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This Upper Kem Basin F ishery Resource Enhancement Measures Implementation 
Memorandum of Understanding (MO U) for the Kem R iver No.3 Hydroe lectric Project is entered 
into this 27th day of September 1995, and is amended as of November 9, 2005, by and be tween the 
Southern C a lifornia Edison Company (Edison) and each of the sta te and federa l resource agencies 
with an interest in the Upper Kem Basin. The resource agencies are the C a lifornia Department of 
F ish and G ame (C D F G), the U .S . Forest Service (US F S), and the U .S . F ish and W ildlife Service 
(US F WS). Together Edison, C D F G , US F S , and US F WS , are re ferred to as the "Parties" .

WITN E SS E TH

WH E R E AS , each resource agency has separate ly concluded tha t grea ter protection and 
enhancement of the Upper Kem Basin will result if Edison implements new instream flows and 
provides funds to enable projects to be undertaken than if Edison is required to perform fish 
entra inment studies and to provide fish screens. The Parties have negotiated the Upper Kem Basin 
F ishery Resource Enhancement Se ttlement Agreement (Se ttlement Agreement) to require that 
Edison implement new instream flows and provide funds in lieu of fish entra inment studies and fish 
screens.

WH E R E AS , the Parties desire tha t an account (Funding Account) be established and Edison 
has agreed to deposit funds in the Funding Account to enable the resource agencies to implement 
some of the measures (Measures) contempla ted by this MO U;

WH E R E AS , the Parties intend that this MO U is to provide guide lines about how the 
Measures will be implemented;

WH E R E AS , the Parties have agreed tha t Edison will establish an account (Interest Account) 
where in interest on the funds in the Funding Account sha ll be deposited to be distributed to fund 
proposa ls by the individua l resource agencies which mee t the guide lines established in this MO U; 
and

N O W , TH E R E F O R E , Edison and each resource agency agree as follows:
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I. G E N E RAL

A . Purpose and Scope

1. Edison filed with the F edera l Energy Regula tory Commission (F E R C) an Applica tion 
for "New License" for a Ma jor Project-Existing Dam (License Applica tionJ for its Kern R iver No,3 
Hydroe lectric Project, F E R C No. 2290 (project) on December 27, 1991. Edison has consulted with 
each resource agency regarding the License Application. E ach resource agency expressed concern 
regarding " Current Project License " instream flows and fish entra inment associa ted with opera tion 
of the Project. The new' instream flows and the funding se t out in the Settlement Agreement and the 
Measures se t out in this MO U are intended to resolve each resource agency’s concern by providing 
for a ne t bene fit to the fishery resources of the Upper Kern Basin. This MO U and the Se ttlement 
Agreement will be provided to the F E R C as each resource agency’s 4(e) or 10(j) proposa l, as 
appropria te , for incorpora tion into the "New' Project License . "

2. The purpose of the Se ttlement Agreement is to establish an arrangement where 
Edison (i) implements new instream flows; and, (ii) provides funds to assure a ne t bene fit to fishery 
resources of the Upper Kern Basin by implementing Measures subject to the criteria described in 
Subsection 11(B). The new instream flows and the funds offse t a ll fish losses caused by Project 
opera tion. E ach resource agency has agreed that the new instream flows and the provision of funds . 
in lieu of requiring entra inment studies and fish screens for a 30-year License term will provide a 
positive assurance of a ne t bene fit to the fishery resources since they are intended to result in the 
restora tion of diminished native stocks and will provide long term protection and enhancement for 
the fishery resources of the Upper Kem Basin. The purpose of this MO U is to provide a de ta iled 
framework as to how' the funds are to be a llocated and used.

3. The Funding Account wa ll be utilized to bene fit fishery resources of the Upper Kem 
Basin including programs designed to achieve recovery and/or ma intenance goa ls such as a ne t ga in 
in population size and viability of the Kem R iver ra inbow trout. The me thods to achieve these goa ls 
will be proposed by the individua l resource agencies and the Parties, subject to Section II.A .l, will 
vote on whe ther the proposa l should be funded. The me thods may include approaches specified in 
the "Upper Kem Basin F ishery Management P lan" (P lan) or other approaches as may be mutua lly 
agreed to by the Parties. The P lan (Exhibit 1) was deve loped jointly by the C a lifornia Department of 
F ish and G ame , Sequoia Na tiona l Forest, and Sequoia and K ings C anyon Na tiona l Parks. In a ll 
cases, the me thods sha ll be directed towards planned improvements that can be quantified and 
measured.

4. The term "fish entra inment" means the diversion of fish from the ir riverine habitat and 
the induction of the fish into Project facilities a t any Project point of diversion.

5. The amount of the "new instream flow's" se t out in this MO U and in the Se ttlement 
Agreement are presented in Exhibit 2.

6. The term "New Project License " means the license for the Project requested to be 
issued by F E R C in the Edison December 27, 1991 License Application.
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7. The term " Current Project License " means the license for the Project issued by the 
F edera l Power Commission (now F E R C) on August 7, 1964.

8. The term " Funding Account" means the account established by the Parties into which 
Edison will deposit funding pursuant to the Se ttlement Agreement.

9. The term "Interest Account" means the account established by the Parties into which 
interest from the Funding Account will be deposited and from which, sa id interest may be expended 
or utilized by the Parties, as provided here in.

10. The US F S and the US F WS are not “Parties” to the following provisions of this MO U: 
Sections I.A .8; I.A .9; I.B .6; HI.A .l; and IILA .3.

B . E ffective and Termination Dates

1. This MO U sha ll be e ffective upon issuance of a fina l order by the F E R C e ither 
approving or endorsing the Se ttlement Agreement and MO U or incorpora ting the Se ttlement 
Agreement and MO U within the "New Project License . " Prior to such F E R C approva l, the Parties 
may voluntarily implement any terms of this MO U .

2. This MO U sha ll termina te upon the earlier of (i) the expiration of the "New Project 
License " to be issued by the F E R C; (ii) the da te the opera tion of the Project is termina ted by Edison; 
(iii) the termina tion of the Se ttlement Agreement; or, (iv) as to a particular Party only, withdrawa l 
from the MO U by tha t Party pursuant to Subsection I (C) (3).

3. Any Party may termina te its participa tion in the MO U upon 60 days written notice to 
a ll other Parties.

0

4. If the MO U is termina ted by Edison in accordance with Subsection I(B)(2)(iv), the 
instream flows sha ll be re turned to " Current Project License" conditions and the funds in the 
Funding Account and the Interest Account sha ll be re turned to Edison. Edison will promptly inform 
the F E R C D irector, O ffice of Hydropower Licensing (O HL), of the termina tion of the MO U and 
Settlement Agreement and the re turned funds.

5. Upon termination of the MO U in accordance with Subsection I(B)(2)(i), (ii), or (iii), 
the Parties agree to continue the use of the Funding Account and the Interest Account for the 
purposes described in this MO U .

6. The trustee of the Funding Account and Interest Account may be directed by the 
Parties to transfer those accounts to another trustee or a governmenta l agency for use in a manner 
consistent with the purposes of this MO U and the criteria listed under Section 11(B)(6).
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c. Modifica tions to the MO U

1. During the term of this MO U and upon the concurrence of a ll Parties, any Party may 
pe tition the F E R C for approva l to modify the terms of the MO U and/or the "New Project License " 
accordingly.

*

2. The Parties will continue to implement this MO U , as unmodified, pending resolution 
of any request to F E R C for amendment of the MO U .

3. This MO U is submitted on the further condition tha t, in the event the F E R C does not 
by Order or incorpora tion into the "New Project License " accept or endorse the MO U in its entirety, 
without ma teria l modifica tions or additions or de le tions, then each Party sha ll have 30 days a fter the 
F E R C Order issuing the "New Project License " becomes fina l, to provide notice to the other Parties 
of its desire to withdraw from the MO U or to accept the MO U as modified by F E R C . A fa ilure to 
provide a notice sha ll be deemed an acceptance of the MO U . However, nothing in this MO U sha ll be 
construed to limit the independent authorities and responsibilities of each Party under applicable 
federa l or sta te law.

D . Resolution of D isputes

1. Any Party, upon a t least twenty (20) days advance written notice to a ll other Parties, - 
may re fer a dispute concerning compliance with this MO U to the F E R C D irector, O ffice of 
Hydropower Licensing (O HL), for dispute resolution. A ll appea ls sha ll be in accordance with the 
F E R C Rules of Practice and Procedure or such procedure as the F E R C D irector, O HL, sha ll 
de termine .

2. If the F E R C rules do not provide a procedure for dispute resolution which can be 
applied to this Subsection 1(D), the Parties will propose to the F E R C D irector, O HL, tha t the 
procedure in this Subsection 1(D) be adopted. A fter providing the advance notice required by 
Subsection 1(D)(1), a Party may commence the dispute resolution process by sending a letter 
("D ispute Re ferra l") via overnight ma il to the F E R C D irector, O HL, and to a ll other Parties. W ithin 
30 days of the submitta l of the D ispute Referra l to the F E R C D irector, O HL, each Party may file an 
initia l position sta tement via overnight ma il with the F E R C D irector, O HL, and a ll other Parties.
Any fma l responsive sta tements sha ll be filed with the F E R C D irector, O HL, and served on a ll 
Parties within 50 days of the D ispute Re ferra l submitta l da te . The F E R C D irector, O HL, sha ll se t a 
da te for submission of any brie fs, a ffidavits or other written evidence , and, a t the discre tion of the 
F E R C D irector, O HL, a further date for hearing of ora l evidence and argument. The Parties sha ll 
have the right to obta in depositions prior to any hearing and cross-examine witnesses a t any hearing.

3. A ll decisions under the F E R C D ispute Re ferra l described in Subsection 1(D)(2) sha ll 
be e ffective upon issuance , pending rehearing, if any. Any Party may pe tition the Commission for 
rehearing of any decision issued pursuant to Subsection 1(D)(2). A ll requests for rehearing sha ll be in 
accordance with the F E R C 's Rules of Practice and Procedure .

�
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4. To the extent that any funding decision is not in dispute , the decision sha ll rema in in 
e ffect while disputed portions of the decision are resolved under this Subsection 1(D). To the extent 
tha t any funding decision is in dispute , no Party sha ll be required to implement the disputed part or 
portion of the decision until the dispute is resolved under this Subsection 1(D).

E . F E R C Jurisdiction

The Parties recognize tha t F E R C has jurisdiction over the F edera l Power Act license for the 
Project. As this MO U will be submitted to F E R C for approva l and incorpora tion into the "New 
Project License " , the Parties desire tha t F E R C resolve or se ttle any disputes about the MO U among 
the Parties. The Parties intend that F E R C exercise its authority to the fullest extent a llowed by law, 
over the MO U .

IL STUDIE S AND ME ASUR E S

A . Meeting and Voting

1. E ach Party sha ll have one (1) vote on any ma tter voted on by the Parties. The 
presence of voting participants representing a ll Parties sha ll constitute a quorum, unless a ll of the 
Parties otherwise agree in advance . Unless specifica lly authorized by the ir respective agency, the 
US F S and US F WS participants sha ll not have a vote on proposa ls that the ir respective F edera l 
Agency may submit or implement, nor on measures tha t a ffect the ir particular F edera l Agency, nor 
on de terminations regarding the choice of, actions of, or directions to the trustee of the Funding 
Account and the Interest Account. In such situations where a F edera l Agency is not voting on a 
particular measure , then tha t F edera l agency will not be counted toward determination of a quorum.

2. The Parties sha ll mee t semi-annua lly and/or whenever requested by any of the Parties 
following a minimum of thirty (30) days advance written public notice , except for meetings ca lled to 
address emergency situa tions. Regular semi-annua l mee tings sha ll be he ld in April and in October, 
or on other da tes tha t a ma jority of the Parties find appropria te . A ll meetings sha ll be open to the 
public and minutes sha ll be taken. One of the resource agencies appointed by a ma jority vote of the 
Parties sha ll arrange for (i) public notice of the next meeting in a t least two loca l newspapers, and 
(ii) the taking of meeting minutes.

3. A ll decisions of the Parties regarding the use of monies from the Interest Account 
sha ll be by a unanimous vote of a quorum. A ll non-funding decisions sha ll be by a simple ma jority 
vote of a quorum. Decisions of the Parties may be re ferred by any minority Party for dispute 
resolution pursuant to Subsection 1(D). Any Party may, a t any time , e lect by written notice not to 
participa te in the voting process. A Party e lecting to withdraw from participa tion thereby wa ives its 
right to vote upon and appea l decisions made during its absence and sha ll not be counted as part of a 
quorum. Only origina l Parties to this MO U have voting rights. However, the Parties recognize that 
the Na tiona l Park Service (NPS) is a stake-holder in the Upper Kem Basin and NPS participa tion 
will be encouraged by the Parties.
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B . Role of the Parties

1. The Parties sha ll (i) decide on the use of Interest Account funds for studies and 
enhancement measures; and (ii) treat the meetings discussed in Subsection (II) (A) as the primary 
means of consulta tion and coordination of the conduct of studies and implementa tion of 
enhancement Measures discussed be low.

2. E ach resource agency sha ll review a ll proposed studies and Measures. A t a meeting 
of the Parties scheduled pursuant to Subsection II (A) (2), the Parties sha ll discuss the proposa ls and 
vote on studies and Measures for Interest Account Funding pursuant to Subsection II (A) (3).
Se lected studies and Measures must be de termined by the Parties to have results expected to be 
quantifiable or measurable in a manner tha t would a llow an eva lua tion of the bene fit of the study and 
Measure . The Parties sha ll determine the ne t bene fit of a ll studies and Measures to the fishery 
resource of the Upper Kern Basin.

3. The Parties may only approve use of Interest Account funds for studies and Measures 
tha t are de termined by the Parties to directly bene fit fisher}' resources of the portion of the Upper 
Kern Basin which extends from the headwa ters in the Sequoia Na tiona l Park to the point a t which 
the North Fork Kern R iver meets Lake Isabe lla* a t an e leva tion 2,606 feet above mean sea leve l.
Water qua lity may be included in the studies and Measures. *.

1
• * **

4. Any Party may arrange for independent peer review of any Measure or stud}' proposa l 
submitted to the Parties as discussed in Subsection 11(C) and of any study report prepared for Party 
review as discussed in Subsection II (D). The cost of any independent peer review sha ll not be pa id 
from the Interest Account unless a quorum unanimously approves such a cost.

5. In addition to the duties described above , the duties of each Party sha ll include: (i) 
review study reports, and progress reports and assess ongoing studies and enhancement Measures 
re lative to the a tta inment of the ir sta ted performance goa ls; and, (ii) deve lop funding 
recommenda tions for decisions on current year funding tha t will be made a t the next designa ted 
mee ting. These funding recommenda tions sha ll be based on a de termina tion of maximiz ing fishery 
benefits with ava ilable funds. E ach Party will eva lua te ongoing activities utiliz ing informa tion 
conta ined in the activity progress reports as discussed in Subsection 11(D). One of the resource 
agencies appointed by a ma jority vote of the Parties sha ll prepare a report 30 days a fter the regular 
semi-annua l meetings documenting the ir findings on the items discussed above . The report sha ll be 
used to prepare an Annua l Report, including information described in Subsection II (D)(4).

6. S tudies and Measures to be funded from the Interest Account should mee t one or 
more of the following criteria:

fa) Improve the sta tus of the Kem R iver ra inbow trout to avoid any need to list it as a 
sensitive , endangered or threatened species a t e ither the sta te or federa l leve l;
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(b) Contribute to meeting one or more of the objectives of the "Upper Kem Basin F ishery
Management P lan" (P lan). Priority for accomplishing these objectives will be de termined
by the Parties. The objectives include , but are not limited to:

• Ha tchery deve lopment, ma intenance , opera tions and sta ffing specifica lly for, the 
production of Kem R iver ra inbow trout;

• Kem R iver ra inbow trout gene tic stock determinations and deve lopment;

• Habitat improvement for the Kem R iver ra inbow trout;

• S tocking associa ted with the Kem R iver ra inbow trout;

• Monitoring of Kem R iver ra inbow trout and other na tive fish species popula tions; 
and,

• Monitoring of fish ladder closure impacts on squawfish and trout popula tions;

(c) Contribute to restoration or improvement of trout habita t in the Upper Kem Basin;

(d) Contribute to the improvement of the qua lity of the Upper Kem Basin wa ter
including the a tta inment and ma intenance of wa ter qua lity regula tory standards such 
as feca l coliform leve ls, and;

(e) O ther activities mutua lly approved by the Parties.

s

7. A ll studies and Measures to be funded from the Interest Account must: (i) be 
consistent with the lega l rights, obliga tions and authority of the Parties; and, (ii) be consistent with 
the F E R C "New Project License " requirements.

8. No Party can proceed with a Measure on US F S lands without US F S approva l.

9. No Party can proceed with a Measure on NPS lands without NPS approva l.

10. Resource agencies are responsible for compliance with a ll applicable F edera l 
and/or sta te regula tions such as N E PA and C E Q A , tha t may be associated with a proposed 
Measure . The cost of environmenta l assessment compliance associa ted with a proposed study or 
Measure may be pa id from the Interest Account. The F edera l resource agencies will decide which 
of them will be responsible for federa l compliance . C D F G will be responsible for sta te 
compliance .
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C . Proposa ls
�

1. Proposa ls to obta in Interest Account funding may be submitted to each Party by one 
of the resource agencies participa ting in the Se ttlement Agreement or another agency or entity. 
Proposa ls for funding must be presented to the Parties a t least 60 days prior to a regular mee ting.

2. A ll study proposa ls for funding must be prepared in writing and must conta in: (i) a 
study approach including a work scope and work tasks; (ii) clearly de fined goa ls; (iii) expected 
results; (iv) criteria and a me thodology for measuring the success of each study goa l; (vj a discussion 
of the bene fits of the proposed study, including how the study mee ts the criteria in Subsection 
11(B)(6); (vi) a study schedule identifying work task time frames; and (vii) a budge t for each work 
task including labor ra tes, estima ted labor hours, expenses, overhead and administra tive costs, and a 
tota l estima ted not-to-exceed cost.

3. A ll proposed Measures must be prepared in writing and must conta in: (i) a 
comprehensive description of the proposed Measure including design de ta ils; (ii) clearly de fined 
goa ls and, if applicable , clearly de fined environmenta l assessment time tables; (iii) expected results; 
(iv) criteria and me thodology for measuring the success of each goa l; (v) a discussion of the benefits 
of the proposed Measure including how the Measure mee ts the criteria in Subsection 11(B)(6); (vi) a 
time line showing milestone events and measurable , identifiable goa ls associa ted with each 
milestone; and (vii) a budge t including ma teria l costs, labor ra tes, labor hours, expenses, overhead 
and administrative costs, and a tota l estima ted not-to-exceed cost.

D . S tudies and Reports

1. The Parties sha ll utilize applicable S ta te and/or F edera l contracting procedures in 
issuing a ll contracts.

2. F ina l reports prepared pursuant to this MO U sha ll be ava ilable to a ll Parties, the 
F E R C , and the public as soon as reasonably possible . Dra ft reports will be circula ted through Party 
representa tives for review and comment. A ll comments will be addressed in the fma l report and 
a ttached there to. F ina l reports will be made ava ilable for public review a t the office of each Party 
that is loca ted in or closest to the Upper Kern Basin.

3. A ll studies sha ll be conducted following genera lly accepted techniques and 
me thodologies in use for similar studies.

4. Progress reports on each activity must be prepared by the entity sponsoring the 
activity for the Parties review a t least 30 days prior to each semi-annua l regular meeting.

5. One of the resource agencies appointed by a ma jority vote of the Parties sha ll 
prepare a report (Annua l Report) by the regular October meeting. The Annua l Report sha ll, a t a 
minimum, include (i) a summary sta tement of activities tha t occurred within the prior year; (ii) 
copies of ongoing study progress reports; (iii) a list of accomplishments in the prior year; (iv) a 
financia l sta tement showing actua l and estima ted funding for the prior year activities and an
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estima ted budge t for the current year; (v) a listing of ongoing and new studies and other activities 
se lected for rece ipt of ava ilable funding for the current year; (vi) an eva lua tion of the performance of 
each activity; and (vii) an eva lua tion of the overa ll progress of a ll prior, ongoing and current 
activities in meeting the objectives of the studies.

6. Requirements for reports may be changed by a unanimous vote of the Parties without 
seeking F E R C approva l for such changes.

m. F UNDIN G

A . Establishment and Opera tion of Funding Account and Interest Account

1. W ithin 30 days of the F E R C Order issuing the "New Project License " becoming fina l, 
the Parties sha ll establish an interest bearing account (Funding Account). W ithin 30 days of 
establishing the Funding Account, the Parties sha ll establish a separate interest bearing account 
(Interest Account). Funding Account interest payments sha ll accrue monthly to the Interest Account. 
By unanimous vote , the Parties sha ll appoint a Trustee for the Funding Account and Interest 
Account. The same Trustee may be appointed for both accounts. The Parties may a llow the Trustee 
to combine the Funding Account and Interest Account into one account as long as the principa l and 
ne t income on the principa l are appropria te ly tracked.

2. Edison sha ll deposit $2.5 million in the Funding Account within 45 days of the F E R C 
Order issuing the "New Project License " becoming fina l. If Edison withdraws from this MO U under 
Subsection 1(C)(3), then the obligation to deposit funds into the Funding Account is null and void.

3. The Funding and Interest Accounts sha ll opera te until the termina tion of this MO U to 
fund the activities discussed in Subsection II (B), or until such la ter time as (he Parties may decide 
by written agreement.

B . Payments and Accounts

1. The money in the Funding Account sha ll be invested by the Funding Account Trustee 
in accordance with sound business practice . Interest and other earnings of the Funding Account sha ll 
be deposited in the Interest Account and become funds ava ilable for disbursement in accordance 
with this MO U . The Funding Account Trustee sha ll cause the first transfer of accrued interest from 
the Funding Account to the Interest Account within 90 days of the F E R C Order issuing the "New 
Project License " becoming fina l. Therea fter, funds will transfer from the Funding Account to the 
Interest Account a t the end of every month. Funds deposited in the Interest Account sha ll not be 
considered part of the Funding Account. Reasonable administra tive costs of any Tmstee and genera l 
opera ting costs such as the cost of public notices, mee ting minutes, and contracted administrative 
costs may be funded from the Interest Account with the approva l of the Parties, but ne ither the 
Funding Account nor the Interest Account may be used to re imburse the Parties for norma l 
participa tion in Party activities.

