoring program and all gill net and electro-fishing gear can be removed from
 
the field location.
 

Effort will be measured by recording date and time of each gill net set and pUll.
 
Electro-fisher seconds will be recorded by date and tributary. Any fish caught will
 
be weighed. measured, sexed, and assessed for reproductive Viability. Any fish
 
caught results in the completion of the monitoring objectives.
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