2. The Interest Account Trustee sha ll make payments from the Interest Account as 
de termined by the Parties to fund studies and Measures authorized by the MO U .
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3. Any Trustee sha ll account for the expenditures from the Funding Account and Interest 
Account using norma l accounting procedures. Any Trustee sha ll prepare an accounting report for 
inclusion in the Annua l Report as discussed in Subsection 11(D)(4).

4. Upon termina tion, the funds will be dispersed according to Subsection 1(B).

C . The Parties

1. Any of the resource agencies or any other entity may provide funding and/or services 
needed to achieve the P lan objectives, to the extent they cannot be accomplished with the Interest 
Account.

2. A t the end of the F E R C "New Project License " term, any of the resource agencies 
may ask Edison to renew the Funding Account with a similar Interest Account arrangement. 
A lthough no obligation to agree exists, Edison sha ll consider such a request.

rv. O BLIG ATIO NS

A . Lega l Compliance

This MO U does not e limina te any separate lega l requirements the Parties may have pursuant 
to federa l, sta te or loca l law.

B . The Parties

1. Edison agrees to monitor fish populations in five (5) loca tions once every five (5) 
years for the term of the "New Project License . " The monitoring sha ll be 100 me ter sta tions and will 
be performed using techniques similar to those utilized in studies conducted for Edison's Exhibit E  
that was prepared for the "New License Applica tion. " The fina l monitoring techniques sha ll be 
subject to approva l by each resource agency. E ach resource agency agrees that a ll additiona l 
monitoring will be funded by Interest Account monies. A ll techniques including timing, loca tion and 
me thodology for additiona l monitoring will be determined by the resource agencies.

2. Notwithstanding any other provision of this MO U to the contrary, any Party may 
participa te in any judicia l, legisla tive or administra tive proceeding dea ling with fishery resource 
issues, provided tha t prior to both the termination of this MO U and the termination of the "New 
Project License " , no Party sha ll advoca te or support the imposition of in stream flows and/or fish 
entra inment measures on Edison that are not in accord with the "New Project License " articles or are 
different from or in addition to those required by this MO U .

C . Third Party

There are no third-party beneficiaries of this MO U . Nothing conta ined in this MO U is 
intended to confer any right or interest on anyone other than the Parties, the ir respective successors, 
assigns and lega l representa tives.
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V . R E G ULAT O RY APPR O VAL

A . Authority

The undersigned representa tive of each Party certifies that he or she is fully authorized by the 
Party whom he or she represents to enter into the terms and conditions of this MO U and to lega lly 
bind such Party.

B . Action for Noncompliance

Any Party may seek re lie f arising sole ly from noncompliance with this MO U by any other 
Party, provided a ll requests for specific performance of any provision of this MO U or any other form 
of re lie f sha ll first be re ferred to dispute resolution pursuant to Subsection I (D).

C . Integrated Agreement

A ll previous communications be tween the Parties, e ither verba l or written, with re ference to 
the subject ma tter of this MO U and the Settlement Agreement are superseded by the terms and 
provisions of this MO U and the Se ttlement Agreement, and, once in e ffect, this MO U and the 
Se ttlement Agreement constitute the entire agreement be tween the Parties.

D . Choice of Law

This MO U sha ll be interpre ted under the laws of the S ta te of C a lifornia and applicable 
federa l law.

E . Notices

The Parties sha ll notify F E R C 's San Francisco Regiona l O ffice (O ffice) of a ll officia l 
meetings of the Parties and sha ll a lso file a copy of the Annua l Report prepared under Subsection 
II (D)(4) with such O ffice .

Any notice or communication required or permitted under this MO U from one Party to 
another sha ll be deemed to have been de livered to the other Parties if (i) in writing and (ii) 
persona lly served; or, (iii) sent by registered or certified ma il, postage prepa id to die person and 
address on the following page .

Southern C a lifornia Edison Company 
Manager, Hydro G eneration 
P . O . Box 800 
Rosemead, C A 91770

t

C a lifornia Department of F ish and G ame , Region 4 
Regiona l Manager 
1234 E ast Shaw Avenue 
Fresno, C A 93710
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U .S . F ish and W ildlife Service 
F ie ld Supervisor 
Sacramento F ie ld O ffice 
2800 Cottage Way, Room E-1803 
Sacramento, C A 95825

F . Assignment

This MO U sha ll inure to the bene fit of, and sha ll be binding upon the representa tive 
successors and assigns of the Parties to this MO U . This MO U may not be transferred or assigned to 
any other person or agency without approva l of a ll Parties. This MO U is binding on the Parties, and 
on the ir successors and assigns.

G . Execution in Counterparts

This MO U may be executed in counterparts. A copy with a ll origina l executed signa ture 
pages a ffixed sha ll constitute the origina l MO U , and sha ll be re ta ined by Edison. Edison sha ll 
distribute true copies of the MO U with the executed signa ture pages to a ll Parties to the MO U .
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

%

/
/
/
/
/
/
/
/
/

U .S . Forest Service , Sequoia Na tiona l Forest
Forest Supervisor
900 West Grand Avenue
Porterville , C A 93257
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IN WITN E SS WH E R E O F , the Parties have caused this Upper Kern Basin F ishery Resource
Enhancement Measures Implementa tion Memorandum O f Understanding to be executed as of the
day and year first above written.

Da te-.. /W/O _________ 2005
APPRTJtfhD '

ST E PH E N E . PIC K E TT
Sr. V ies President and 

G enera l Counse l

NIA E DIS O N C OMPANY

T itle: V* ^ *

C ALIF O RNIA D E PARTME NT O F FISH AND 
G AME , in its own capacity and as de legate for the 
S ta te of C a lifornia

Da te: , 2005

T itle:

Da te: ,2005

UNIT E D STAT E S F O R E ST S E RVIC E , in its own 
capacity and as de legate for the United S ta tes 
Department of Agriculture

By: ___________________________________________

T itle:

Da te: , 2005

UNIT E D STAT E S FISH AND WILDLIF E 
S E RVIC E , in its own capacity and as a de legate for 
the United S tates Department of Interior

By: ___________________________________________

T itle:
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IN WITN E SS WH E R E O F , the Parties have caused this Upper Kem Basin F ishery Resource
Enhancement Measures Implementa tion Memorandum O f Understanding to be executed as of the

day and year first above written.

Da te: ,2005

S O UTH E RN C ALIF O RNIA E DIS O N C OMP ANT 

By: ___________________________________________

T itle:

1
*

C ALIF O RNIA . D E PARTME NT O F FISH .AND 
G AME , in its own capacity and as de lega te for the
S tate of C a lifornia

By:
u / 

/ S'-

‘f i \/'} /(JJ'

Da te: , 2005

UNIT E D STAT E S F O R E ST S E RVIC E , in its own 
capacity and as de lega te for the United S tates 
Department of Agriculture

By: __________________________________________

T itle:

UNIT E D STAT E S FISH AND WILDLIF E 
S E RVIC E , in its own capacity and as a de legate for 
the United S ta tes Department of Interior

Da te: ,2005

T itle:
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U .S . F ish and W ildlife Service 
F ie ld Supervisor 
Sacramento F ie ld O ffice 
2800 Cottage Way, Room E-l 803 
Sacramento, C A 95825

F . Assignment

This MO U sha ll inure to the bene fit of, and sha ll be binding upon the representa tive 
successors and assigns of the Parties to this MO U . This MO U may not be transferred or assigned to 
any other person or agency without approva l of a ll Parties. This MO U is binding on the Parties, and 
on the ir successors and assigns.

G . Execution in Countemarts

U .S . Forest Sendee , Sequoia Na tiona l Forest
Forest Supervisor
900 West Grand Avenue
Portendlle . C A 93257

This MO U may be executed in counterparts. A copy with a ll origina l executed signa ture 
pages a ffixed sha ll constitute the origina l MO U , and sha ll be re ta ined by Edison. Edison sha ll 
distribute true copies of the MO U with the executed signa ture pages to a ll Parties to the MO U .
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
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day and year first above written.

Da te:

S O UTH E RN C ALIF O RNIA E DIS O N C OMPANY 

By: _______________ i____________________________

T itle:

C ALIF O RNIA D E PARTME NT O F FISH AND 
G AME , in its own capacity and as de lega te for Che 
S ta te of C a lifornia

Da te:

T itle:

�

UNIT E D STAT E S F O R E ST S E RVIC E , in its own 
capacity and as de lega te for the United S ta tes
Departme]

By:

T itle:

UNIT E D STAT E S FISH AND WILDLIF E 
S E RVIC E , in its own capacity and as a de lega te for 
the United S ta tes Department of Interior

By: ______________________________________

T itle:

14



U .S . F ish and W ildlife Service 
F ie ld Supervisor 
Sacramento F ie ld O ffice 
2800 Cottage Way, Room E-1803 
Sacramento, C A 95825

F . Assignment

U .S . Forest Service , Sequoia Na tiona l Forest
Forest Supervisor
900 West Grand Avenue
Porterville , C A 93257

This MO U sha ll inure to the benefit of, and sha ll be binding upon the representative
successors and assigns of the Parties to this MO U . This MO U may not be transferred or assigned to

� »•-» • � % # _ , _______

any other person or agency without approva l of a ll Parties. This MO U is binding on the Parties, and 
on the ir successors and assigns.

G . Execution in Counternarts

This MO U may be executed in counterparts. A copy with a ll origina l executed signa ture 
pages a ffixed sha ll constitute the origina l MO U , and sha ll be re ta ined by Edison. Edison sha ll 
distribute true copies of the MO U with the executed signa ture pages to a ll Parties to the MO U .
/
/
/
/
/
/
/
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/
/
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S O UTH E RN C ALIF O RNIA E DIS O N C OMPANY
m w

By:

T itle:

Da te: ,2005

C ALIF O RNIA D E PARTME NT O F FISH .AND 
G AME , in its own capacity and as de legate for the 
S ta te of C a lifornia

By: __________________________________________

T itle:

Da te: , 2005

UNIT E D STAT E S F O R E ST S E RVIC E , in its own 
capacity and as de lega te for the United S tates 
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By: _______ 1__________________________________
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Management P lan Overview

MANA G EME NT PLAN O V E RVIE W

This overview brie fly describes wha t you will find in this document. It will give you a 
genera l understanding of the management goa ls, the organiza tion of the document and 
the initia l management actions proposed for the four management segments of the Kem 
R iver dra inage upstream from Isabe lla Reservoir.

G O ALS

Based on public comment, current laws and policies, and the interpre ta tion of the 
fisheries da ta , the following fishery management goa ls were deve loped for the upper 
Kem basin. t

• Protect and enhance na tive fish popula tions and the ir habita ts.

• Restore , protect and enhance the na tive Kern R iver ra inbow trout popula tions 
so tha t threa tened or endangered listing does not become necessary.

• Provide for recrea tiona l fishing.

D O C UME NT O R G ANIZATIO N
*

This Management P lan is divided into five chapters and two appendices.

C HAPT E R 1 - INTR O DU C TIO N - This section describes the background, purpose , and 
need for deve loping this P lan, its deve lopment process and how it will be initia ted and 
implemented.

C HAPT E R 2 - D E S C RIPTIO N O F TH E R E S O UR C E AR E A-This section provides a brie f
�

description of the environment of the upper Kem basin. It discusses the genera l physica l 
features of the area and its deve lopments.

C HAPT E R 3 - FISH E RY R E S O UR C E S-A brie f history of the upper Kem basin fisheries 
is provided. It includes a genera l discussion of both na tive and introduced species.

C HAPT E R 4 - FISH E RIE S MANA G EME NT - This section is the heart of the Management 
P lan. For each basin segment there is a review of past fisheries management, a list of 
goa ls, management objectives for these goa ls, a de ta iled description of the shortterm 
actions to achieve the goa ls and the necessary monitoring to eva lua te the ir e ffectiveness.

C HAPT E R 5 - E NVIR O NME NTAL C O N C E RNS - This section describes issues which 
could directiy or indirectly a ffect fishery management in the upper Kem basin. It is not 
meant to be a de ta iled review or discussion of these issues. Such a discussion is not 
within the scope of this document. The purpose of this section is to point out these 
concerns so tha t they may be addressed in other documents or eva luated during the 
implementa tion of this P lan.

�
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Appendix A - FISH E RY IN F O RMATIO N - Much of the fishery informa tion used in the 
deve lopment of this plan is summarized in this appendix.

Appendix B - MANA G EME NT O F N O N-SALMO NID SP E CIE S - This appendix 
discusses proposed management of non-sa lmonid species. While some of these species 
are na tive and must be protected, it is be lieved tha t the impoundment of Isabe lla 
Reservoir, a long with other influences, has-resulted in increases or decreases in some of 
these popula tions.

A C TIO N PLAN SUMMARY

The following is a summary of the actions proposed to rea lize the goa ls and objectives in 
each of the four segments of the upper Kem basin. Goa ls, objectives and monitoring for 
each segment is de ta iled in the fishery management section of this document.

�

S E GME NT 1: ISAB ELLA R E S E RV OIR T O JO HNS O NDALE BRID G E

This segment includes the Kem R iver and a ll tributary streams be tween these two points. 
Management of Isabe lla Reservoir and the South Fork Kem R iver are covered in separa te 
management plans.

• Deve lop a Kem R iver ra inbow trout broodstock a t Kem R iver P lanting Base near 
Kemville and San Joaquin Ha tchery near Friant.

• Change stocking loca tions, number, and timing of trout plants to improve re turns 
of ca tchable-sized trout to the angler.

• Eva lua te the e ffectiveness of the Kem R iver ra inbow trout stocking program.

• Recommend to Southern C a lifornia Edison and the F edera l Energy Regula tory 
Commission tha t the fish ladder on F a irview Dam be temporarily closed.

• Manage the squawfish popula tion to reduce the abundance of large predatory fish 
and restore fish communities to a more na tura l ba lanced popula tion.

• Fund a gradua te student to study the ecologica l re la tionships of na tive fishes.

• Construct interpre tive centers a t the Johnsonda le Bridge parking lot and Kem 
R iver P lanting Base .

• Improve wa ter qua lity for optima l trout production.

• Collect trout from tributary streams and de termine gene tic characteristics.
Manage these streams for Kem R iver ra inbow trout.

2
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Management P lan Overview

• ' No angling regula tion changes are proposed.

S E GME NT 2: SP E CIAL MANA G EME NT S E C TIO N

This is the four mile long reach of the Kem R iver immedia te ly upstream of Johnsonda le 
Bridge under ca tch-and-re lease management and a ll tributary streams entering the Kem 
R iver in this reach.

• Conduct gene tic ana lysis of trout in the Kem R iver and tributary streams to de tect 
threa ts to Kern R iver ra inbow trout.

• Ma inta in and enhance , where possible , the habita t (including wa ter qua lity) 
required for optimum wild trout popula tion.

• Protect the na tura l character of the streamside environment.
�

• Consider the 4-mile long Specia l Management Section of the Kem R iver for 
designa tion by the S ta te F ish and G ame Commission as a W ild Trout stream.

9

• Encourage a se lf susta ining Kern R iver ra inbow trout wild trout fishery in the 
Specia l Management Section.

• Manage tributary streams for Kem R iver ra inbow trout and eva lua te future Kem 
R iver ra inbow trout planting program.

• Regulate angling in the Kem R iver to produce an exceptiona l trout fishery.

• Eva lua te current regula tions to ensure tha t qua lity angling can be ma inta ined.

S E GME NT 3: SP E CIAL MANA G EME NT S E C TIO N T O S E Q U OIA NATIO NAL PARK 
B O UNDARY

This segment of the basin extends from the upper boundary of the Specia l Management 
Section (Forest Service tra il 33E30) upstream to the southern boundary of Sequoia 
Na tiona l Park. It includes a ll tributary streams entering the Kem R iver in tha t reach and a ll 
lakes within those tributary dra inages. Management of the Little Kem R iver and Golden 
Trout Creek are covered in separa te management plans.

• Eva lua te current regulations .to ensure tha t qua lity.angling can be ma inta ined.

• Identify and mitiga te threa ts to na tive fish and the ir habita t.

• Eva lua te future Kern R iver ra inbow trout ca tchable trout planting program in 
tributary streams in this Segment.
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Management P lan Overview

$ ' 1

• Conduct gene tic ana lysis of trout in the Kem R iver and tributary streams to de tect 
threa ts to Kem R iver ra inbow trout.

• Ma inta in and enhance , where possible , habita ts (including wa ter qua lity) required
for optimum wild trout popula tions.

�

• Protect the na tura l character of the stream-side environment.

• Regula te angling to produce an exceptiona l trout fishery.

S E GME NT 4: S E Q U OIA NATIO NAL PARK
4

This segment includes the Kem R iver and a ll its tributary streams and lakes within the
Park boundaries.

%

• Periodica lly conduct fish population surveys near Junction Meadow, Upper 
Funston Meadow, and Lower Funston Meadow,

• Human influences will be de termined from historic records, from a systema tic 
survey of the dra inage , and from a gene tic ana lysis offish tha t may be na tive to 
the dra inage .

�

• Conduct research on the ecologica l e ffect of beaver on the re la tive abundance of 
Sacramento sucker and Kem R iver ra inbow trout.

• Conduct research on historic mechanisms tha t have prevented interbreeding 
within the historic range of Kern R iver ra inbow trout and de termine how current 
demographics may influence or change those historic mechanisms for 
reproductive isola tion.

• Recreationa l fishing will be permitted in accordance with sta te and federa l laws.
�

• De termine the distribution and re la tive abundance of na tive and nonna tive fish 
species in tributary streams using results of genetic studies, historic records, and 
loca tion of na tura l fish barriers. Eva lua te the potentia l threa ts to Kem R iver 
ra inbow trout in the Kem R iver.

• Remove fish popula tions which threa ten the existence of na tive Kern R iver 
ra inbow trout and replace them with na tive Kern R iver ra inbow trout transplanted 
from adjacent popula tions where such action is consistent with Na tiona l Park 
Service policy.

4
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Re ta in popula tions of nonnative trout which do not threa ten na tive trout, other 
aquatic resources or other na tive wildlife within the park.

Remove nonna tive fish popula tions tha t threa ten na tive fish and other wildlife .
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Introduction

C HAPT E R 1 - INTR O DU C TIO N

BA C K G R O UND IN F O RMATIO N

The deve lopment of this fishery management plan is a coopera tive program be tween 
Sequoia Na tiona l Park, Sequoia Na tiona l Forest, the C a lifornia Department of F ish and 
G ame and the public. The purpose of this plan is to provide direction for management of 
the fish resources of the upper Kem basin. This plan does not cover the coopera ting 
agencies' responsibilities for compliance with the Na tiona l Environmenta l Policy Act or 
the C a lifornia Environmenta l Qua lity Act. Implementation of any significant actions 
proposed under this plan will require compliance with these and a ll other laws.

The upper Kem basin is de fined as the Kem R iver wa tershed in Kem and Tulare 
counties from Isabe lla Reservoir upstream to its headwa ters in Sequoia Na tiona l Park. 
For the purposes of this plan the upper Kem basin is divided into four segments based 
on differences in proposed management (F igure 1). Segment 1 extends from Isabe lla 
Reservoir upstream to Johnsonda le Bridge . Segment 2 includes the four mile long 
Specia l Management Section. Segment 3 extends from the upstream boundary of the 
Specia l Management Section to the Sequoia Na tiona l Park boundary. Segment 4 
includes a ll of the Kem R iver wa tershed within Sequoia Na tiona l Park (F igure 4).

The upper Kem basin is loca ted in the southern portion of the S ierra Nevada Range .
The fish resources within the dra inage are unique because they include the entire 
endemic range of the golden trout complex of fishes. The golden trout complex is made 
up of three unique fishes tha t are classified as separa te sub-species of ra inbow trout 
(Oncorhynchus mykiss). These three sub-species are the Little Kem golden trout (O . m. 
white i), the Volcano Creek golden trout (O . m. aguabonita) and the Kem R iver ra inbow 
trout (O . m. gilberti). The golden trout is officia lly designa ted the S ta te F ish of C a lifornia 
and has been transplanted to other parts of western North America . The Kern R iver 
dra inage is the only place in the world where golden trout are na tive . Thus the 
protection, restora tion, and enhancement of these na tive fish resources are important.

O ther fish species na tive to the upper Kern basin include the Sacramento sucker 
(C a tostomus occidenta lis), hardhead (Mylopharodon conocepha lus) and Sacramento 
squawfish (P tychoche ilus grandis) (Moyle , e t a!., 1989). The protection of a ll na tive 
aqua tic species within the upper Kern basin is a guiding principle for this fishery 
management plan.

Severa l factors threa ten the surviva l of each of the golden trout sub-species. The 
introduction of non-na tive trout, which interbreed and compe te with na tive trout, is the 
factor tha t most threa tens the continued existence of these fishes. In addition, portions 
of the habita t have been damaged and many trout populations have been deple ted by 
land management practices and heavy recrea tiona l use . Little Kem and Volcano Creek
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Introduction

golden trout recovery e fforts are documented in other fishery management plans 
(Christenson, 1984; Schneegas, e t aL, 1965) and will only be mentioned brie fly in this 
document. This plan will address the recovery of the Kerin R iver ra inbow trout. It will 
bring toge ther current information and propose short- term and long-range management 
actions necessary for the protection of the aqua tic resources of the upper Kem basin.

PUBLIC INV OLV EME NT

S ince fishery management proposa ls in this P lan have the potentia l of a ffecting so many 
users, it was decided tha t the public should be involved with its deve lopment. Various 
sta te and federa l contact lists were used to deve lop an Upper Kem F ishery Management 
P lan contact list. Over one thousand scoping le tters were ma iled on March 3,1993 to 
individua ls and organiza tions to solicit issues and concerns to be addressed in the 
Management P lan. In la te March 1993, a news re lease was made to the loca l media to 
announce two scheduled public mee tings. The first mee ting was he ld in Bakersfie ld on 
April 3, 1993. The second public mee ting was he ld in Kemville on April 7,1993. A t 
these mee tings background informa tion was presented and the purposes for the P lan 
were expla ined. Comments and questions from the public were rece ived. Written 
comments were solicited as we ll. The contact list was then upda ted and includes a ll 
those in a ttendance a t the two public mee tings, those who submitted written comments 
and those who responded to the initia l scoping document indica ting a desire to rema in 
on the ma iling list.

Based on public comments and lega l mandates of the managing agencies, a Dra ft 
Upper Kern Basin F ishery Management P lan was prepared and ma iled on July 22, 1993 
to over 200 individua ls and organiza tions for review and comment. Comments were 
grouped by ca tegory and individua lly addressed in Appendix B of the Dra ft P lan. This 
informa tion is not conta ined in this fina l plan. A mee ting was he ld on September 18, 
1993 in Kemville to discuss the Dra ft P lan and rece ive comments. Written comments 
were a lso solicited. An a ttempt was made to e ither incorpora te in the fina l P lan or 
otherwise respond to a ll comments tha t were rece ived. In addition, severa l presenta tions 
were given to resource user groups, including fishing clubs, commercia l packstock 
guides and others. It was fe lt tha t the e ffort to solicit input and the public response 
rece ived was comprehensive enough to adequa te ly guide the prepara tion of the P lan.

A public mee ting will be he ld annua lly in Kemville around the first of the year to review 
the previous year's activities in the implementa tion of the Upper Kern Basin F ishery 
Management P lan and to discuss proposed activities scheduled for the following fie ld 
season.

FIV E Y E AR IMPLEME NTATIO N S C H E DULE

The five year Implementa tion Schedule (Table 1) provides a tabular summary of actions 
expected to be taken, the year(s) in which particular activities are scheduled to occur 
and who will be responsible for the costs. A t the end of the five year period (1999), the
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P lan will be reviewed and revised as needed. A t tha t time , the public will aga in be 
involved. Eva lua tion of the e ffectiveness of this P lan will be discussed and changes in 
direction will be considered. Public input will be solicited should any significant change 
in the implementa tion of this P lan be needed during the five year period.

Additiona l funding will be required to implement this P lan. These funds are not currently 
ava ilable . The C a lifornia-Department of F ish and G ame ’wiU begin e fforts to fund a 
project position and opera ting budge t for implementing this P lan. Sequoia Na tiona l 
Forest and Sequoia Na tiona l Park will a lso seek funding to accomplish the goa ls and 
objectives of this plan. If sufficient funding is not secured or other circumstances 
prevent full implementa tion, the five year schedule will have to be modified.

/
E fforts will a lso be made to seek funding from sources outside the coopera ting 
governmenta l agencies. Sequoia Na tiona l Forest has a lready been successful in 
securing funding from the "Bring Back The Na frves" program of the F ish and W ildlife 
Founda tion for projects in the upper Kem basin. This money was used in 1993 to collect 
trout from 48 sample sites in the Kem R iver dra inage and to fund gene tic ana lysis of 
these samples. These funds were used in 1994 to begin work on the interpre tive center 
a t the Johnsonda le Bridge Parking Lot. In addition, the Forest has rece ived funding for 
habita t projects from the C a lifornia W ildlife Conserva tion Board. The coopera ting-. - 
agencies and interested priva te groups and individua ls should seek funding from a ll 
ava ilable sources. This funding, in addition to the agencies ’ budge ts, will be critica l to 
the success of the plan.
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Estima ted 5-Year Expenditure 
Year Temporary

Task ________ Scheduled_________ D F G US F S/NPS_____ He lp
:^g^JRH FpyjWIA^agC TMg> jlT j|^
Angler Surveys

Angler Survey Boxes annua lly 57,000 $5,000
Cree l C ensus.Speda l Management .Section 1997-**.«.'• * • 510,000 $5,000

F ish Population Monitoring
D irect Observa tion 1994,1997 $20,000 $20,000 $8,000

E iectmfishing 1995, 1996 $20,000 $20,000 $8,000
C atchable Trout Harvest

Tagging S tudy 1995, 1998 $10,000 $8,000
Aqe and Growth S tudy 1995 $7,500 $3,000
F ish Habita t Improvement * annua lly $125,000 $625,000 $125,000
Control of Trout Predators

Mapping Squawfish Concentra tions annua lly $37,500 $7,500
Squawfish D ie t S tudy annua lly $2,000 $2,000

Squawfish Derby 1995 $37,500 $7,500
Physica l Remova l 1995 $37,500

S tudy Re la tionship to other species 1995-1997 $25,000 $25,000
F a irview F ish Ladder

Temporary C losure 1995 $500 $500
F ish Movement S tudy 1995 $1,000 51,000 $4,000

Eva lua te Impacts of Beaver * 1995-1997 $45,000

D E V ELO P INT E RPR E TIV E PR O G RAM-
Johnsonda le Bridge 1994 $40,000 $40,000
Kem R iver P lanting Base 1996 $30,000 $4,000

•

MAINTAIN INT E RPR E TIV E PR O G RAM
Johnsonda le Bridge 1995, annua lly $3,000. $15,000
Kem R iver P lanting Base 1996, annua lly $1,000 $2,000

R E C R E ATIO NAL US E C O N FLIC TS
Recreationa l Survey 1995 $5,000 $5,000 $6,000
Educa tion annua lly $75,000 $50,000

WAT E R Q UALITY
Monitor for Coiiform Bacteria 1996-1998 $50,000 $50,000
Insta ll & Ma inta in P it Toile ts annua lly $120,000

•

LAND US E MANA G EME NT
Eva luating Proposed Projects as needed $7,000 $10,000
Control Public Access $80,000

R E ST O RATIO N O F K E RN RIV E R
RAINB O W TR O UT

Collection of G ene tic Samples as needed $45,000 $45,000 $20,000
Mapping Trout D istribution as needed $2,800 $2,800 $5,000
Collection & Rearing of Kem R iver Ra inbow

Trout Broodstock annua lly__________ $75,000 $10.000"
FIV E Y E AR T O TAL E XP E NDITUR E  ,, $674,300 $1,177,300 $207,000

Table 1 - F ive Year Implementa tion Schedule for the Upper Kern Basin F ishery
Management P lan



Description of  the Resource Area

C HAPT E R 2 -D E S C RIPTIO N O F TH E R E S O UR C E AR E A

G E N E RAL S E TTIN G

The headwa ters of the Kem R iver lie be tween the crest of the S iena Nevada on the east 
and the Grea t Western D ivide on the west. This area is within Sequoia Na tiona l Park and 
has many of the highest peaks in the-S iena*Nevada including the highest in the lower 48- 
sta tes, Mount Whitney (e leva tion 14,495 fee t). The Kem R iver dra ins eastern Tulare 
County and flows a lmost due south through the mounta ins of Sequoia Na tiona l Park and 
Sequoia Na tiona l Forest to Isabe lla Reservoir in Kem County. Through much of this
distance it passes be tween the glacia lly carved wa lls of the Kem C anyon.

• /
The environment within the upper Kem basin varies from bare , glacia lly carved granite 
cliffs, benches and canyons through montane conifer forests, steep chaparra l brush-lands 
and oak woodlands. The presence of wa ter a long stream courses produces a varie ty of 
stream-side riparian habita ts and meadows.

Most of the upper Kem basin consists of high mounta ins over 6000 fee t in e leva tion. The 
higher e leva tions rece ive large amounts of precipita tion, mostly fa lling as snow. This 
feeds many sma ll tributaries and results in the " large river" sta tus of the Kem, despite its 
be ing adjacent to the arid Mojave Desert. The entire area is a lso subject to summer 
thunderstorms. W inter temperatures drop to we ll be low freez ing throughout the area 
while summers vary from over 100 degrees F ahrenhe it to near freez ing, depending on 
time of day and e leva tion.

The upper Kern basin is heavily used for recrea tion. The area is less than a four hour 
drive for the e leven million people of the Bakersfie ld. Fresno and Los Ange les 
me tropolitan areas. Its proximity to millions of people makes it one of the C a lifornia's most 
heavily fished recrea tiona l areas. This popula tion is predicted to continue to increase in 
the future . Popula tion within the Kem R iver Va lley (Isabe lla Reservoir area) is a lso 

• growing. Current population estima tes are around 17,000 people . In the year 2010, the 
popula tion of the va lley is projected to be 36,000. Many of these individua ls are re tired 
and live there because of the recrea tiona l opportunities ava ilable .

LAND O WN E RSHIP
9

The ma jority of the upper Kern basin is under federa l ownership. The upper reaches, 
from the headwa ters to just downstream of the Kem Ranger S ta tion, is under the 
jurisdiction of Sequoia Na tiona l Park. The 20 mile section downstream of the Park 
boundary is within the Golden Trout W ilderness which is managed by Sequoia and Inyo 
Na tiona l Forests. From the W ilderness boundary downstream to the Tuiare County line 
(a distance of 32 miles) the dra inage is under the jurisdiction of Sequoia Na tiona l Forest. 
There are many sma ll priva te inholdings sca ttered throughout Sequoia Na tiona l Forest,
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Description of  the Resource Area

including Quaking Aspen, Johnsonda le , F a irview, R iverkem and A lta S ierra . The Kem 
R iver downstream of the Tulare County line is surrounded by priva te property.

G E O L O G Y

The geologic character of the upper Kem basin is the product of a history of geologic 
events, including mounta in buildingv intrusion, and glacia tion. The mounta ins are part of 
the up-lifted S ierra Nevada Ba tholith which is domina ted by granitic rock. Subsequent 
glacia tion, erosion and wea thering carved the canyons and dra inages. In certa in areas, 
older rock forma tions which over-la id the Ba tholith are still in evidence . More recent 
volcanic deposits are a lso present in areas in and around the Golden Trout W ilderness. A 
de ta iled description of the forma tion of the S ierra Nevada can be found in ’The G eology 
of the S ierra Nevada " (H ill, 1975). The Kem R iver C anyon runs genera lly to the west of 
and para lle l with the north-south trending Kem C anyon F ault.

�

The Southern C a lifornia Edison Company (1991) concluded the upper Kem R iver is 
"sediment supply limited" and capable of transporting a grea ter amount of sediment than 
is ava ilable in the dra inage . They found tha t sediments supplied to the R iver are only 
temporarily stored during low flow periods. Linder peak flow conditions, most sediments 
are moved downstream. As a result, the river substra te is domina ted by cobbles and 
boulders. The river banks consist of granite bedrock and boulders with extensive la tera l 
sand deposits which support sparse vege tation.

S O IL S

The granitic character of the basin de termines soil type and there fore strongly influences 
the na ture of sediments entering streams. The soils, wea thered from the granitic bedrock, 
are characteristica lly thin and course-gra ined with low wa ter holding capabilities, and they 
tend to be low in nutrients. The erosion potentia l of the ma jority of soils within the basin is 
modera te . Temporary increases in sediment transport occur from various sub �
wa tersheds within the basin due to na tura l causes (forest fires, bank erosion, landslides, 
e tc.) and management activities (logging, road building, recrea tion tra ils, ca ttle graz ing, 
e tc.). The ma jor component of sediment de livered to the Kem R iver is fine-gra ined 
decomposed granite .

CLIMAT E

The clima te of the southern S ierra Nevada a t lower e leva tions is domina ted by re la tive ly 
mild Pacific a ir brought inland by the preva iling westerly winds. The clima te is classified 
as Mediterranean Subtropica l. Summers are warm with a ir tempera tures ranging 
be tween 80° and 100° F ahrenhe it. W inters are compara tive ly mild with maximum 
tempera tures ranging be tween 30° and 70° F ahrenhe it a t lower e leva tions. Colder 
tempera tures are experienced a t higher e leva tions.
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The north-south a lignment of the S ierra Nevada , including the Western D ivide and 
Greenhorn ridges to the west of the upper Kem basin, crea tes a ra in shadow e ffect from 
the dominant northwest wea ther pa ttern, which results in a lower tota l ra infa ll than most 
other S ierra foothill areas (Southern C a lifornia Edison Company, 1991). Thunder shower 
activity is common during the summer a t higher e leva tions, but these are usua lly of short
dura tion and do not .contribute significantly to the runoff pa ttern.

* -

The ma jority of the precipita tion occurs during winter as snow a t the higher e leva tions 
(above 5,000 fee t). The average standing snowpack in April is be tween 50 to 75 inches 
a t the higher e leva tions and be tween 10 to 25 inches a t the lower e leva tions of the snow 
zone . A t the lower e leva tion, most of the moisture fa lls as ra in. Snow tha t fa lls a t this 
e leva tion usua lly me lts within severa l days.,

H Y D R O L O G Y

The upper Kem basin covers a large portion of the southern S ierra Nevada . The overa ll 
dra inage pa ttern is dendritic (tree branch-like) with re la tive ly steep stream gradients. The 
basin is considered typica l of mounta in wa tersheds with bedrock-controlled upper 
reaches.

�

� �

The upper Kem R iver is about 80 miles long and has severa l hundred miles of tributary 
streams and over one hundred sma ll high mounta in lakes (averaging about 5 acres) 
within its wa tershed. The upper reaches of tributary streams flow a t about 1 cubic foot 
per second during the la te summer base-flow period. Ma jor tributary wa tersheds may 
have base-flow leve ls up to 25 cubic fee t per second.

Tributary streams in steep gradient sections within the basin are usua lly carved from 
granite bed-rock with a lterna ting fa lls and plunge pools. In gentler gradient sections, they 
usua lly consist of sha llow riffles and pools with cobble and grave l substrates. In these 
areas, there will usua lly be stream-side riparian deve lopment and meadows.

The substra te of the upper Kem R iver is very resistant, be ing composed primarily of large 
boulders and cobbles we ll worn from hydraulic action with little sod bank deve lopment. 
Grave l components are extreme ly limited because of the flushing action of flood flows, but 
la tera l sand deposits are common.

The Kern R iver from its headwa ters to F a irview Dam is free-flowing (una ltered) and 
ranges in width from about 20 fee t a t Junction Meadow to about 100 fee t in the lower 
reaches. F lows of up to 600 cubic fee t per second are diverted for about 15 miles from 
F a irview Dam to the Edison Company Kem R iver Number 3 Powerhouse , about 1 mile 
upstream from Kemvilie , for hydro-e lectric genera tion purposes.

The hydrograph (seasona l stream-flow pa ttern) is somewha t a typica l for a S ierra Nevada 
river (F igure 5). W inter precipitation in the upper basin occurs as snow, the river does not 
usua lly experience a ma jor ra in-induced peak in runoff during November through
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December. Instead, the peak in runoff usua lly occurs in la te April or early May. Low 
stream-flows norma lly occur from September through January.

The upper Kem R iver monthly base-flow run-off leve ls measured a t Kemville during 
September through January, average be tween 200 and 400 cubic fee t per second. 
During the snow-me lt season (April through June), maximum discharge from 1979 
through 1990 ranged from 890 cfs (1990) to 8,970 (1983)* cubic fee t per second. The 
extremes in run-off flows for the upper Kem basin range from about 78 to 60,000 cubic 
fee t per second. F igure 5 summarizes the mean discharge for the Kem R iver near 
Kemville .
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F igure 5 - Mean monthly flows for the Kem R iver, near Kemville , over a ten year period
(1980 to 1990).
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WAT E R Q UALITY

Wa ter qua lity-in the upper Kem basin isgenera lly-good, there be ing little deve lopment to 
contribute pollutants. Wa ter flowing in upper basin streams is usua lly cold and clear, 
except during ra in and snow-me lt runoff conditions, when there can be considerable 
increases in turbidity. Soil disturbance within the dra inage represents a source of stream 
turbidity and sedimentation. Concentra ted recrea tiona l use a long the roadside section of 
the upper Kern R iver crea tes a concern for wa ter qua lity a t low flows.
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Wa ter qua lity in the upper Kem R iver wa tershed is genera lly good. Wa ter qua lity 
standards for the Kem R iver wa tershed are se t by the S tate Wa ter Resources Control 
Board. Wa ter temperature should be no more than 5° F above na tura l tempera ture of 
wa ter. The leve l of dissolved oxygen in the wa ter (cold wa ter designa tion) should be 8 
milligrams per liter or higher (S ta te Wa ter Resources Control Board, 1975). Upper Kem 
basin wa ters in genera l are typica lly low in turbidity and dissolved solids, and slightly 
a lka line . S ta te standards for wa ter qua lity parame tersrare' rare ly exceeded during the 
spring runoff period. During the summer months, for the Kem R iver upstream of Isabe lla 
Reservoir, wa ter tempera ture standards may be exceeded. A comple te discussion of 
wa ter qua lity can be found in the Kem R iver Number 3 Re iicensing Applica tion (Southern 
C a lifornia Edison Company, 1991).

- /
In Sa lmon Creek, tota l suspended solids concentra tions and feca l coliform bacteria 
counts have exceeded sta te standards. D issolved oxygen concentra tions in Corra l Creek 
have occasiona lly been lower than sta te standards. The occasiona l low D O leve ls and 
high feca l coliform leve ls are thought to result from high stream temperatures, land use 
practices (primarily graz ing) on adjacent lands, and human waste from recrea tiona l 
activities.

No subslantia l consumptive wa ter use occurs upstream of the Kem R iver Number 3 
Hydroe lectric Project; however, the river is intense ly managed for flood control, irriga tion, 
and recrea tion be tween the powerhouse and Isabe lla Reservoir.

STR E AM C HARA C T E RISTIC S

The upper Kern R iver runs through a long, fa irly stra ight glacia lly carved canyon. W ithin 
the canyon, the river flows through nearly leve l va lleys a lternating with steep rocky 
canyons. A typica l section of the river would consist of a lterna ting stre tches of high 
gradient riffles, cascades, runs, pools and pocke t wa ter. The substra te is domina ted by 
bedrock and large boulders with course sand a long the river margins. There are no ma jor 
barriers to upstream fish movement except F a irview Dam.

Headwater streams and tributaries throughout the upper Kem basin are typica lly steep, 
bedrock controlled streams interspersed with mounta in meadows. The substra tes of 
tributary streams are usua lly bedrock or cobble . Grave l and course sand substra tes are 
common in lower gradient stream sections. Pools may accumula te fine sand and silt a t 
low flows, but these are usua lly flushed out a t higher flows. Lower reaches of tributary 
streams genera lly have a steep drop-off into the Kem R iver canyon.

LAND MANA G EME NT PRA C TIC E S

The northern most segment of the upper Kern basin (27 miles of the Kem R iver) is under 
the jurisdiction of Sequoia Na tiona l Park and is managed as wilderness. For the next 20 
miles downstream from the Park Boundary the dra inage is within the Golden Trout 
W ilderness and is managed by Sequoia and Inyo Na tiona l Forests. The ba lance of the
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upper Kem basin to the south is managed for multiple uses by the Sequoia Na tiona l 
Forest with some priva te lands toward the lower end which are mostly deve loped for 
residentia l and commercia l purposes.

Sequoia Na tiona l Park wilderness management policies are consistent with protection and 
restora tion of na tive species and certa in recrea tiona l uses. Sequoia Na tiona l Forest land 
management activities are under the direction of a Land Management P lan approved in 
F ebruary 1988. Under the Sequoia Na tiona l Forest F ina l Land and Resource 
Management P lan, as amended by the Media ted Se ttlement Agreement (1992), most of 
the upper Kem basin is managed for wildlife and dispersed recrea tion. T imber harvest 
(outside of wilderness boundaries) and domestic ca ttle graz ing are a ma jor emphasis of 
the Forest Management P lan. Protection and restora tion of na tive species, habita t 
restora tion, wild trout management and recrea tiona l uses are compa tible with W ilderness 
Area management, the Land Management plan and the Media ted Se ttlement Agreement.

m

WILD AND S C E NIC RIV E R D E SIG NATIO N
�

The Sequoia and Inyo Na tiona l Forests have re leased a F ina l Environmenta l Impact 
S ta tement and F ina l Implementation P lan North and South Forks of The Kem W ild and 
Scenic R iver (Sequoia and Inyo Na tiona l Forests, 1994). The W ild and Scenic 
designa tion extends upstream to the headwa ters of the Kem R iver in Sequoia Na tiona l 
Park. The Kem R iver from the Tulare County line to a point about 1 mile (5,000 fee t) 
upstream of the Johnsonda le Bridge is designa ted as "Recrea tion" . From this point 
upstream to the Sequoia Na tiona l Park boundary the river is designa ted as 'W ild" . This 
plan is compa tible with the W ild and Scenic R iver designa tion.

R E C R E ATIO NAL US E
m

Paved road access to the upper Kem basin includes S ta te H ighway 155 from Isabe lla 
Reservoir to A lta S ierra and G lenville , Mounta in Road 99 a long the upper Kem R iver from 
Kernville to the Johnsonda le Bridge and west to C a lifornia Hot Springs, S ta te H ighway 
190 and Western D ivide H ighway from Springville to Quaking Aspen and Johnsonda le 
and Forest Road 22S05 from Johnsonda le Bridge east to B lack Rock and Kennedy 
Meadows. In addition, many other paved and non-paved roads lead to, or follow tributary 
streams as far north as North Fork C licks Creek on the west and Osa Creek on the east. 
Tra ils lead to a lmost a ll other points a long the river, on tributary streams and to high 
e leva tion lakes. Tra il-heads are loca ted a t many points within and adjacent to the upper 
Kern basin including Kernville , F a irview, Johnsonda le Bridge , Lloyd Meadows, F ish 
Creek, C licks Creek, North Fork C licks Creek, Shake C amp, Minera l K ing, G iant Forest, 
Whitney Porta l, Horseshoe Meadows and B lack Rock. There are a lso many other 
incidenta l tra il access points a long the roads throughout the area .
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Accommoda tions

There are numerous Forest Service campgrounds and parking areas around Isabe lla 
Reservoir and a long the Kem R iver from Kemville to Johnsonda le Bridge . O ther 
deve loped campgrounds in the dra inage include Horse Meadow on Sa lmon Creek, Holey 
Meadow on Double Bunk Creek, Redwood Meadow and Long Meadow on Long Meadow 
Creek, Peppermint and Lower Peppermint on Peppermint'Creek and Quaking Aspen in 
the Tule R iver dra inage . There are many other primitive campsites throughout the basin. 
Priva te camping and commercia l lodging is ava ilable in the Kem R iver Va lley around 
Isabe lla Reservoir, a long the Kem R iver south of F a irview Dam, west on H ighway 190 
and a long H ighway 395 to the east. The old logging mill a t Johnsonda le has been 
converted to a priva te resort. /

Whitewa ter sports
�

Whitewater ra fting is a very popular recrea tiona l activity on the Kem R iver. Most activity 
is concentra ted be tween Kemville and the Forks of the Kem. The ra fting season is 
de termined by the spring run-off. The Forks Run is usua lly ra ftable for 8-10 weeks, from 
May through June . The Kem R iver, downstream from the Johnsonda le Bridge , is usua lly 
ra ftable for 12-14 weeks, from May through July. As a result of the limited boa ting - 
season, potentia l impacts to people fishing do not exist for most of the year. The ra fting 
season occurs during high wa ter flows in the early spring, whereas fishing is best during 
lower flows. Public comments re flected some leve l of conflict be tween Whitewa ter 
sportspersons and anglers. A study is needed to eva luate the leve l of conflict and seek 
ways to minimize these conflicts.

H iking and C amping

V irtua lly a ll the upper Kem basin is in federa l ownership and there fore open to the public. 
Golden Trout W ilderness and Sequoia Na tiona l Park wilderness areas require a permit for 
access. Most of the upper Kem basin is accessible via an extensive tra il system. There 
is no significant reported conflict documented be tween hikers or campers and anglers due 
to the separa tion of these activities. Impacts from tra ils and campsites in close proximity 
to streams and lakes are of concern from the standpoint of erosion and sedimentation, 
trampling of riparian vege ta tion and degrada tion of wa ter qua lity. Re-routing tra ils away 
from streams and lakes will minimize impacts. Regula tions require loca tion of campsites 
a t least one hundred fee t (twenty-five under some circumstances) from lakes, streams 
and meadows.

Packstock

Commercia l and priva te packstock use is managed through various management plans 
which cover the Golden Trout W ilderness and Sequoia Na tiona l Park. Specific guide lines 
designed to limit the impact of packstock use on riparian resources are incorporated into 
use permits. The ma intenance of the tra il system to reduce the concentra tion of wa ter
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and the resulting erosion and stream sedimenta tion is important to the hea lth of the 
wa tershed. Packstock use of the tra il system represents a possible source of stream 
sedimenta tion. Instances of damage from packstock use should be corrected. 
Occasiona lly conflicts be tween equestrians and anglers occur because they use the same
tra ils and stream-sides.

�

O ff-H ighway Vehicle Use
*

The Sequoia Na tiona l Park and the Golden Trout W ilderness portions of the upper Kem 
basin are dosed to off-highway vehicle use . In the ba lance of the basin, many road and 
tra il systems are designa ted for motorcycle and four-whee l drive vehicle use . Vehicle use 
of these roads and tra ils represents a possible source of stream sedimenta tion.
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C HAPT E R 3 - FISH E RY R E S O UR C E S

BA C K G R O UND IN F O RMATIO N

During the ice ages, wa ters a t higher e leva tions of the S ierra Nevada were deple ted of 
fish life by the ice covering and glacia l scouring of its wa terways. F ish were able to 
ascend and colonize streams and lakes in the periods be tween glacia l advances. In the 
most recent glacia l periods, portions of the upper Kem basin were spared the e ffects of 
glaciers. For the last ten to twenty thousand years, these streams have been inhabited by 
an assemblage of fish species which invaded the area from lower e leva tions and the 
ocean. The na tive Kem trout species are descendants of ra inbow trout progenitors, and 
have been isola ted for thousands of years due to na tura l barriers and uninhabitable 
conditions (warm wa ter and limited oxygen) downstream, which have cut off the ir 
connection with other trout popula tions. Through many genera tions of isola tion, the 
na tive Kem trout popula tions have deve loped into the unique golden trout complex 
presently found there .

The upper Kem basin was initia lly inhabited by na tive Americans who undoubtedly utilized 
na tive fish for food. They spent most of the ir time a t lower e leva tions (southern portion 
commonly re ferred to as the Kem R iver Va lley) of the upper Kem basin. In the summers, 
they would move into the higher e leva tions to take advantage of the cooler clima te and to 
hunt for food.

Beginning in the 1850's, European people came to the area for ca ttle and sheep ranching, 
fanning and mining. These people a lso fished for food and sport, primarily seeking trout. 
Most of the ir activities were in the Kem R iver Va lley area . Many of these people a lso 
spent time a t higher e leva tions during the summer tending livestock, hunting and fishing. 
E arly in this period people began transplanting na tive trout into nearby barren wa ters, thus 
expanding the range of trout.

In the 1900's, there has been a tremendous increase in human population in the area . 
Deve lopment of roads made access easy and resulted in increased public use of the 
area . The increase in sport fishing has reduced trout popula tions in many places. The 
e ffects of other uses, such as graz ing, logging, farming, transporta tion, dams, wa ter 
diversions and recrea tion has further reduced the na tive trout popula tions and the ir habita t 
conditions. E fforts to extend the range of na tive Kem trout species, especia lly the 
Volcano Creek golden trout, were increased beginning early in this period. As recrea tiona l 
use increased, there were more e fforts to " improve fishing" by introducing nonnative fish 
species. This has usua lly led to threa ts to the existence of na tive trout.

NATIV E FISH E S

H istorica lly the Kem R iver was renowned for its popula tions of large Kem R iver ra inbow 
trout and beautiful golden trout (Evermann, 1906). Trout are limited to colder, we ll
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oxygena ted wa ters and thus are found primarily in streams a t higher e levations and in 
larger rivers. They are opportunistic feeders, primarily insectivorous, but those of larger 
sizes can be preda tory on sma ller fish (C a lhoun, 1966). Trout in the Kern R iver grow to 
about four or five inches long in the ir first year. Thereafter they grow about one or two 
inches per year until they are about fifteen inches long when the growth ra te declines 
further. Growth ra tes of na tive trout in sma ller tributaries are significantly less. O ften trout 
in these habita ts do not exceed six inches-in length. The*na tive Kem trout are very 
vulnerable to over-harvest and many popula tions have been deple ted or destroyed by 
heavy angling pressure , especia lly near roads and easy tra il access areas.

O ther na tive fish species present in the upper Kem basin include Sacramento sucker, 
Sacramento squawfish, and hardhead (and possibly others). E ach of these species (with 
the possible exception of hardhead) are doing quite we ll and some have actua lly 
bene fited from changes tha t have occurred to the aquatic habita t.

�

Golden Trout Complex

The golden trout was named the officia l S ta te F ish by the C a lifornia Legislature in 1939. 
The three sub-species of na tive trout endemic to the upper Kem dra inage are: 1) the Little 
Kern golden trout of the Little Kem R iver dra inage; 2) the Volcano Creek golden trout of 
Golden Trout Creek and the South Fork Kem R iver, and 3) Kem R iver ra inbow trout of the 
ma in-stem of the Kem R iver. A ll of these sub-species are gene tica lly very close ly re la ted 
and each can be considered golden trout. The continued existence of each of these sub �
species in the ir na tive range has been threa tened in one way or another.

The na tive fishes of the upper Kem basin were first described around the turn of the 
century (Jordan 1894, Evermann, 1906). The taxonomic sta tus of the na tive trout was the 
subject of modem gene tic ana lysis beginning about 1970, as concern for the ir surviva l 
increased. The de finitive taxonomic work was done by gene ticists a t the University of 
C a lifornia a t Davis beginning in 1973. Through starch ge l e lectrophoresis of prote ins from 
various tissues, they have been able to identify distinctive characteristics in each of the 
presently recognized sub-species of na tive trout and to recognize the presence of 
nonna tive gene tic characters (denoting hybridiza tion).

The Little Kem sub-species of golden trout once inhabited most of the Little Kem 
R iver dra inage . It was a lmost e limina ted by hybridization with, and compe tition 
from; nonna tive trout introduced'in the* 1930's and 1940‘s. It is federa lly listed as a 
threa tened species and rts recovery is be ing carried out through the 
implementa tion of the Revised F ishery Management P lan For The Little Kem 
Golden Trout (Christenson, 1984). A part of this program involves the 
deve lopment of broodstocks and artificia l propaga tion of Little Kem golden trout a t 
the Department of F ish and G ame's Kem R iver P lanting Base near Kemville .
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The Volcano Creek golden trout is na tive to Golden Trout Creek and South Fork 
Kem R iver dra inages and is the most colorful of the na tive trout. It has been 
threa tened in portions of its range by the introduction of preda tory nonna tive brown 
trout and habita t de teriora tion. Restora tion and protection of this sub-species of 
golden trout is covered by a separa te-management plan (Schneegas, Hunter and 
P ister, 1965)

Kem R iver ra inbow trout

The Kem R iver ra inbow trout is gene tica lly a part of the golden trout complex and 
is endemic to the Kem R iver from the Kem C anyon north of Bakersfie ld upstream 
to the headwa ters in Sequoia Na tiona l Park. It a lso occupied, a t least seasona lly, 
the lower, reaches of tributary streams be low any impassable barriers. Except for 
those found in sma ll, high e leva tion streams, they are the least colorful of the 
na tive Kem trout. These fish ga ined world-wide recognition because of the 
numerous, large-sized specimens caught (up to 24 inches in length, R . B . Price , 
persona l communica tion, 1994). Kem R iver ra inbow trout were known to inhabit 
the Kem R iver to we ll be low the present site of Isabe lla Dam around the turmof the 
century (Ardis Wa lker, persona l communica tion, 1990) and the South Fork Kem 
R iver upstream to Onyx (Bob Powers, persona l communica tion, 1994). These 
trophy sized trout have been much sought a fter by anglers for many decades.

Kem R iver ra inbow trout have probably been extirpa ted from the Kem R iver 
downstream from Johnsonda le Bridge by the introduction of nonna tive ra inbow 
trout. Recent Department of F ish and G ame studies (Appendix A) have shown tha t 
over-harvest has reduced the average size of Kem R iver ra inbow trout 
substantia lly. Rare ly are any over ten inches in length found in wha t rema ins of 
the ir popula tions. The implementa tion of "ca tch-and-re lease " regula tions in the 
four-mile Specia l Management Section upstream of Johnsonda le Bridge , beginning 
in 1990, has resulted in an increase in the average size of trout in tha t popula tion.

The Kern R iver ra inbow trout is classified by the U . S . F ish and W ildlife Service as 
a C a tegory Two (candida te) species for federa l listing under the Endangered 
Species Act. The de finition of C a tegory Two is a species which may need 
protection but there is not enough informa tion a t this time to warrant listing under 
the Endangered Species Act. One of the primary goa ls of this plan is to ensure 
tha t the subspecies is restored to-historica l popula tion leve ls. The conversion to 
stocking na tive trout and research on the true distribution and sta tus of the 
subspecies should provide the tools for accomplishing this goa l.

The true distribution of the Kem R iver ra inbow trout is not known. G ene tic samples 
were collected from about fifty sites throughout the Kern R iver dra inage in 1993. 
These samples will provide the first large sca le look a t the gene tics of the na tive
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trout of the Upper Kem basin. Previous gene tic work concentra ted on the Little 
Kem golden trout in the Little Kem R iver dra inage . The gene tic work done to da te 
has re lied on starch-ge l e lectrophoresis as a technique to de termine the ancestry 
of fish within the basin. New techniques in molecular DNA ana lysis may offer a 
more re fined ana lysis technique . The best me thod to de termine wha t a pure Kem 
R iver ra inbow trout is and where they are distributed will be used. A 
comprehensive restora tion plan-will be deve loped when adequa te gene tic 
informa tion is ava ilable .

Sacramento Sucker

The Sacramento sucker (C a tostomus occidenta lis) is a member of the sucker family 
(C a tostomidae). They are bottom feeders, consuming a lgae , other plant ma teria l, 
invertebra tes and de tritus. Some times suckers are taken incidenta lly by anglers.
Juvenile suckers provide forage for preda tory species (C a lhoun, 1966). They have a wide 
range of tolerance for temperature and dissolved oxygen, and are thus found in a wide 
varie ty of habita t types. They successfully co-exist with trout and other fish species in the 
upper Kem basin.

The Sacramento sucker is found throughout the Sacramento and San Joaquin R iver 
dra inages, with popula tions extending upstream in a lmost a ll ma jor tributaries as far as 
conditions will a llow. Suckers are na tive to the upper Kem R iver and popula tions are 
be lieved to extend upstream to Junction Meadow in Sequoia Na tiona l Park, the Little Kem 
R iver downstream from R ifle Creek, the South Fork Kem R iver downstream from Tunne l 
Meadow and the lower reaches of many tributaries to these streams. According to Moyle 
(1976) the sucker is a re la tive ly recent invader from the lower Kem R iver. Sacramento 
suckers appear to be very numerous in a lmost a ll streams where they occur. Recent 
studies show tha t they are the dominant species in the upper Kem R iver (Appendix A).

Hardhead

The hardhead (Mylopharodon conocepha lus) is a member of the minnow family 
(Cyprinidae), which can grow up to two fee t in length. They are typica lly found in the 
more undisturbed sections of large streams a t middle e leva tions. They are most 
abundant in warm, clear streams and rivers with large , deep ppols with sandy bottoms 
(Moyle , 1976). They are classified as bottom browsers, feeding on sma ll invertebra tes 
and aqua tic plants in quie t wa ters. Juvenile hardhead are primarily insectivorous and 
provide some forage for predatory species (C a lhoun, 1966).

Hardheads are na tive to the Sacramento and San Joaquin R iver systems. They are 
na tive to the upper Kem R iver from South Creek downstream and the lower reaches of 
some of the tributaries to this section. They successfully co-exist with trout and other fish 
species in the upper Kem R iver.
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Hardheads were found during 1989 and 1990 surveys of the Kem R iver from Southern 
C a lifornia Edison Company Powerhouse Number 3 upstream to Goldledge C ampground 
(Southern C a lifornia Edison Company, 1991). Over its entire range the hardhead appears 
to have declined to a significant extent (Brown and Moyle , 1987). The Department of F ish 
and G ame considers the hardhead a "Species of Specia l Concern. " Moyle , e t a l. (1989) 
places the hardhead.in C lass 3, which means 'These are uncommon taxa occupying 
much of the ir na tura l range , formerly more abundant, buhstill with pocke ts of abundance 
within the ir range . " Little is known about the distribution and habits of the hardhead in the 
upper Kem basin. One of the goa ls of this management plan is to de termine the 
abundance , distribution, and popula tion structure of hardheads in the upper Kem basin.

Sacramento Squawfish /

The Sacramento squawfish (P tychoche ilus grandis) is another member of the minnow 
family. They pre fer warmer wa ters and pools, grow to large sizes (up to 45 inches long 
and 32 pounds), are voracious preda tors and occasiona lly sought a fter by anglers. 
Juvenile squawfish feed on insects and a lso provide forage for preda tors (C a lhoun, 1966). 
Squawfish are na tive to the Sacramento and San Joaquin R iver systems. They are na tive 
to the upper Kem R iver from Forks-of-the-Kem downstream.

»

The Southern C a lifornia Edison Company study (1991) found squawfish to be abundant in 
the upper Kem R iver be tween Isabe lla Reservoir and F a irview Dam. Squawfish of a ll 
sizes (up to 11 pounds) can be observed frequently in most sections of the upper Kem 
R iver downstream from Forks-of-the-Kem. Little informa tion is ava ilable on food habits or 
movement of squawfish in the Kern R iver. The action plan ca lls for squawfish food habit 
studies to de termine the ir die t. O f particular interest is the role of both wild trout and 
ha tchery trout as forage in the ir die t. One of the goa ls of this management plan is the 
control of the squawfish popula tion in sections of the river where preda tion can be shown 
to be de trimenta l to the trout fishery.

N O NNATIV E FISH E S

Nonna tive fish have been introduced into C a lifornia wa ters since be fore the turn of the 
century. Most of the early introductions were done for the purpose of providing a food 
supply. La ter introductions were for providing or improving sport fishing opportunities. 
O ften these introductions produced undesirable results, especia lly for the na tive fish 
species. A prime example is the carp (Cyprinus carpio), introduced to provide a food 
source , which has had widespread de trimenta l e ffects on many fish popula tions.

In the early 1900's, as access was improved in the upper Kem basin and sport fishing 
became more popular, there was a grea t e ffort to transplant fish into wa ters which were 
na tura lly barren offish or which had become "fished out" . Nonnative ra inbow trout, brown 
trout and brook trout were planted extensive ly in the Little Kem R iver dra inage . A fish 
ha tchery was established near Kemville in 1927 and nonna tive ra inbow trout were reared 
to plant in nearby wa ters to supplement na tura l popula tions. This has deve loped into the
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present day "ca tchable trout" program to provide a strictly artificia l recrea tiona l fishery for
ca tchable-sized trout to sa tisfy increasing numbers of anglers.

• •

More recently, with the construction of Isabe lla Dam and the impoundment of Isabe lla 
Reservoir, a wide varie ty of cold-wa ter, warm-wa ter, and forage fish species have been 
introduced to provide a sport fishery in this artificia l lake habita t. These are the subject of 
a separa te fishery management plan for Isabe lla-Reservoir; Only a few of these species 
influence the upper Kem R iver fisheries.

Ra inbow Trout

The primary nonna tive trout introduced into Jhe upper Kem basin is the ra inbow trout 
(Oncorhynchus mykiss ga irdnerii). This species has characteristics, habits and habita t 
requirements similar to those of the na tive Kem trout, to which they are close ly re la ted. 
These fish are na tive to streams of western North America which have access to the 
Pacific Ocean.

The exact da te of the initia l introduction is unknown, but nonna tive ra inbow trout have 
been stocked in the upper Kem basin since be fore the turn of the century. Introductions of 
nonna tive ra inbow trout during the 1930's and 1940's are the principa l cause of the 
threa tened sta tus of the Little Kem golden trout because of hybridiza tion. Introduced 
ra inbow trout and hybrids have been e limina ted from a lmost a ll of the tributaries of the 
Little Kem R iver through the implementa tion of the Revised F ishery Management P lan for 
the Little Kem golden trout.

The introduction of nonna tive ra inbow trout is probably responsible for the extirpa tion of 
Kern R iver ra inbow trout in the Kem R iver from Durrwood Creek downstream. The 
impact of hybridiza tion on the gene tic integrity of the rema ining popula tions of Kem R iver 
ra inbow trout is currently be ing eva lua ted through gene tic ana lysis of trout samples taken 
throughout the upper Kem basin. Introduced ra inbow trout have established popula tions 
or hybridized with na tive popula tions in some tributary streams. G ene tic eva lua tions to 
da te show tha t wild trout from the Kem R iver upstream of Durrwood Creek have similar 
gene tic characteristics. These appear to be the best representa tives of Kem R iver 
ra inbow trout for the ma instem Kem R iver. G enetic testing has shown tha t trout from 
Johnsonda le Bridge downstream are hybridized with nonna tive ra inbow trout. W ild trout 
in N inemile Creek, Freeman Creek, Durrwood Creek and Bone Creek are a lso nonna tive .

In the Kem R iver be tween Isabe lla Reservoir and Johnsonda le Bridge , about 47,000 
pounds of ca tchable-sized (averaging about 8 ounces each) nonna tive ra inbow trout are 
stocked each year from the Kem R iver P lanting Base . These fish are planted each week 
during the summer (if access and stream conditions are suitable) and on a lterna te weeks 
during the winter. An additiona l 3,500 pounds are stockedTn roadside sections of western 
tributary streams be tween F a irview Dam and Forks-of-the-Kem. Over the years, stocking 
of nonna tive ra inbow trout has resulted in the loss of gene tic integrity of some na tive Kem 
R iver ra inbow trout popula tions in the upper Kem basin. A goa l of this plan is to e liminate

IIJ-6



F ishery Resources

the stocking of nonna tive trout in the upper Kem basin. Only artificia lly produced na tive 
Kem R iver ra inbow trout would be stocked.

%

Brown Trout

Brown trout (Sa lma trutta) had been stocked in the upper Kem basin during the mid- 
1900's. They are na tive to Europe and the British Islesand had been successfully 
transplanted to eastern North America . From there they have been introduced into wa ters 
of the western sta tes. Brown trout can tolerate warmer wa ter tempera tures than brook 
trout and are able to occupy a wide range of habita ts. They often reach a larger size and 
are much more carnivorous than brook trout. They are responsible for the threa ts to the 
Volcano Creek golden trout in the South Fork Kem R iver because of the ir preda tory 
habits. Because they are not close ly re la ted to the na tive Kem trout and spawn in the fa ll,
they do not pose a threat of hybridiza tion.

�

Brown trout were stocked in the Kem R iver and presently are found from Funston 
Meadow in Sequoia Na tiona l Park downstream to Isabe lla Reservoir. They ma inta in a 
se lf-susta ining popula tion, but do not domina te the fishery. Severa l upper Kem basin 
tributaries have na tura l popula tions of brown trout. There are reports of brown trout 
having been planted in the Little Kem R iver dra inage , but to da te none have been found 
there .

Brown trout were planted in the South Fork Kem R iver in the 1930's. Subsequent to the 
Habitat Management P lan for Na tive Golden Trout Wa ters (Schneegas, Hunter and 
P ister, 1965) they had spread virtua lly the entire length of the South Fork, a lmost 
destroying the na tive Volcano Creek golden trout popula tions. They had been e limina ted 
from the upper South Fork through barrier construction (Ramshaw, Temple ton and 
Monache Meadows) and subsequent chemica l trea tments, as an extension of the Habita t 
Management P lan for Na tive Golden Trout Wa ters. They still persist from Monache 
Meadows downstream and in some tributaries. Brown trout were found to be re �
established upstream of the Schae ffer Barrier near upper Monache Meadows in 1993. 
Brown trout were not found upstream of Temple ton Barrier and a prophylactic chemica l 
trea tment occurred in 1994 to reduce the brown trout popula tion until repa irs can be made 
to Temple ton Barrier (1995) and Schae ffer Barrier (1996). Once repa irs have been 
comple ted the wa ter be tween the two barriers will be re trea ted and stocked with Volcano 
Creek golden trout.

Brook Trout

Brook trout (Sa lve linus fontina lis) were stocked into some headwa ter streams and lakes in 
the upper Kern dra inage during the early 1900's. They are na tive to lakes and streams of 
northeastern North America . They have habits similar to na tive Kem trout, but pre fer 
colder wa ter temperatures and are found mostly a t higher e leva tions. The ir spawning 
requirements are less specific than na tive trout so they have a competitive advantage . 
Because they are not close ly re la ted to na tive trout and they spawn in the fa ll, they do not
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pose a threa t of hybridiza tion. They do compe te with the na tive trout for food and space 
and usua lly become the dominant species in lakes due to the ir ability to successfully 
reproduce in lakes lacking inle t and outle t streams. They became established in some 
lakes and streams a t the headwaters of the upper Kem basin. Brook trout often 
overpopula te lakes, resulting in stunted popula tions. Those in the Little Kem R iver 
dra inage have been e limina ted through implementa tion of the Revised F isheries 
Management-P lan for the Little KemGolden T irout.

Introductions Into Isabe lla Reservoir

S ince its impoundment in the early 1950's, Isabe lla Reservoir has been stocked with a 
varie ty of fish species, mostly warmwa ter game species which have little a ffinity for 
stream habita t. The ir management is the subject of a separa te management plan for the 
reservoir (C a lifornia Department of F ish and G ame , 1978). Those species from the 
reservoir which a ffect the upper Kem R iver will be brie fly mentioned here .

E ach winter, under a “put-and-grow" trophy trout program, the reservoir rece ives 27,000 
pounds of ca tchable-size nonna tive ra inbow trout. The purpose is for them to feed on the 
threadfin shad popula tion and provide large trout (one to ten pounds each) for angling the 
following years. Most of these trout are caught within a few weeks of planting and have 
little chance to grow. A sma ll percentage survive to reach a larger size . A few of these 
migra te into the upper Kem R iver, some of them to spawn. The ir influence is probably 
limited to the first severa l miles of the river above the reservoir.

In the past, Chinook sa lmon (Oncorhynchus tschawytscha) and coho sa lmon (O . kisutch) 
have a lso been stocked in the reservoir in the hope tha t they would contribute to the sport 
fishery. Some of these a lso would have survived long enough to migra te into the upper 
Kem R iver to spawn. These species invariably die a fter reaching ma turity and have had 
little or no success reproducing, so the ir influence was short lived.

O f the rema ining reservoir fish species, only sma llmouth bass (Microptems dolomieui) 
can adapt to the river habitat and few of them have ever been noted in the Kem R iver 
upstream of Isabe lla Reservoir. It is not expected tha t they would migra te many miles up
the upper Kern R iver. They could be preda tory on the na tive species.

�

Occasiona lly carp and other species may enter the lowermost mile or so of the upper 
Kern R iver. The ir influence is insignificant.
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C HAPT E R 4 - FISH E RIE S MANA G EME NT

BA C K G R O UND IN F O RMATIO N

This section of the management plan will de ta il both short-term and long-range fishery 
management goa ls for the upper Kem basin. Short-term goa ls are current management 
practices or proposed management practices tha t will be implemented within the next 
five years. Long-range goa ls are included to provide management direction toward a 
desired future condition. Long-range goa ls may not appear obta inable given current 
circumstances. As implementa tion of this plan continues, the like lihood of achieving 
these long-range goa ls should improve . For each river segment, the management goa ls 
are divided into short-term and long-range (joa ls. D ifferences be tween short-term and 
long-range goa ls will be clarified over time and will be re fined with each revision of this
fishery management plan.

�

This management plan emphasizes the restora tion, protection and management of Kem 
R iver ra inbow trout. However, it is a lso necessary to address the management of other 
na tive fishes. Management of other na tive , non-sa lmonid fish species is de ta iled in 
Appendix B .

« * � ' � •

H istorica lly, unlimited harvest of na tive trout (Kem R iver ra inbow trout, Volcano Creek 
golden trout and Little Kem golden trout) was a llowed. There were abundant 
popula tions of these trout and re la tive ly few anglers. Exce llent angling experiences 
were provided by the numerous large sized ra inbows in the Kem R iver and the abundant 
and beautifully colored goldens found a t the higher e leva tions.

As angling pressures increased due to the popularity of the area and its proximity to the 
many people in southern C a lifornia , reduced da ily bag limits were imposed to control 
over-harvest. La ter, non na tive fingerling ra inbow trout were stocked to supplement 
dwindling wild trout popula tions. This deve loped into the present "ca tchable trout" 
program tha t currently provides an artificia l fishery to sa tisfy large numbers of anglers 
where wild trout popula tions have been reduced or e liminated. The Department of F ish 
and G ame's Kem R iver facility now opera tes as a planting base . C a tchable trout 
stocked in the upper Kem basin are reared a t ha tcheries outside the basin and are 
brought into Kem R iver P lanting Base for distribution.

A description of the present fisheries management programs and long-range 
management objectives in the upper Kem basin is presented be low. Proposed 
management measures are designed to ensure the surviva l of na tive fish communities. 
F isheries management for the Volcano Creek golden trout (Golden Trout Creek and the 
South Fork Kem R iver dra inages), Little Kem golden trout (Little Kern R iver dra inage), 
and Isabe lla Reservoir are covered under separate fishery management plans.
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�  *

Due to the varie ty of fishery resources present and differences in management 
directions, the upper Kem basin has been divided into four segments for fishery 
management purposes (F igure 1). Segment 1 (F igure 2) includes the Kem R iver and its 
tributaries be tween Isabe lla Reservoir and Johnsonda ie Bridge (excluding Isabe lla 
Reservoir and the South Fork Kem R iver). Segment 2 is the four mile long Specia l 
Management Section immedia te ly upstream of Johnsonda ie Bridge and Dry Meadow 
Creek, the only tributary stream in this segment (F igure 3): Segment 3 includes the 
Kem R iver and its tributaries from the upstream boundary of the Specia l Management 
Section to the southern boundary of Sequoia Na tiona l Park (excluding the Little Kem 
R iver, F igure 3). Segment 4 includes the Kem R iver wa tershed within Sequoia Na tiona l 
Park (excluding Golden Trout Creek, F igure 4). For each Segment, background 
informa tion, goa ls, objectives, action plans and monitoring requirements are presented.

MANA G EME NT BY RIV E R S E GME NT
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Segment 1: Isabe lla Reservoir to Johnsonda ie Bridge

The upper Kem basin in the Isabe lla Reservoir to Johnsonda ie Bridge segment has had 
the grea test amount of a ltera tions to the aqua tic habita t and fish popula tions of any of 
the segments. C a ttle graz ing has impacted some tributaries to the Kem R iver. Road 
access is ava ilable a ll a long the Kem R iver and to portions of a lmost every tributary 
stream in this segment. The Southern C a lifornia Edison Company diverts wa ter from 
the fifteen mile reach of the Kem R iver be tween F a irview Dam and the Kem R iver 
Number 3 Powerhouse near Kemville (F igure 2). It a lso diverts sma ll amounts of wa ter 
from Sa lmon and Corra l creeks. Sma ll diversions for irriga tion remove wa ter from the 
Kern R iver near Kemville . Urban deve lopments are present a long portions of South 
Creek, the Kem R iver and T iilie Creek (Johnsonda ie , R iverkem, and Kemville). 
Deve loped campgrounds are numerous a long the Kem R iver. Angler access is very we ll 
deve loped and angling pressure is very high.

F isheries management in Segment 1 is based on wild popula tions of trout in the 
tributaries and stocking of about 94,000 ca tch able-sized nonna tive ra inbow trout in the 
Kern R iver. The Kem R iver in Segment 1 is open to angling a ll year, with a bag limit of 
five trout per day, ten trout in possession. Tributary streams in the Va lley D istrict (Kern 
County) are open to angling a ll year with a bag and possession limit of 5 trout. Tributary 
streams in the S ierra D istrict (Tulare County) are open to angling from the last Sa turday 
in April through November 15 with a bag limit of 5 trout per day, 10 trout in possession 
(see map on page 33 of the 1994-1996 C a lifornia Sport F ishing Regula tions). Be sure to 
check the current C a lifornia Sport F ishing Regula tions bookle t be fore you fish specific 
waters.

The Kem R iver in Segment 1 initia lly conta ined substantia l popula tions of Kern R iver 
ra inbow trout. E arly increases in angler use quickly decima ted the popula tion.
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Progressive ly more restrictive angling regula tions were ine ffective in protecting Kern 
R iver ra inbow trout from over-harvest. Nonna tive ra inbow trout were planted in an 
a ttempt to supplement the wild trout popula tions. Brown'trout were a lso introduced and 
are still present in low numbers. There are few wild trout in this segment and Kem R iver 
ra inbow trout may have been e limina ted. The Kem R iver in Segment 1 is divided into 
three reaches based on management goa ls. The goa ls, objectives, action plans and 
monitoring requirement de ta iled for Segment 1 applies to each of these reaches. The 
purpose of subdividing the segment into reaches is to clarify fishery management in 
each river reach.

The Kem R iver be tween Isabe lla Reservoir and Goldledge C ampground is influenced by 
the Southern C a lifornia Edison wa ter diversion, heavy recrea tiona l use , urbaniza tion and 
fish migra ting upstream from Isabe lla Reservoir. Kem R iver ra inbow trout have been 
e liminated from this reach of river. About 62,000 ca tchable sized nonna tive ra inbow 
trout are a llotted annua lly to this twe lve mile reach of river. C a tch ra tes for planted trout 
range from fa ir to poor. Sacramento sucker and Sacramento squawfish are the 
dominant fish species present in this reach.

�

r*

Restoring Kem R iver ra inbow trout to this reach will require converting ca tchable trout 
planting in Isabe lla Reservoir and the Kem R iver from nonna tive trout to artificia lly 
propagated na tive Kem R iver ra inbow trout. Concentra ting the planting of ca tchable 
sized Kem R iver ra inbow trout and controlling the popula tion of large preda tory 
squawfish should improve angler success.

The Kem R iver from Goldledge C ampground to F a irview Dam is influenced by the 
Southern C a lifornia Edison Company wa ter diversion and heavy recrea tiona l use . A 
portion of the Kem R iver is diverted a t F a irview Dam for hydroe lectric genera tion. The 
diverted wa ter re-enters the river a t Southern C a lifornia Edison Company's Kern R iver 
Number 3 Powerhouse (F igure 2).

Two resorts and one deve loped campground are loca ted a long this reach of river. Very 
few na tura lly produced trout are present and Kem R iver ra inbow trout have been 
e liminated. About 16,000 ca tchable sized nonna tive ra inbow trout are a llotted annua lly 
to this seven mile reach of the river. C a tch ra tes are usua lly fa ir to poor. Only about 
15% of ca tchable sized trout tagged in 1989 were caught by anglers (Christenson, 
persona l communica tion). Sacramento sucker and Sacramento squawfish are the 
dominant fish species present in this reach of the Kern R iver.

The long-range goa l is to manage this reach of river for na tive Kem R iver ra inbow trout. 
Restoring Kem R iver ra inbow trout to this reach of river will require converting ca tchable 
trout planting from nonna tive trout to artificia lly propaga ted na tive Kem R iver ra inbow

I
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trout. The Kem R iver in this reach is capable of producing a se if susta ining wild trout 
fishery when wa ter tempera ture and flows are improved. Control of large preda tory 
squawfish should increase the surviva l of stocked trout and improve angler success. 
Larger sized trout may he lp control the numbers of young squawfish and suckers.

F a irview Dam to Johnsonda le Bridge
* *

S treamflow in the Kem R iver upstream of F a irview Dam is unimpa ired and recrea tiona l 
use is heavy in this reach. One deve loped campground is loca ted a long the river. A few 
na tura lly produced trout rema in, but Kem R iver ra inbow trout have been e limina ted. 
About 16,000 ca tchable sized nonna tive ra inbow trout are a llotted annua lly to this three- 
mile reach of river. Prior to 1994, over. 28,000 ca tchable trout were stocked in this 
reach. C a tchable trout tagging studies in 1989 indica te a low harvest ra te of planted 
trout (about 30%) in this reach (Christenson, persona l communica tions). About 12,000 
trout have been redirected to the reach of river downstream of F a irview Dam. 
Sacramento suckers and Sacramento squawfish are the dominant fish species present 
in this reach. The fish ladder a t F a irview Dam a llows migra tion of fish from downstream 
and should be closed to facilita te Kem R iver ra inbow trout (RT-KR) restoration 
upstream.

To restore Kem R iver ra inbow trout to this reach will require converting ca tchable trout 
planting from nonna tive ra inbow trout to artificia lly propaga ted na tive Kem R iver ra inbow 
trout. The Kem R iver in this reach is capable of producing a se lf susta ining wild trout 
fishery. Larger sized trout may he lp to control the numbers of young squawfish and 
suckers. Eventua lly trout stocking would stop and this reach would be managed for wild 
trout.

Tributaries to the Kem R iver in Segment 1 were initia lly barren offish life or conta ined 
Kern R iver ra inbow trout. O ther na tive fish species a lso inhabited the lower reaches of 
these streams. E arly management of tributary streams consisted of transplanting na tive 
species into these streams from nearby wa ters. Recent gene tic studies indica te tha t the 
“golden trout" in Sa lmon Creek are na tive . Which of the golden trout is in this tributary 
stream is unclear a t this time . Nonna tive ra inbow and brown trout were stocked in the 
South, Brush, Tobias, Sa lmon and Bull Run creek dra inages resulting in hybridiza tion or 
preda tion of na tive ra inbow trout popula tions. The planting of ca tchable sized nonna tive 
ra inbow trout in South Creek was discontinued in 1994.

%

Most of the tributaries in this area are accessible and are subject to modera te to heavy 
angling pressure . Restrictive regula tions may be required a t some future da te to 
ma inta in a sa tisfactory fishery. They are not anticipa ted as be ing necessary within the 
next few years. Some tributary streams may require long-term stocking of ca tchable �
sized Kem R iver ra inbow trout to ma inta in a sa tisfactory recrea tiona l fishery.
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It is important tha t the genera l public apprecia te the uniqueness of the upper Kem basin 
as the na tive range of the golden trout, the S ta te F ish. They should a lso understand the 
importance of wild trout management, the roles of restrictive angling regula tions and 
hatchery reared trout. Interpretive displays should a lso provide informa tion regarding 
aquatic communities.

Funding has been obta ined by Sequoia Na tiona l Forest for an interpre tive center a t the 
Johnsonda le Bridge parking lot. The first phase of a rock wa ll to replace the guard ra il 
a long the riverside of the Johnsonda le Bridge parking lot has been comple ted. A rock 
pedesta l has been incorpora ted into the wa ll to support a sign displaying a map, 
description of the uniqueness of the upper Kem basin, the fish tha t are na tive , and other 
na tura l resources. A lso included will be informa tion on the need for specia l 
management of these fishery resources. Phase II of the project will involve replacing the 
rema ining guard ra il on the river side of the parking lot with a rock wa ll.

A lso planned a t some future da te is a similar interpre tive display a t Kem R iver P lanting 
Base . Included would be an explana tion of the function of the planting base in the Kem 
R iver ra inbow trout recovery program and an aquarium with specimens of the three 
na tive golden trout.

Short-term

a . Continue planting ca tchable-sized nonna tive ra inbow trout in the Kem R iver.

b. Continue present angling regula tions.

c. C lose the F a irview Dam fish ladder.

d. Initia te deve lopment of RT-KR broodstock and production of catchable-sized 
RT-KR .

e . Continue gene tic ana lysis of trout populations in tributary streams. 

Long-range

f. Protect and enhance na tive fish popula tions and the ir habitats.

g. Restore , protect, and enhance the na tive fish communities including Kem 
R iver ra inbow trout popula tions so tha t threa tened or endangered listing is 
unnecessary.
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h. Provide for a sa tisfactory recrea tiona l fishery.

i. Replace the current put-and-take (stocking nonnative ca tchable trout) trout 
fishery with a na tive Kem R iver ra inbow trout by planting ca tchable sized 
artificia lly propaga ted Kem R iver ra inbow trout.

*

j. Manage tributary streams and the-Kem R iverupstream of Goldledge 
C ampground with wild populations of na tive Kem R iver ra inbow trout.

m

k. Maximize put-and-take fishery by re-a llocating a ll ca tchable-sized trout 
planting to Kem R iver from Goldledge C ampground downstream.

/

a . Encourage the restora tion of the Kem R iver ra inbow trout.

b. Convert the planting of ca tchable-sized trout upstream of F a irview Dam from 
nonna tive to ca tchable sized Kem R iver ra inbow trout and improve the re turn of 
planted trout to the angler (meet F ish and G ame Commission policy of 50% 
return).

c. Determine the ecologica l re lationships be tween the aqua tic organisms in the 
ecosystem.

d. Ra ise public awareness on the uniqueness of the na tive golden trout complex 
of fishes and the Kem R iver wa tershed.

e . Determine the gene tic characteristics of trout populations in various tributary 
streams within this river segment.

f. Continue angling regula tions tha t promote sa tisfactory fishing opportunities.

g. Manage the fishery be tween F a irview Dam and Johnsonda le Bridge for wild 
trout.

a . Deve lop a Kem R iver ra inbow trout broodstock within three to four years. 
Produce up to16,000 ca tchable sized Kem R iver ra inbow trout annua lly for 
stocking in the Kem R iver upstream of F a irview Dam. A lthough the broodstock 
would be ra ised a t Kem R iver P lanting Base and San Joaquin Ha tchery (and 
possibly an a lterna tive site to be de termined) eggs would be taken to San 
Joaquin Ha tchery near Millerton Lake to be ra ised to ca tchable-size . Funding for 
ra ising and planting ca tchable-sized Kem R iver ra inbow trout will come from re-

IV-6



F isher}' Management

a lloca ting costs of present nonna tive ca tchable trout planting program for these 
wa ters. A separa te plan would be deve loped to de ta il this project.

A

b. Recommend to Southern C a lifornia Edison and the F edera l Energy Regula tory 
Commission tha t the fish ladder on F a irview Dam be temporarily closed. The dam 
would serve as a fish barrier to upstream migra ting fish and facilitate the 
restora tion of Kern R iver ra inbow trout.

c. Change stocking loca tions, number, and timing of trout plants to improve 
re turns of trout to the angler. Eva luate e ffectiveness of these changes.

d. Manage the squawfish popula tion to reduce the abundance of large preda tory 
fish and restore fish communities to a more na tura l ba lanced popula tion.

e . Fund a gradua te student to study the ecologica l re la tionships of na tive fishes.

f. Construct interpre tive centers a t the Johnsonda le Bridge parking lot and Kem 
R iver P lanting Base to educa te the public as to the va lue of na tive fishes. These 
centers would provide visitors with a map of the area , brie f geologica l history; 
informa tion on na tive fishes and fishery management programs.

g. Collect and ana lyze trout from the ma instem and tributary streams and 
de termine gene tic characteristics. Manage these streams for Kem R iver ra inbow 
trout.

h. No angling regula tion changes are proposed in this management plan for this 
reach of river a t this time . However, the long-range goa l of wild trout 
management upstream of F a irview Dam will require e ither a reduction in the cree l 
limit and restriction of tackle to artificia l lure and flies.

I. Replace non-na tive ra inbow trout currently stocked upstream of F a irview Dam 
with ca tchable-sized RT-KR . Once adequa te river flows are reestablished 
downstream of F a irview Dam, shift the planting of a ll trout downstream of the 
dam. The long-term goa l is to manage the river upstream of Goldledge 
C ampground for wild trout.

a . G ene tica lly monitor Kem-R iver ra inbow trout ha tchery broodstock to ensure 
they rema in pure . Periodica lly infuse these broodstock with wild stocks to 
broaden the gene pool and prevent in-breeding.

b. Eva lua te the re turn of ca tchable trout through a periodic trout tagging program.
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f

c. When the 3-mile reach of river upstream of F a irview Dam comes'under wild 
trout management, carefully monitor angler success to insure a qua lity fishery is 
ma inta ined. Consider the fa ll stocking of finge iiing RT-KR to supplement na tura l 
reproduction.

d. Periodica lly survey the species composition and size of fish present in this
segment. -----

e . Periodica lly monitor trout popula tions to de termine genetic a ttributes.

f. Monitor trout habita t conditions in the Kem R iver and tributary streams.
/

Segment 2: Specia l Management Section 

Background Informa tion

The Kem R iver Specia l Management Section is the 4-mile reach immedia te ly upstream 
of Johnsonda le Bridge (F igure 3). This section is accessed from the parking lot a t 
Johnsonda le Bridge . There is a good tra il tha t para lle ls the river a long the east side . 
About one-quarter mile upstream of the upper end of the four-mile Specia l Management 
Section, the tra il becomes impassable . Recent gene tic ana lyses show tha t the ra inbow 
trout immedia te ly downstream of this reach are hybridized. Brown trout are present in 
low numbers throughout the Kem R iver in this reach.

S ince the early 1970’s there has been an increasing interest in qua lity trout angling 
through "ca tch-and-re lease " management. Under ca tch-and-re lease management, 
harvest is limited to 0-, 1-, or two-trout limit and angling me thod is genera lly limited to 
artificia l lures and flies. The purpose of these regulations is to a llow a wild trout 
popula tion to increase in numbers and size so tha t the ca tch ra te and opportunity to 
ca tch large trout will improve . This type of management has been e ffective in most 
places where it has been implemented.

The Specia l Management Section has been under ca tch-and-re lease management since 
1990. Angling is restricted to artificia l lures and flies, with barbless hooks. The da ily bag 
and possession limit are two trout, 14-inches or grea ter in length. Pre liminary resuits 
indica te tha t these regula tions are improving angler success, a llowing the trout 
popula tion to increase and a llowing for trout to achieve larger sizes. Beginning in 1994, 
this reach of the Kem R iver was opened to winter angling (November 16 through the 
Friday preceding the last Sa turday in April) with a zero-limit during the winter season. 
Opening this low e leva tion wa ter to angling during the winter months a llows anglers 
access to a qua lity reach of river during a period when most other qua lity wa ters are 
closed.

This management scheme appears to be working and there are currently no plans to 
change this regula tion. Season-long angler survey and snorke ling surveys in 1992
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showed tha t this reach of river is responding we ll to specia l regula tions. C a tch ra tes and 
populations have improved since implementa tion of the restrictive regula tion. The 
highest density of trout grea ter than 12 inches in length was observed in this 4-mile 
reach during the 1992 survey of the Kern R iver (Appendix A). There is interest in 
increasing the minimum size limit as the trout fishery responds to ca tch-and-re lease 
management and larger trout (greater than 14-inches) become more common.

The Legisla tion tha t established the ca tch-and-re lease program manda tes periodic 
review of the angling regula tion to insure trout numbers and/or size is not nega tive ly 
a ffected by angling. The response of the fishery to cument management will be 
eva lua ted in 1997 through a cree l survey of anglers.

The stocking of tributary streams to the Kem R iver with nonna tive ra inbow trout has 
become very controversia l in the last few years. The concern is tha t these nonna tive 
ra inbow trout will interbreed with RT-KR and result in the hybridization (loss) of these 
na tive fish. C a tchable-sized nonna tive ra inbow trout are produced a t sta te ha tcheries 
outside the Kem basin and brought to Kem R iver P lanting Base where they are he ld for 
stocking a t a la ter time .

Nobe Young, Bone (tributaries to Dry Meadow Creek) and Dry Meadow Creek are 
currently stocked with nonnative ra inbow trout. Dry Meadow Creek enters Segment 2 of 
the Kern R iver about two miles upstream of Johnsonda le Bridge . Dry Meadow Creek 
(including tributaries Bone and Nobe Young creeks), had a 1994 a llotment of 2,800 trout.

These three tributary streams will continue to be stocked with nonnative ra inbow trout 
with the understanding tha t this is the first priority for replacement with ha tchery-reared 
na tive RT-KR . If the ha tchery production of ca tchable RT-KR is successful, it is 
anticipa ted tha t this will occur within three to four years and eva lua ted. However, if the 
ha tchery production of RT-KR is not successful, stocking of these tributary streams will 
stop. They will have to be managed under some sort of restrictive harvest to protect the 
few wild trout tha t rema in in these streams.

Section

Short-term

a . Continue planting ca tchable-sized nonna tive ra inbow trout in the three 
tributary streams.

b. Continue present angling regula tions.

c. Initia te stocking of ca tchable-sized RT-KR in tributaries
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Long-term

d. Preserve , enhance and protect na tive fishes and the ir habita ts.

e . Restore and protect the na tive Kern R iver ra inbow trout to ensure tha t wild 
populations are ma inta ined a t leve ls tha t support a recrea tiona l fishery and 
e limina te the need for listing as threa tened or endangered.

f. Manage tributary streams for Kem R iver ra inbow trout.

g. Provide for an exceptiona l recrea tiona l fishery.

a . Encourage the restora tion of Kem R iver ra inbow trout.

b. Ma inta in a wild trout popula tion tha t offers the opportunity to ca tch trout 
grea ter than 14-inches in length.

c. Ma inta in average ca tch ra tes of 0.5 trout per hour or grea ter in the ma instem 
Kern R iver SMS .

d. Manage tributary streams for wild Kem R iver ra inbow trout.
m

e . If appropria te , e limina te nonna tive trout popula tions tha t could pose a threa t to 
Kern R iver ra inbow trout.

Action P lan -_Sp.ecia l Management Section

a . Produce seven thousand 8" to 10" ca tchable RT-KR a t San Joaquin Ha tchery 
for stocking in Bone , Nobe Young and Dry Meadows creeks.

b. Ana lyze trout in this section, including tributary streams, for genetic structure .
#

c. Ma inta in and enhance , where possible , the habita t (including wa ter qua lity) 
required for optimum wild trout population.

d. Protect the na tura l character of the streamside environment..

e . Consider the 4-mile long Specia l Management Section of the Kem R iver for 
designation by the S ta te F ish and G ame Commission as a W ild Trout stream.

f. Encourage a se lf susta ining Kem R iver ra inbow trout wild trout fishery.

g. Manage tributary streams for Kem R iver ra inbow trout.
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h. Provide for exceptiona l angling qua lity - when the average size of a significant 
percentage of the trout caught in this section of river is 14-inches or greater, 
consider increasing the minimum size .

Monitoring - Specia l M

a . Conduct a cree l census of anglers a t five-yearinterva ls to de termine trends in 
the fishery.

b. Collect sca les from trout observed during the cree l survey to monitor growth 
ra tes.
c. Monitor trends in angler success by continuous use of the angler survey box a t 
the Johnsonda le Bridge .

d. Periodica lly conduct snorke iing surveys de termine trends in numbers, sizes of 
trout present.

Segment 3: Specia l Management Section to Sequoia Na tiona l Park Boundary

Background Informa tion
�

F isheries management in this segment of the upper Kem basin is based on na tura lly 
produced wild trout popula tions, except in some western tributaries (see discussion in 
Segment 2 above). Two ma jor tributaries (Little Kem R iver and Golden Trout Creek) 
conta in na tive populations of golden trout and the ir management is covered by separa te 
plans. The Kem R iver in this segment initia lly conta ined popula tions of Kem R iver 
ra inbow trout tha t were transplanted years ago to other nearby waters. Deve lopment of 
motorized tra il bikes resulted in easy access and over-harvest of trout in some portions 
of this segment. Motorized vehicles were prohibited from a portion of the area when it 
was designa ted as the Golden Trout W ilderness in 1977. Trout populations appeared to 
increase in size and numbers. Recently, road construction adjacent to the wilderness 
has resulted in easier access and aga in over-harvest of trout is taking place .

A rock-slide about 1866 dammed the Kem R iver just downstream of the Sequoia Park 
boundary, creating Kem Lake , which was about fifteen fee t deep and a mile long. E arly 
concerns for protecting the numerous large Kem R iver ra inbow trout in Kern Lake as a 
broodstock for popula ting the river upstream led to its closure to fishing for severa l 
decades. Over time the river eroded its outle t and sediments filled in much of the upper 
portions reducing size to a few acres of sha llow wa ter so tha t it could no longer fulfill any 
fish rearing purposes. Recently the Kem Lake fishing closure was removed.

Recent gene tic ana lyses show tha t pure Kem R iver ra inbow trout are present in the Kern 
R iver upstream of Duirwood Creek (G a ll, 1991). Past gene tic ana lysis has shown tha t 
the trout near the Johnsonda le Bridge are not Kem R iver ra inbow trout. However, trout 
samples have not been collected and ana lyzed be tween Durrwood Creek and
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Johnsonda le Bridge . Brown trout are present in low numbers throughout the Kem R iver 
in this reach.

�

In recent years, the Kem R iver from the upstream boundary of the Specia l Management 
Section to the Sequoia Na tiona l Park boundary has been managed with a 5 trout da ily 
bag and 10 trout in possession limit. Angling gear had not been restricted on the Kem 
R iver in this reach previously (including the portion-withirrthe Golden Trout W ilderness).

Surveys in 1992 by C a lifornia Department of F ish and G ame biologists found tha t the 
trout fishery in most of the Kem R iver in this reach were be ing a ffected by the harvest of 
larger trout. In 1994 the C a lifornia F ish and G ame Commission adopted a regula tion 
change for this reach. This regulation applies to the ma instem Kem R iver from the point 
where Forest Service Tra il 33E30 heads east to join the R incon Tra il (the upstream limit 
of the Specia l Management Section) upstream to the mouth of Tynda ll Creek in Sequoia 
Na tiona l Park. The angling season rema ins unchanged, from the last Sa turday in April 
through November 15. The maximum size limit is 10 inches tota l length for ra inbow trout 
only. There is no size limit for other species of trout. Angling me thod is restricted to 
artificia l lures, barbless hooks. The cree l limit is two trout per day, two trout in 
possession. In addition, up to 10 brook trout, less than 8 inches in length, may be taken 
per day.

There are severa l concerns for the fisheries in Segment 3. The presence of nonna tive 
trout is a threa t to the continued existence of na tive Kem R iver ra inbow trout. The 
number of Kem R iver ra inbow trout in portions of the Kem R iver are depressed due to 
over-harvest. While ca tch ra tes are good (1.72 trout per hour) in portions of the Kem 
R iver, trout popula tions are limited and ca tch ra tes are lower than in Segment 4 
(Sequoia Na tiona l Park) and angler response is nega tive toward the sma ll numbers and 
size of trout in the ca tch. F ew trout over 12 inches were observed in the Kem R iver
during a 1992 C a lifornia Department of F ish and G ame survey, indicating over-harvest 
(Appendix A).

Tributary .S treams

Tributaries to the Kem R iver in Segment 3 (except the Little Kern R iver and Golden 
Trout Creek) were probably origina lly barren of fish life or had Kem R iver ra inbow trout 
present. E arly management consisted of transplanting na tive species from nearby 
wa ters into these streams. La ter, nonna tive ra inbow, brook and brown trout were 
introduced to many of these wa ters.

F ishery surveys have de termined the distribution of various trout species within some 
tributaries in Segment 3. Recent gene tic ana lyses show tha t pure Kem R iver ra inbow 
trout are present in upper N inemile Creek, Ra ttlesnake Creek, Osa Creek and possibly 
upper Peppermint Creek. Nonna tive ra inbow trout are known to inhabit lower N inemile 
Creek, Durrwood Creek, and Freeman Creek (G a ll, 1991). Brook trout are present in 
Coyote Lakes.



F ish cry Management

The angling season is open from the last Sa turday in April through November 15. In 
non-wilderness area tributaries the da ily bag limit is 5 trout with 10 in possession. 
Angling in tributaries within the Golden Trout W ilderness is regula ted to restrict the 
harvest of na tive trout. The da ily bag and possession limit is 5 trout in a ll streams in the 
Golden Trout W ilderness, except the Kem R iver (see above). In a ll wa ters within the 
Golden Trout W ilderness, including the ma instem Kem R iver, angling is restricted to 
artificia l lures and flies, with barbless hooks.

Two tributaries, Peppermint and Freeman creeks, enter the Kem R iver in Segment 3. 
The ir 1994 a llotment was 3,800 trout and 400 trout respective ly. O f these two tributary 
streams, only Freeman Creek enters the Kem R iver where RT-KR are thought to exist. 
Tributary streams in Segment 2 and a long the Lloyd Meadow Road in Segment 3 
(F igure 2) are currently stocked annua lly with a tota l of 7,000 nonna tive ra inbow trout. 
This is a reduction from previous years when 18,000 ca tchable trout were stocked.

W ith the possible exception of upper Peppermint Creek, Kem R iver ra inbow trout do not 
appear to be present in these tributaries. However, Kem R iver ra inbow trout may 
currently be present where these streams enter the Kem R iver. S tocked trout have 
been observed in the Specia l Management Section of the Kem R iver. These fish e ither 
moved downstream from these tributary streams or upstream from Johnsonda le Bridge 
area . There are concerns tha t trout stocking is currently, or will in the future , impact 
Kern R iver ra inbow trout restora tion e fforts through hybridiza tion.

The highest priority action item for Segments 2 and 3 is the replacement of nonna tive 
ra inbow trout stocked in the western tributary streams a long the Lloyd Meadow Road 
with Kern R iver ra inbow trout produced a t San Joaquin Ha tchery. The production of 
these fish, if the broodstock program is successful, is three to fours years away.

It is clear tha t as the restora tion of Kem R iver ra inbow trout progresses downstream, the 
issue of stocking nonna tive ra inbow trout in these western tributary streams will have to 
be addressed. If the production of ca tchable sized Kem R iver ra inbow trout (or some 
other stocking a lternative) is not successful, stocking nonna tive trout in these tributary 
streams will be termina ted. Management would be changed to restora tion of habita t and 
production of wild trout. This would include restrictive harvest regula tions because of 
the limited resources tha t would be ava ilable .

Goa ls - Specia l Management Section to Sequoia Na tiona l Park

Short-term

a . Continue planting ca tchable-sized nonna tive ra inbow trout in Freeman and 
Peppermint creeks.

b. Continue present angling regula tions.
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c. Initia te stocking of ca tchable-sized RT-KR in Freeman and Peppermint creeks. 

Long-range

a . Preserve , enhance , and protect na tive fishes and the ir habita ts.

b. Restore and protect the na tive Kem R iverra inbow trout to ensure tha t wild 
populations are ma inta ined a t leve ls tha t support a recrea tiona l fishery and 
e limina te the need for listing as threa tened or endangered.

c. Provide for exceptiona l recrea tiona l fishing.
/

d. Manage tributary streams for Kem R iver ra inbow trout.

a . Replace nonna tive ra inbow trout with Kem R iver ra inbow trout in those 
tributary streams a long the Lloyd Meadow Road tha t are currently stocked with 
ca tchable trout.

�

b. De termine the presence and distribution of nonnative trout in tributary streams.
JL

c. Manage tributary streams for Kem R iver ra inbow trout.

d. Encourage the restora tion of na tive Kem R iver ra inbow trout to a historica l 
size and number.

e . Regula te angling to provide opportunities for exceptiona l recrea tiona l fishing 
for wild trout.

f. If appropria te , e limina te non na tive trout popula tions tha t could pose a threa t to 
Kem R iver ra inbow trout.

Action P lan - Park Boundary

a . Annua lly produce Kem R iver ra inbow trout for stocking in Freeman and 
Peppermint creeks.

b. Identify and mitiga te threa ts to na tive fish and the ir habita t.

c. Conduct gene tic ana lysis of trout in the Kem R iver and tributary streams to 
de tect threa ts to Kem R iver ra inbow trout.
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d. Ma inta in and enhance , where possible , habita ts (including wa ter qua lity) 
required for optimum wild trout popula tions.

p

e . Protect the na tura l character of the stream-side environment.

f. Regulate angling to produce an exceptiona l trout fishery.

a . Periodica lly conduct angler surveys to eva lua te the e ffectiveness of current 
management direction.

b. Eva lua te e ffectiveness of this stocking program.

c. Eva luate current regula tions to ensure tha t qua lity angling can be ma inta ined.

d. Continue the opera tion of the angler survey box a t Forks-of-the-Kem tra ilhead 
to monitor trends in fishing success.

e . Collect sca les from trout observed during the cree l survey to monitor growth 
ra tes.

f. Periodica lly conduct direct observa tion surveys (using face- plate diving 
techniques) to de termine trends in numbers, sizes of trout present to ensure the 
trout popula tion is responding to management actions and goa ls are be ing me t.

Segment 4: S E Q U OIA NATIO NAL PARK

The entire upper Kem basin in Sequoia Na tiona l Park is managed as wilderness. 
Access to the area is difficult so angler use has a lways been re la tive ly light. The Kem 
R iver within Segment 4 (F igure 4) initia lly conta ined popula tions of na tive Kern R iver 
ra inbow trout.

Tributary streams in Segment 4 were initia lly barren offish life because glaciers had 
e limina ted fish populations, and wa terfa lls in the ir lower reaches prevented fish from re- 
populating from downstream. E arly management consisted of transplanting fish from 
nearby na tive popula tions, especia lly Volcano-Creek golden trout, into barren tributary 
wa ters within Segment 4. Little Kem golden trout were transplanted into Coyote Creek 
from the Little Kern R iver wa tershed, and are presently used as one of the rema ining 
stocks for the restora tion of this sub-species. O ther, nonna tive trout (brook, brown, and 
ra inbow), have been introduced into some of the tributaries and have established 
popula tions tha t persist today. Downstream movement of trout with nonna tive gene tic 
characteristics could eventua lly result in the extinction of Kem R iver ra inbow trout in the
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entire Kem R iver. Introducing nonna tive species is now prohibited by Sequoia Na tiona l 
Park policy.

�

E xceptiona l angling opportunities exist in a lmost a ll tributary streams and lakes in 
Sequoia Na tiona l Park under present regula tions.

Under regula tions adopted in 1994, angling in the ma instem Kem R iver downstream of 
Tynda ll Creek to the upstream boundary of Segment 2 (Forest Service tra il 33E30), is 
restricted to artificia l lures and flies, with barbless hooks. Anglers may only keep two 
trout, with a maximum size-limit of 10-inches for ra inbow trout. There is no size limit for 
other species of trout, but only two trout may be kept from the Kem R iver. In addition, 
up to 10 brook trout less than 8 inches in length may be taken per day. The tributary 
streams are not a ffected by this regula tion.

Angling regula tions on the ba lance of the wa ters in Segment 4 are the same as the 
S ierra D istrict G enera l Regula tions. A ll lakes are open to year round angling. The 
angling season for streams is from the last Sa turday in April through November 15. The 
da ily bag limit is 5 trout, with 10 in possession. In addition, up to 10 brook trout less than 
8 inches in length may be taken per day.

F ishery surveys have de termined the distribution of various species in some of the 
wa ters within Segment 4. Recent gene tic ana lyses show tha t pure Kem R iver ra inbow 
trout rema in in the Kem R iver within Segment 4. Additiona l sampling of tributary trout 
popula tions will he lp to de termine future management direction, which may include 
restora tion of wild popula tions of Kem R iver ra inbow trout.

The results of a 1992 C a lifornia Department of F ish and G ame survey of the Kem R iver 
within the Park ra ised severa l concerns about the future of this Kem R iver ra inbow trout 
popula tion. Trout popula tions are re la tive ly low and there is a lack of larger size classes. 
W ith popula tions of about 4,000 fish per mile , only about 25 percent are trout (4% by 
we ight); the rest are suckers. A lmost a ll the trout are Kem R iver ra inbow trout, but a few 
brown and brook trout are present. The abundance of suckers could be a result of 
recent drought conditions, the e ffects of the beaver on the habita t or the result of a lack 
of large preda tory trout.

Angler ca tch ra tes are high (2.55 to 3.73 trout per hour), indica ting extreme vulnerability 
of the trout, in view of the ir scarcity. An angler opinion survey showed tha t there was a 
genera l sa tisfaction with fishing on the Kem R iver in Segment 4, but concerns were 
expressed about the number of suckers present and the need for restrictive regulations 
on the harvest of ra inbow trout and the ir enforcement. Even though most of the trout 
caught by anglers are re turned to the stream, there is still a lack of larger sizes (few trout 
over 12 inches in length have been caught or observed).
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Short-term

a . De termine gene tic sta tus of trout popula tions in the Kem R iver and tributary 
streams.

b. De termine the e ffects of beaver on the aqua tic habita t and fish popula tions. 
Long-range

a . Restore and ma inta in the historic distribution and abundance of na tive fish and
the ir habita t. ,

b. Restore historic age and size structure to the Kem R iver ra inbow trout 
popula tion.

c. Provide for a qua lity recrea tiona l fishery.

a . De termine the popula tion structure and distribution of existing fish species and 
monitor long-range changes.

b. De termine the distribution of nonna tive trout in tributary streams.

c. Identify and mitiga te threa ts to na tive fish and the ir habita t.

d. Provide opportunities for exceptiona l recrea tiona l fishing for wild trout.

e . If appropria te , e limina te nonna tive trout popula tions tha t could pose a threa t to 
Kern R iver ra inbow trout.

Action plan - Seouoia Na tiona l Park
�

a . De termine the distribution and re la tive abundance of na tive and nonna tive fish 
species in tributary streams using results of gene tic studies, historic records, and 
location of na tura l fish barriers. Human influences will be de termined from 
historic records, from a systema tic survey of the dra inage , and from a gene tic 
ana lysis of fish in-the dra inage: � 'Eva lua te the potentia l threa ts to Kem R iver 
ra inbow trout in the Kem R iver.

b. Conduct research on the ecologica l e ffect of beaver on the re la tive abundance 
of Sacramento sucker and Kem R iver ra inbow trout. It is currently be lieved 
people introduced beaver into the Kem R iver dra inage beginning in the 1940's. 
Beaver rapidly moved upstream into the Park causing widespread changes to the
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riparian vege ta tion and stream channe ls. There is concern tha t beaver 
populations may have a ltered na tura l spawning conditions, changing the re la tive 
abundance of na tive species.

c. Conduct research on historic mechanisms tha t have prevented interbreeding 
within the historic range of Kern R iver ra inbow trout and de termine how current., 
demographics may influence or change those historic mechanisms for 
reproductive isolation.

d. Recreationa l fishing will be permitted in accordance with sta te and federa l 
laws. Angling regula tions will be recommended to enhance fish popula tion 
structure so tha t a ll size classes occur a t an abundance tha t is controlled primarily 
by na tura l factors. Regula tions will minimize hooking morta lity and require 
re lease of those fish whose harvest would have the most adverse impact on 
na tive fish population structure and abundance . Regula tions will encourage ca tch- 
and-re lease fishing of na tive species and harvest of introduced species. 
Regula tions will provide for limited harvest of na tive species.

e . Remove fish popula tions tha t threa ten the existence of na tive Kem R iver 
ra inbow trout and replace them with na tive Kem R iver ra inbow trout transplanted 
from adjacent popula tions where such action is consistent with Na tiona l Park 
Service policy.

f. Re ta in popula tions of nonna tive trout tha t do not threa ten na tive trout, other 
aqua tic resources or other na tive wildlife within the park.

g. Remove nonna tive fish popula tions tha t threa ten na tive fish and other wildlife .
If nonnative fish need to be removed, pre ference will be given to removing fish 
from those areas tha t present the grea test risk to na tive species and which 
rece ive the least human visita tion. Na tive species will be restored to areas where 
they are known to have occurred historica lly and managed to restore a na tura l 
size-class distribution and abundance . F ish will not be planted in areas tha t are 
na tura lly barren offish. Na tive species may be planted beyond the ir pristine 
distribution in designated historic zones if they contribute to the historic scene and 
do not threaten adjacent na tura l areas.

ring - Sequoia Na tiona l Park

a . Periodica lly conduct fish popula tion surveys near Junction Meadow, Upper 
Funston Meadow, and Lower Funston Meadow. Monitor fish populations on the 
Kern R iver a t five-year interva ls in permanent transects loca ted near Lower 
Funston, Upper Funston, and Junction Meadow. Document changes in size- 
class distribution and abundance of each species to assess the re la tionship 
be tween fish popula tions and harvest practices as we ll as the impacts of
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nonna tive species. The 1992 fish popula tion survey da ta will be used as a 
base line .

*

b. G enetica lly eva luate Kem R iver ra inbow trout populations periodica lly to 
ensure they are not be ing e ffected by hybridiz ing with nonna tive trout.

c. Eva luate the e ffects of angling regula tions in accomplishing desired goa ls by 
assessing angler success and harvest practices through the use of the angler 
survey box a t Kem Ranger S ta tion and occasiona l trout popula tion inventories.

d. Spot check the distribution offish species in tributary streams a t ten year 
interva ls. Existing popula tions of nopna tive fish tha t may pose long-range threa ts 
to na tive popula tions will be eva lua ted a t five-year interva ls. If any fish 
popula tions are e ither restored or e limina ted, those sites will be surveyed 
annua lly for five consecutive years to ensure tha t management actions are 
e ffective .

e . Trends in the qua lity of the recrea tiona l fishery will be spot-checked by rangers 
while doing routine pa trol and documented in the ir annua l end-of-season reports.
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Environmenta l Concerns

C HAPT E R 5 - E NVIR O NME NTAL C O N C E RNS

Nothing in this plan is intended to re lieve the coopera ting agencies from the ir 
responsibilities for compliance with the Na tiona l Environmenta l Policy Act or the 
C a lifornia Environmenta l Qua lity Act. Any significant actions proposed under this plan, 
as we ll as any dea ling with the concerns discussed be low, will require compliance with 
these and a ll other laws.

BA C K G R O UND IN F O RMATIO N

W ith the immigra tion of Europeans to the area , human habitation in the Kem R iver 
Va lley changed from sca ttered tribes of na tive people to deve lopment of ranches and 
sma ll se ttlements. This resulted in the a ltera tion of some riparian habitats in a lluvia l 
areas for homes and crops, sma ll diversion of wa ter for irriga tion and an increase in fish 
harvest for food and recreation. E arly deve lopment consisted of establishment of tra ils, 
equestrian transporta tion, mining, primitive roads, timber cutting and graz ing of domestic 
sheep and ca ttle . Soil disturbance and vege ta tive remova l from some of these activities 
most like ly caused erosion and stream sedimenta tion in some areas. Meadow 
dissection a lso occurred in a number of locations.

Increases in human popula tions over the years resulted in more demands on the 
environment for timber cutting with its associa ted road construction. Additiona l stream 
sedimentation accompanied this deve lopment. A lumber mill community was deve loped 
a t Johnsonda le but recently these opera tions were moved west to Terra Be lla in the San 
Joaquin Va lley. Activities associa ted with the construction and opera tion of the 
Johnsonda le facilities resulted in some stream sedimenta tion. Spills from the log pond 
a lso caused some pollution incidents in South Creek and the Kem R iver.

Improvement in access brought additiona l recrea tiona l use to the upper Kem basin with 
a consequent reduction in trout popula tions. Cow camps, mining camps, campsites and 
summer cabins are sca ttered around the dra inage . In addition to the recrea tion-based 
facilities in the Kern R iver Va lley, commercia l resorts are loca ted a t F a irview, Roads 
End, Johnsonda le and Quaking Aspen. The upper Kem basin upstream of Johnsonda le 
Bridge has had limited recrea tiona l deve lopment, however, it is heavily influenced by 
deve lopments in the Kern R iver Va lley and areas to the west. Trout popula tions have 
been deple ted in a lmost a ll of the easily accessible areas and reduced in most others 
due to over-harvest.

In the 1920's a hydro-e lectric power project was constructed on a 15 mile stre tch of the 
Kern R iver north of Kernville . This deve lopment, which consists of roads for access, a 
diversion (F a irview Dam), a tunne l, flume and penstock de livery system, a powerhouse 
and transmission lines, takes a maximum of 600 cubic fee t per second of wa ter from the 
river. Reduction of flow in the diverted section of the river has resulted in a ltered stream 
habita ts and a shift in ba lance from trout to non-game fish species. A fish ladder was
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provided a t F a irview Dam to a llow upstream passage of fish. Initia l flow re leases past 
F a irview Dam of 2 cubic fee t per second provided for fish ladder operation during the 
period when the dam is not spilling. Recently these flows have been increased to 100 
cubic fee t per second during portions of the year to improve conditions for trout. Under 
these flow re leases, trout habitat is not equiva lent to pre-project conditions. This hydro �
e lectric facility is currently be ing re licensed. The procedure for re licensing is a lengthy 
one in which environmenta l concerns are addressed and~sotutions recommended. The 
fina l issuance for the license is expected about 1995. Negotiations be tween Southern 
C a lifornia Edison Company and the management agencies are in progress.

MININ G
�

4

Mining and minera l resources have played an important role in the history of the upper 
Kem basin. Many of the early se ttlers of the area were prospectors. Severa l gold, 
silver, and tungsten cla ims were filed a long the river in the la te 1800's and mid- 1900's. 
Considerable prospecting occurred and some gold and a sma ll quantity of tungsten was
removed for milling. The upper Kem basin did not support large sca le mining e fforts.

�

� �

The most abundant sa lable minera l resources are rock aggregate and decomposed 
granite . O il, gas, and other leasable minera l potentia l is very low. Mining and 
explora tion are not expected to increase in the near future . There are currently severa l 
active mines in the basin. These mines are sma ll and do not produce a large quantity of 
minera ls. The disturbance from these active mines is minima l.

TIMB E R MANA G EME NT AND R O ADS

The upper Kern basin has a long history of timber harvest. The tributary dra inages on 
both sides of the R iver, from Isabe lla Reservoir to the Golden Trout W ilderness have 
been roaded and logged. Some of the tributary dra inages have been extensive ly 
roaded. T imber units and roads have combined to increase the sedimenta tion of these 
sma ll streams. A comprehensive approach to correcting past problems and restoring 
wa tersheds is needed.

The upper Kem R iver is a large system tha t is capable of carrying more sediment than is 
be ing de livered (S C E , 1991). There fore , the sedimenta tion problems in the sma ll 
streams have not had much of an impact on the river. However, because of 
sedimenta tion, habita t conditions in the tributaries have been degraded as we ll as the ir 
va lue as food sources for fish popula tions in the Kern R iver. In addition, the va lue of the 
lower reaches of tributaries as spawning habitat and nursery grounds for river fish has 
probably been reduced.

D OME STIC LIV E ST O C K G RAZIN G

Livestock graz ing is permitted in most of the upper Kem basin within Sequoia Na tiona l 
Forest. The graz ing has impacted some tributary dra inages. These sma ll stream



systems have been a ltered by a history of bank damage , erosion and increased 
sedimenta tion from graz ing. The Kem R iver has not been a ffected to a large degree 
due to its size and high flows. However, the river fish popula tions are linked to the 
tributary streams as discussed above . E fforts are currently underway to document these 
impacts through monitoring current graz ing practices. S tandards will be set and graz ing 
modified to mee t these standards.

R E C R E ATIO N

V isitor use in some upper Kem basin areas is high and there are impacts to the aquatic 
environment. This is especia lly true for some of the tributary streams a long the Lloyd 
Meadow Road. While a few deve loped campgrounds exist in thjs area , there are many 
primitive campsites. Sanitary facilities are not ava ilable . V isitors are a llowed to drive 
vehicles over large areas a long streams. The result is many areas where heavy ra ins 
result in runoff of surface soils into the creeks. E fforts should be made to e ither deve lop 
additiona l improved campsites or place some control over use of these undeve loped 
campsites.

There is similar concern for undesigna ted campsites a long the Kem R iver be tween 
Kemville and the Johnsonda le Bridge . While some sanitary facilities are ava ilable , they 
may not be adequa te for the number of visitors in this area . This is a problem which will 
have to be addressed by the land management agency.

C OLIF O RM BA C T E RIA

The lower reaches of the Kern R iver, from Johnsonda le Bridge downstream, rece ive 
high recrea tiona l use . Much of this use involves human contact with the wa ter tha t flows 
in the Kern R iver. A t certa in times of the year when the flow in the river are low, there 
appears to be a hea lth concern due to high leve ls of coliform bacteria . The source(s) of 
this contamina tion is unknown, but most like ly come from feca l contamina tion of the 
wa ter from human and/or anima l waste . This management plan proposes funding 
(Table 1) a study to de termine the source(s) of this contamina tion. Once loca ted, steps 
would be undertaken to reduce or e limina te the risk of contamina tion.

WAT E R DIV E RSIO N

The wa ter diversion tha t has the grea test impact on the trout fishery occurs in Segment 
1. Wa ter is diverted by Southern C a lifornia Edison Company a t F a irview Dam for hydro �
e lectric power genera tion a E Kern R iver-Number 3 Powerhouse . There is potentia l for 
improving habita t for trout during low flow periods by reducing wa ter tempera tures by 
increasing flow re leases from F a irview Dam. The various agencies and the public 
should work through the re licensing process, or other me thods if practica l, to obta in 
these wa ter a lloca tions during this critica l low flow period.
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B E AV E R

There is concern tha t beaver may be impacting fish and wildlife resources of the upper 
Kem basin. Not much is known about the impacts of beaver on other aqua tic dependent 
resources, especia lly fish popula tions. We have made provisions in this plan to study 
the impacts of beaver in the upper Kem basin (Table 1). It is anticipated tha t this would 
be a project conducted by a gradua te student with financia l support from the agencies. 
This study may have to wa it to the re turn of a we t cycle to provide suitable conditions 
eva lua te . The current drought appears to be forcing the beaver in the lower reaches of 
the dra inage . However, once a we tter cycle re turns, the beaver will migra te up the Kem 
R iver.
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INTR O DU C TIO N

Appendix A summarizes fishery informa tion ava ilable on the Kem R iver upstream of 
Isabe lla Reservoir. In some instances informa tion is re la tive ly old and needs to be 
upda ted. The informa tion conta ined in this appendix is important because it forms the 
biologica l basis for fishery management decisions and recommenda tions made in this 
management plan. Informa tion is grouped into the same four river Segments as used in 
the management plan.

S E GME NT 1 - ISAB ELLA R E S E RV OIR T O JO HNS O NDALE BRID G E

Most of the current fishery informa tion for Segment 1 comes from studies done for 
Southern C a lifornia Edison Company as part of the ir re licensing of Kem R iver 
Powerhouse Number 3. Southern C a lifornia Edison (S C E) has given permission for 
the ir informa tion .to used in this management plan.

F ive sites were sampled by S C E 's consultant with e lectrofishing equipment in 1989 and 
1990 to collect fish for ana lysis and estima te the popula tion of the various species. The 
sites sampled were be tween Kem R iver No. 3 Powerhouse to just upstream of F a irview 
Dam. Species composition by percent abundance from the 1989 survey are 
summarized in F igure 1. Sacramento squawfish were the most frequent species 
collected in the two downstream sites. Sacramento sucker domina ted the samples in 
tota l biomass.

W ild trout were present in very low numbers a t a ll five sample sites. They comprised 
just under 5% of the estima ted biomass upstream of F a irview Dam and about 3% 
immedia te ly downstream of the dam (F igure 1). Very few wild trout were observed a t 
the other sample sites. The 1990 e lectrofishing results were very similar and are not 
presented here .

F ish popula tions a t the five sample sites were a lso eva lua ted during 1989 using direct 
observa tion techniques (snorke iing). The results of the survey (F igure 2) were different 
from the e lectrofishing survey. Squawfish were the most frequently observed species a t 
a ll five sites, followed by suckers. O ther species were observed in low numbers.

It has been the experience of D F G biologists tha t suckers are underestima ted by direct 
observa tion. They tend to hug the stream bottom and disappear under rocks a t the sight 
of a diver. The squawfish are probably underestima ted by e lectrofishing. The deep 
wa ters of the Kem may have made it difficult to collect these larger fish. The fish 
popula tion is most like ly wha t was seen in the e lectrofishing da ta , with the addition of 
some larger squawfish. In both instances, wild trout were present in very low numbers.

Aoe and Growth

The only informa tion on age and growth for trout from this reach of river comes from the 
S C E study (Table 1). Age and growth informa tion from various sections of the Kern 
R iver, and other rivers, is compared la ter in Table 8.



Species Composition by Percent Abundance

Above Be low Go Idled ge Hospita l Be low

'F a irview F a irview C ampground F la t Poweriiouse

Species Composition by Percent B iomass

Above Be low Goldledge Hospita l Be low

F a irview F a irview C ampground F lat Powerhouse

E lectrofishing S ta tions

F iaure 1 - Species Composition by Percent Abundance and B iomass for F ive
E lectrofishing S ta tions, North Fork Kern R iver, September 1989 (S C E , 1991)
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100 t

80 -

40 � �

20 -

0 +H . FI

Above

F a irview
Be low Goldledge 

F a irview C ampground

Hospita l

F lat

Be low

Powerhouse

W ild R jinbow Trout

(H O Hueherv R jinbow Trout

Sacnmouo Squawfuh

�  Sacramento Sucker

Hardhead

Common C arp

L&rfonouth Ban

D irect Observation S ta tions

F igure 2 - Species Composition by Percent Abundance for D irect Observa tion S ta tions
North Fork Kern R iver, September 1989 (S C E , 1991)

Ageerku 1989
Ruge
(mm)

F ijb / kxs 
by Age C lass

Percentage 
of Tottf 

Popula tion
1990

Ruge
(mm)

F ish / km 
by Age C lass

Percentage 
of Tota l 

Popula tion

Above F a irview D iversion Dam
0 + 
1 + 2 + 
3+

60-104
135-174
171-206
274

346
128
128
18

56
21
21
3

70-116
166-185
196-225

230

150
50
30
10

63
21
134

Be low F a iiriew D iversion

0 + 52-96 91
1 + 153-178 45
2 + 169-197 137
3-r 162-270 45.

29
14
43
14

101-113
121-139
169-210

57
57
72

0

31
31
380

.Near Goldledge C ampground
0 + 1 +2 + 
3 +

65-110
110-175
184-195
200-225

129
51
51
38

3
19
14

105
145

194-204

12
12
62

14
14
72

Near Hospita l
0+ 831+ —
2+ —
3+ -

100
8

1000
0
0

0
0
00

0
0
00

Be low Powerhouse No. ft
0+ 
1 + 2 + 
3 +

182-188
215

0
0

29
14

0
0

67
33

Not sampled-in 1990

Table 1 - Ra inbow Trout Age S tructure by E iectrofishing Sampling Loca tion for the North
Fork Kem R iver, 1989 and 1990. (S C E , 1991)
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S E GME NT 2 - SP E CIAL MANA G EME NT S E C TIO N

The Specia l Management Section (SMS) of the Kem R iver was included under catch- 
and-re lease management by the S ta te F ish and G ame Commission in 1990. Anglers 
are restricted to artificia l lures, with barbless hooks. Only two trout, 14-inches or greater 
in length may be kept during the last Sa turday in April through November 15 season. 
Beginning in March 1994, angling was a llowed during the winter season (November 16 
through.the Friday proceeding the last Sa turday in April); While termina l tackle 
requirements rema in unchanged, there is a zero trout limit during this winter season.

�

F ollowing are summaries of informa tion collected from the SMS .

Cree l C ensus

A roving cree l census of anglers on the 4-mile SMS was conducted in 1989, prior to the 
implementa tion of the specia l regula tion (S tephens, 1993a), and in 1992, a fter regula tion 
implementa tion (S tephens, 1993b). Anglers were interviewed 12-days each month 
during the genera l trout season. C ensus e fforts were evenly divided be tween weekend 
and weekdays. The census was conducted from dawn to dusk and informa tion on hours 
fished, area of the river fished, number and species offish kept and re leased was 
recorded. The length offish re leased was estima ted and fish kept were measured and 
we ighed when possible . In addition, sca les were collected for age de termina tion.
C ensus techniques were identica l in both years.

The number of anglers interviewed and hours fished during 1989 and 1992 were similar 
(Table 2). There was an increase in the trout ca tch per hour in 1992 compared to the 
1989 ca tch. In 1989, prior to implementa tion of the restrictive regula tion, 234 were kept 
by anglers interviewed. In 1992, this figured dropped to only 16 trout. This is a drama tic 
reduction in harvest. The ma jority (98%) of trout caught in both years were ra inbow 
trout.

The iength-frequency of trout reported in the 1989 and 1992 census are compared in 
F igure 3. There is an increase in the number of trout caught in a ll size ranges in 1992 
(except for the less tha t 6-inch size ca tegory) compared to 1989. In 1989 1 % of the trout 
caught were grea ter than 14-inches. This figure jumped to 3% during the 1992 census.

A tota l of 58 non-game fish were reported during the 1992 census. The ca tch consisted 
of 43 Sacramento squawfish and 15 Sacramento suckers. Most of these fish were 
re leased a live .

An angler survey box is loca ted immedia te ly upstream of the Johnsonda le Bridge on the 
east bank. Anglers are asked to comple te a survey form (A ttachment A) a t the end of 
the angling day. Informa tion from the survey box is used to monitor long term trends in 
the fishery. Angler survey box da ta for'1990 through 1992 is summarized in Table 3.

Not a ll anglers comple te survey forms and there is most like ly a tendency for 
unsuccessful anglers not to comple te forms, resulting in an overestima tion of the ca tch 
ra te . This overestima tion can be eva lua ted by comparing the results to those of the 
cree l census. The ca tch ra tes from the 1992 angler survey box (0.86) and the 1992 
cree l census (0.76) are re la tive ly close .
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Anglers Hrs. Kept Re l. Kept Re l. Tota l C /Hr

1989 863 1643 229 742
•

5 11 987 0.60

1992 838 1624 16 1200 0 24 1240 0.76

Table 2 - Comparison of Results of the 1989 and 1992 Cree l C ensus of the Specia l
Management Section, Kem R iver.

Tota l Length (Inches)

F igure 3 - Comparison of Length-Frequency of Trout Reported During the 1989 and
1992 Cree l C ensus of The Specia l Management Section, Kem R iver.

D irect Observation

The 4-mile Specia l Management Section was sampled using direct observa tion me thods 
September 2-4, 1992. D ivers began a t the upstream boundary of the reach and trave led 
downstream approxima te ly 3-miles to the Johnsonda le Bridge (4-3.3 through 2-1.2, 
F igure 4). Counts offish were made in the deeper pool and run habita ts. A tota l of 28 
habita t units measuring 6,291 fee t length were counted by observers using mask and 
snorke l. Because Sacramento suckers were so abundant they were counted in only 
25% of the habita t units sampled. Only one brown trout was observed. Trout were 
counted in size groups of <6 inches, >6 inches, and >12 inches. Results of the fish 
counts are shown in Table 4. The highest density of trout grea ter than 12-inches were 
seen in the SMS section of river (with the exception of the Park).
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m%
’J

1990 1991 1322

Surveys rece ived 138 221 230
F lours fished 568.3

�

956.5 1015.5

Ra inbow trout kept 8 9 18
ra inbow trout re leased 677 956 812
Tota l ra inbow trout 685 965 830

Brown trout kept 0 0 5
Brown trout re leased 26 21 41
Tota l Brown trout 26 21 46

Overa ll ca tch/hour 1.25 , 1.03 0.86
Mean trout/angler 5.2 4.5 3.8

Table 3 - Summary of Johnsonda le Bridge Angler Survey Box Results, 1990 through
1992. *

T O TAL LE N G TH (inches)
Species <6 in. > 6 in. > 12 in. Tota l

ra inbow trout 146 333 48 527

Sacramento sucker 1,358

Sacramento squawfish 353

Table 4 - Count offish (number/mile) from 28 habita t units in the Specia l Management
Section, 1992.

Sca les were collected from angler caught fish during the 1989 cree l survey of the 
Specia l Management Section. They were aged by D F G biologist (Table 8).

S E GME NT 3 - SP E CIAL MANA G EME NT S E C TIO N T O S E Q U OIA NATIO NAL PARK 
B O UNDARY

A lmost no informa tion is ava ilable for the reach of river be tween the upstream boundary 
of the SMS and Forks of the Kern. Access is limited to fishermen's tra ils tha t follow 
a long tributary streams from the lower Lloyd Meadow Road down to the Kern R iver. 
Trave l upstream and downstream from these tra ils is reported to be limited.

Little fishery informa tion is ava ilable for the Kern R iver .be tween Forks of the Kern and 
Sequoia Na tiona l Park. F ishery information was collected during 1992. Monitoring of 
the fishery consisted of a cree l census, angler survey boxes, postcard and snorke ling 
surveys.
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\

A cree l census clerk surveyed anglers on the Kem R iver ip the Golden Trout W ilderness 
on five occasions in July and August 1992. The census clerk a lternated his entry into 
the wilderness be tween the south and north. He would contact as many anglers as 
possible and ga ther informa tion on hours fished and numbers and species of fish caught 
and re leased. F ish were measured and we ighed when possible . Trips lasted from three 
to five days. The informa tion was not separa ted by park and forest, so these results 
include the entire Kem R iver from Forks of the Kem upstream to the headwa ters.

w
0

1

C Do
o

Up. Funston 
Up. Funston 
Up. Funston 

Low Funston 
9 Mile Cr. 
Kem F la t 
Up. Pyles 

3 Mile S ign 
® 4.0-3.3 Mile SMS 

3.2-2.0 Mile SMS 
2.0-1.2 Mile SMS

O)

0 500 1000 1500
Ra inbow Trout per Mile

H<6" >6 " >12 "

F igure 4 - Results of D irect Observa tion and E lectrofishing Surveys on the Kem R iver
During*1992 (see be low for description of name abbrevia tion).

Segment 4

Low Funston
2-Mile G l

Segment 3

3 Mile S ian
Segment 2

4JH Q 2-JL2

E lectrofishing sites in the park,
Snorke ling site in the park just upstream of Low Funston Meadow. 
Snorke iing, Kem R iver beginning an confluence of N inemile 

Creek downstream to confluence of Mahogany Creek.

Kem F lat 
Pyles C amp 
3 mile sign

4-mile Specia l Management Section upstream of Johnsonda le 
Bridge
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Twenty-five anglers were contacted during the 18-days of actua l cree l census. They 
had fished a tota l of 63.5 hours and caught 109 trout (1.72 trout per hour). The ca tch 
was composed of ra inbow trout, except for one brown trout. Forty percent of the trout
were harvested.

The length-frequency of the ra inbow trout reported during the cree l census is 
summarized in F igure 5. Seventy-e ight percent of the ra inbow were less than 12-inches 
in length. The average length of the ra inbow trout-was 8.9-inches. Note the high 
percentage of trout grea ter than 8-inches harvested.

Angler Survey Box

An angler survey box is loca ted a t Forks of the Kem Tra ilhead. This is the point of 
access for this section of river for most anglers. The results of the 1990 through 1992 
survey are summarized in Table 5. The ca tch ra te is re la tive ly high, ranging from 1.07 to 
1.93 trout per hour.

Another approach used to collect informa tion on angler success on the ma in stem Kem 
R iver was through the use of an angling survey postcard. About 800 postcards were 
printed (A ttachment B) a t the expense of a loca l angling club. The postcards were 
distributed to government agencies who issued wilderness permits and commercia l 
horse pack sta tions who use the area . In addition, cards were handed-out by the cree l 
census clerk (see be low). Postage was applied to 200 of cards in an a ttempt to increase 
the ir re turn.

It is apparent few of these cards were handed out to backcountry users. Only nineteen 
cards were re turned. O f these , 68% were cards handed out by the cree l census clerk. 
Some cards conta ined informa tion on more than one angler or covered more than one

day of fishing. A tota l of 22 anglers were accounted for on the cards. Anglers were 
asked where they fished. Using this informa tion, the results were divided be tween the 
park and the forest.

N ine anglers fished the Kem R iver in Sequoia Na tiona l Forest. They fished a tota l of 79 
hours and caught 106 trout (1.34 trout/hour). The ca tch consisted of 103 ra inbow and 3 
brown trout. Thirty-four percent of the ra inbow trout ca tch was harvested. N ine ty-one * 
percent of the ra inbow trout were reported to be less than 12-inches in length. A ll 3 
brown trout were greater than 12 inches (F igure 6).

Anglers were asked to ra te the ir angling experience from -2 (not sa tisfied) through a 
sca le to +2 (sa tisfied). The three ca tegories were: 1) Overa ll angling experience; 2) size 
of the trout; and 3) number of trout (A ttachment B). The results (nega tive and positive 
numbers) were added to obta in an overa ll score (Table 6).

Anglers were asked to express the ir opinion about the ir angling experience on the back 
side of the postcard. Severa l anglers (8) took the opportunity to write a note . Severa i 
anglers expressed concern about the large number of Sacramento suckers observed. 
Some anglers had comments about the need/lack of need for restrictive angling

A-n
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<6 6—7.9 B—9.9 10-11.9 12-13.9 14-15.9 16-17.9 >18

T O TAL LE N G TH (inches)

tggS RT K E PT RT/R ELE AS E D

F igure 5 - Length-Frequency of Trout Reported During a Backcountry Cree l C ensus of
Anglers on the Kern R iver.

• 1990 1991 1222

Surveys rece ived 73 103 121
Hours fished 285 488.5. 402.8

Ra inbow trout kept 119 89 138
ra inbow trout re leased 416 406 456
Tota l ra inbow trout 535 495 594

Brown trout kept 7 6 18
Brown trout re leased 9 20 18
Tota l Brown trout 16 26 36

Overa ll ca tch/hour 1.93 1.07 1.56
Mean trout/angler 7.5 5.1 5.2

Table 5 - Results from angler Survey Box Near Forks of the Kem, 1990 through 1992.

regula tions. Another wanted to see more enforcement of angling regula tions. Most 
anglers we lcomed the opportunity to communica te with someone .

A-12
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5RP --------------- SH F-----------------

Overa ll Angling Experience 14 5
S ize of Trout 5 5
Number of Trout___________________ __________ 10 5

Table 6 - Summary of angler’s a ttitude (sum of scores for nine teen anglers with possible
range be tween -2 to +2) while fishing in Sequoia Na tiona l Forest and Sequoia
Na tion Park.

Number of Trout

<6 7-7.9 8-9.9 10-11.9 12-13.9 14-15.9 16-17.9 >18

Tota l Length (inches)

RT Re l RT Kepi E E) BN Re l BN Kept

F igure 6 - Length-Frequency D istribution of Trout Reported from Postcard Survey of the
Kem R iver.

D irect Observation

The Kem R iver from the confluence of N inemile Creek downstream to just upstream of 
Forks of the Kem was sampled using direct observa tion in September 10-14, 1992. F ish 
were counted by species and size groups as described above . Only 3 squawfish were 
observed in this reach of river. Counting was done in 39 habita t units measuring 10,178 
fee t in length. Suckers were extreme ly abundant and were counted in only 10% of the 
habita t units. Results of counts upstream of the Forks of the Kem are shown in Table 7. 
F ew trout grea ter than 12-inches in length were observed in the sections of river 
surveyed.

Aoe and Growth

F ifty-five trout sca le samples were collected during 1989 and 1992 cree l census of the 
SMS . Sca les were collected from 84 trout by members of Trout Unlimited during the fa ll 
of 1991 from Segments 3 and 4. Sca les were used by D F G biologists to estimate the 
age of the trout. Sca les were a lso collected by volunteers from Trout Unlimited and 
D F G biologists during 1991 and 1992 surveys. Trout Unlimited contracted with 
Humboldt S ta te University to age these sca les (Taylor, 1993). Sca les collected during
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4

Species < 6 in > 6 in. > 12 in. Tota l

ra inbow trout 455 391 15 861

Sacramento sucker ' 2,986

Sacramento squawfish _ 3

Table 7 - F ish Counted (fish/mile) from N inemile Creek to Forks of the Kern, 1992.

University on the Trout Unlimited contract (Whitman, 1992). A ll known ava ilable 
informa tion is presented in Table 8, a long with age and growth informa tion from other 
west slope S ierra streams. Sca les collected by S C E biologist came from downstream of 
F a irview Dam. '

Samples from the Kern R iver were collected from trout a t various e leva tions and 
different growing, conditions. It would appear tha t trout in the Kem R iver are growing a t 
a faster ra te than ra inbows from the K ings R iver and average growth ra tes for west 
slope S iena streams.

S E GME NT 4 - S E Q U OIA NATIO NAL PARK
�

A trip was made by D F G biologist into the upper Kem R iver in August 1992. Three 
sections were sampled with e lectrofishing gear. F ish popula tion estima tes were made . 
A ll fish were measured and we ighed and sca le samples taken from a representa tive 
sample of trout. In addition, some cree l census and postcard informa tion was collected, 
a long with angler survey box informa tion.

Age and Growth

During the 1992 D F G survey of the Kem R iver within Sequoia Na tiona l Park, sca les 
were collected from trout for age de termina tion. A ll fish were measured to the nearest 
mm tota l length. Sca les were aged by a gradua te student a t Humboldt S ta te University 
and the results summarized (W itman, 1992). E ighty trout were used to de termine 
lengths a t various age classes (Whitman, 1992, Table 8. It would appear tha t trout from 
the upper Kem R iver are growing faster than means figures from other west slope S ierra 
streams.

A survey trip was made into the Funston Meadow area of the Park in August 1992 by 
Department biologists. Three reaches of the Kem R iver were sampled by e lectrofishing 
and popula tion estima tes were made using maximum like lihood remova l estima tor. The 
results of the e lectrofishing survey are summarized in Table 9 and F igure 4.

Near lower Funston Meadow, seven habita t units with a tota l length of 1,270 ft were 
sampled by direct observa tion me thod. Sacramento suckers were extreme ly abundant 
but were not counted. Squawfish were not observed. Results of the counts for ra inbow 
trout in number of trout per mile were as follows: < 6 inches - 416, > 6 inches - 245, >
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12 inches — 25, for a tota l of 686 trout. Only three brown trout and one brook trout were 
observed.

K ings S ierra Humboldt Humboldt
Age D F G* S C E ++ R iver”^ Nevada* S tudy** S tudy***

0 _ 2.4-4.1 --

*

5.6 4.51
1 7.5 5.3-6.9 4.2 3.9 ‘ 8 6.72
2 9.25 6.7-8.1 6.9 6.5 9.9 9.70
3 11.9 10.8 9.05 8.3 . 12.32
4 12.75 — 15.98

Table 8 - Comparison of Mean Tota l Lengths (inches) of Age C lasses for Kem R iver
Ra inbow Trout with K ings R iver ahd S ierra Nevada Ra inbow Trout.

Specia l Management Section, Kem R iver (Segment 2)
Southern C a lifornia Edison, 1991 (Segment 1)
Murphy, K . 1988 (K ings R iver upstream of P ine F la t Reservoir)
Snider and Linden, 1981 (various west slope S ierran streams)
Humboldt S ta te University, Taylor, 1993 (Kem R iver, Segments 2,3, & 4) 
Humboldt S ta te University, Whitman, 1992 (Kem R iver, Segments 2,3, & 4)

R iver
Section

Length of
Section (F T .)

Est. F ish
per Mile Lbs/Acre

Est. No. >
6 wch/Mile

RT 1 •248 1405 31.4 521*
SKR 1 248 3874 537*

RT 2 371 1053 16.6 386*
SKR 2 371 3372 524*

RT 3 475 622 8.2 126*
SKR 3 475 2011 322*
’ Approxima te

Table 9 - Summary of Three E lectrofishing S ites in the Funston Meadow Area of the
Kem R iver, Sequoia Na tiona l Park.

RT = ra inbow trout 
SKR = Sacramento sucker

Note: Section 1 was upstream of Upper Funston Meadow and away from the tra il; 
Section 2 was a lso upstream of upper Funston Meadow, but closer to the tra il; and 
Section 3 was about ha lfway be tween upper and lower Funston Meadows.

Backcountrv Cree l C ensus

The cree l census was not separa ted by park and forest. See the discussion under 
Segment 3 (page A-10 through A-11).
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Postcard Survey

Thirteen anglers fished the Kem R iver in Sequoia Na tiona l Park for a tota l of 42.5 hours. 
They caught 122 trout (2.87 trout/hour). The ca tch consisted of 115 ra inbows and 7 
brown trout. Twenty-seven percent of the ca tch was harvested. E ighty-seven percent of 
the ra inbow and 100 percent of the brown trout were less than 12-inches in length 
(F igure 6). Angler's tha t fished the park had a higher ca tch ra te than anglers fishing the 
forest (2.87 compared.to 1.34-trout per. hour). The postcard a lso asked questions about 
how angler fe lt about the ir experience tha t day. Table 6 compares the results for the 
park and the forest. The scores were much higher for anglers in the park than the 
forest.

The angler survey box in the Park is loca ted a t the Kem Ranger S ta tion. Results of the 
1990 through 1992 surveys are summarized in Table 10. The number of forms rece ived 
during 1990 and 1991 were low. A very coopera tive backcountry ranger from Sequoia 
Na tiona l Park caused the number of forms re turned to increase drama tica lly during 
1992. The ca tch ra te rema ined high in a ll three years.

1990 1991 1222

23 15 112
102.2 55.2 365.3

40 23 109
246 170 784
286 193 893

4 1 8
10 0 30
14 1 38

2.93 3.73 2.55
13.0_______ _______ 12.9 _______ 8.3

Surveys rece ived 
Hours fished

Ra inbow trout kept 
ra inbow trout re leased 
Tota l ra inbow trout

Brown trout kept 
Brown trout re leased 
Tota l Brown trout

Overa ll ca tch/hour 
Mean trout/ana ier

Table 10 - Results of Angler Survey Box a t Kem R iver Ranger S ta tion, Sequoia Na tiona l
Park.
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A ttachment A - Angler Survey Form

Kern R iver Xngler survey

The Dep«rtMnt o{ P iah and C a ity iir coopera tion with Sequoia 
Na tiona l Park, la conducting an eva lua tion of the wild trout 
fiehery of the Kern R iver in the vicinity of the Kern C anyon 
Ranger S ta tion. Ha requee t your he lp in this eva lua tion by 
providing the following informa tion in thie eurvey. P lease use 
this form for ona flaV i flehlno on the Kern R iver by one angler 
PIllT .

P le ftja do _not -Include informa tion for anv fishing
.wi

Da ta fished ____________ Number of hours fished

Check -one gear used primarily: ba it _______ lure _______ fly ___

Number of ra inbow trout caught _________ kept _________ re leased ____

Number of brown trout caught _________ kept _________ re leased ____

aectioa fiabadi

Check if you fished primarily in the section upstream of the 
Sequoia Na tiona l Park Boundary, ________________

Check if you fished primarily in the section downstream of the 
Sequoia Na tiona l Park Boundary.

� X2I or rxsR
Enter number of each species caught by sizes

B flinfrqw Trout Brown Trout
K fiR t Re leased Kept Re leased

Less than 6" _______ _____________ _______ ____________

6" - 7.9" _______ ____________ _______ ____________

0" - 9.9“ _______ ____________ _______ ____________

10“ - 11.9“ _______ ____________ _______ ____________

12" - 13,9* _______ ___________ _______ ___________

14" - 15.9" _______ ____________ _______ ____________

Grea ter than 10“

P lease indica te your sa tisfaction with the following sta tements 
regarding this fishery by circling the number which most close ly 
re flects your fee lings.

Mot sa tisfied Sa tisfied

1. Overa ll angling experience this day -2 -1 0 +1 +2

2. S ize of trout -2 *1 0 +1 +2

3 . Number of trout “2 -1 0 +1 +2

If you wish to provide additiona l comments please use the reverse 
a ide of this fora .

Thank you for your cooperation
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A ttachment B - Ma il-in Postcard*
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MANA G EME NT O F N O N-SALMO NID FISH E S

Na tive fishes, other than trout, of the upper Kem R iver basin are Sacramento 
sucker, hardhead, and Sacramento squawfish. It is the responsibility of the 
Na tiona l Park Service , U . S . Forest Service and C a lifornia Department of F ish 
and G ame to see tha t na tive fishes are perpe tua ted. Non-sa lmonid fishes appear 
to be doing we ll, in part due to a ltera tions in habita t caused by man.

The re la tionship of suckers to wild trout needs to be investiga ted. E fforts should 
be made to find a gradua te student interested in pursuing this subject. Moyle 
(1976) sta tes tha t sucker may be bene ficia l to game fish popula tions, “as forage 
fish tha t utilize food [a lgae and de tritus] large ly unava ilable to gamefishes.”
These nutrients are then ava ilable to the larger gamefish tha t prey on nongame 
species. There is some concern about the domina tion by suckers of some 
reaches of the upper Kem R iver.

�

Hardhead

The hardhead feeds primarily on invertebrates and aqua tic plants, a lthough large 
specimens could consume sma ll trout. The Southern C a lifornia Edison re licensing 
studies showed many hardhead present from F a irview D iversion Dam 
downstream to be low Powerhouse Number 3. While there is an interest in 
reducing the popula tion of large predatory fish, there is a lso a need to ensure the 
continued existence of sma ller specimens. This is not anticipa ted to be difficult 
since the various sizes of the same species occupy different habita ts. The larger 
fish are found in the large deep pools, while the younger, sma ller fish occupy the 
sha llow edges of pools.

Sacramento Squawfish
*

C a tchable trout tagging studies by C a lifornia Department of F ish and G ame 
biologists have shown a fa irly low re turn to the angler of planted trout in the Kem 
R iver. S tudies have not been conducted to eva lua te why these low re turn ra tes 
exist. There is little doubt, however, tha t large squawfish are impacting the 
ca tchable trout program through preda tion on stocked trout.

Large squawfish can be easily observed in most large pools. F ish popula tion 
sampling conducted for the Southern C a lifornia Edison re licensing of Kern R iver 
Number 3 (S C E , 1991) revea led tha t squawfish comprised from 20% to 60% of 
the fish population in sample sites from the powerhouse upstream to just be low 
F a irview Dam (F igure 2, page A-6). Predation by squawfish on planted trout is 
we ll documented by ha tchery personne l. Squawfish are , a t least in part, 
responsible for the low re turn of ca tchable trout to the angler. One of the most
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prominent comments rece ived during the public scoping process dea lt with 
reducing the squawfish popula tion to give the angler a chance to ca tch the 
stocked trout.

The impact of squawfish preda tion on wild trout is less clear. Trout and 
squawfish evolved toge ther in the Kem R iver. Vulnerability to predation is higher 
for ha tchery trout than for wild trouL W ild trout will usua lly seek cover, including 
the whitewater a t the upper end of large pools. Ha tchery trout will usua lly take up 
a position in the center or upper end of a pool, making them more vulnerable to 
predators. While ha tchery personne l avoid planting trout in large pools, the 
impact of large preda tors is still thought to be significant.

ME TH O DS O F R E DU CIN G LAR G E PR E DAT O RS

A t present, there is virtua lly no harvest of squawfish. Following is a brie f 
discussion of me thods tha t could be utilized to reduce preda tory fish a t se lected 
locations.

The current angling regula tions a llows spearfishing in the Kem R iver upstream to 
the Johnsonda le Bridge for the taking of carp, goldfish, western (Sacramento) 
sucker, hardhead, and Sacramento squawfish from May 1 through September 15.

Spearfishing is usua lly not a very e ffective me thod for e limina ting large numbers 
of squawfish. Some squawfish can be killed, but once this occurs, the other 
squawfish become quite difficult to spear. However, the e limina tion of even a few 
large squawfish from trout stocking areas could result in increases in the re turn of 
planted trout to the angler. E fforts to reduce the popula tion of large squawfish will 
have to be continuous.

Squawfish Derbies

Ma inta ining control over these large preda tors will require an ongoing program 
supported not only by government agencies but the public. The agencies 
responsible for management of the aqua tic resources of the Kem R iver 
wa tershed support the concept of public involvement in this program. There are 
plans to request the support of the loca l chamber of commerce ’s or similar 
organiza tions in sponsoring an annua l squawfish derby. To be successful, such a 
program will require widespread support and participa tion by the community.

E lectrofishing is the use of e lectrica l current to stun fish. This can be an e ffective 
technique in sha llow wa ter. This technique is somewhat limited in large rivers.
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However, in the diverted section of the Kem R iver, it may be possible to drop the 
flows to a low leve l which would increase the e ffectiveness of e lectrofishing to 
collect squawfish. Coordina tion with Southern C a lifornia Edison and the use of 
volunteers could make this an e ffective option to remove squawfish from se lected 
river reaches. Past sampling has shown tha t targe squawfish can easily be 
herded by a team of divers. It may be possible to herd the larger squawfish into 
sha llow wa ter and then cut-off the ir re turn to deep wa ter with ne ts. They then 
might be susceptible to e lectrofishing.

Chemica l Control

There is a chemica l (Squaxon) which is specific to squawfish. However, it is not 
currently registered for use . To ge t this chemica l registered by both the federa l 
and sta te government is costly and it is currently not appear feasible for the
manufacturer.

The only chemica l tha t is registered for control of unwanted fish is commercia l 
formulations of rotenone . Rotenone trea tments (e ither limited or extensive) could
be used to reduce squawfish popula tions. Rotenone is toxic to a ll fish present.

�

There are three options for the use of chemica ls to control undesirable fish 
popula tions. The first is tota l eradication offish from a body of wa ter. This is not 
feasible because it is difficult to accomplish a tota l kill and a ll sources of re- 
invasion of undesirable species would have to be blocked. Tota l eradica tion of 
na tive species is not consistent with the goa ls of this plan. The second option is 
a partia l control treatment where in certa in portions of the targe t wa ter would 
rema in untrea ted. The third option would be a spot trea tment where block ne ts 
are placed a t each end of a se lected section to prevent escape and the portion in 
be tween is then trea ted. S imilar trea tments have been conducted in nearby 
wa ters (lower Kern R iver, South Fork Kem R iver, Success and Kaweah 
Reservoirs), and if properly done , the la tter two options would be consistent with 
the goa ls of this plan.

A grea t number of environmenta l requirements would have to be me t be fore a 
decision to use rotenone could be implemented. Environmenta l concerns such 
as wa ter qua lity, public hea lth, e tc. would have to be addressed be fore a 
trea tment could take place . This would include public review of any proposed 
project. The C a lifornia Department of F ish and G ame has produced an 
Environmenta l Impact Report on the use of rotenone (C a lifornia Department of 
F ish and G ame , 1994).

Detonating cord is a round, flexible cord conta ining a center core of high 
explosives. It is used as a non-e lectrica l de tona ting device for explosives.
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De tona ting cord has been used to sample fish in short reaches of stream. The 
Department of F ish and G ame has been experimenting with de tona ting cord to 
e limina te an illega lly introduced popula tion of squawfish on the E e l R iver (Week, 
persona l communica tion). The squawfish in the E e l R iver are negative ly 
impacting na tive stee lhead trout and sa lmon popula tions.

Snorke ling surveys on the E e l R iver-revea led-tha t during the low flow period, 
large squawfish were grouped in deep pools separa ted by some stream distance . 
C a lifornia Department of F ish and G ame biologists were able to concentra te the ir 
control e fforts on these pools. The de tona ting cord was placed on the bottom of 
pools where squawfish were loca ted. De tona tion of the cord had little visible 
disturbance outside the river and resulted in an 80 to 90 percent kill in 18-foot 
deep pools. The use of de tona ting cord appears to be a viable option to manage 
large preda tory fish popula tions.

f

Reaches of the Kem R iver from F a irview Dam downstream through Kemville 
were surveyed during la te 1993 to map the loca tion of concentra tions of large 
squawfish. To use explosives in these areas, will require permits from the Forest 
Service , Kem County and the F ish and G ame Commission (and possibly others). 
If these permits can be obta ined, de tona ting cord may be used on an 
experimenta l basis to reduce the preda tory fish popula tion. A separa te plan
would be prepared de ta iling the location, techniques and sa fe ty precautions to be 
taken.

An Environmenta l Ana lysis would most like ly have to be prepared be fore such a 
project could go forward. It is important tha t only the larger problem fish are 
removed. Any e ffort to control large preda tory fishes should not nega tive ly impact 
other species (i.e . frogs and western pond turtles) in the area . Snorke ling and 
e lectrofishing will be used to monitor fish popula tions to ensure squawfish are not 
be ing e limina ted. Monitoring of other species, such as hardhead, will occur to 
ensure they are not be ing nega tive ly impacted.
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E XHIBIT 2
K E RN RIV E R N O . 3 HYDR O ELE C TRIC PR OJE C T 

MINIMUM INSTR E AM FLO W R E Q UIR EME NTS F O R LIC E NS E Y E ARS 1-30

MO NTH
FLO W*
(C F S)

October 80
November 40
December 40

January 40
F ebruary 40
March 70
April 100
May 100
June 100
July 130

August 130
September 100

* Or in-flow above 35 cubic feet per second (cfs), whichever is less. Edison diverts 25 cfs a t 
F a irview Dam to provide a re lative ly cool source of wa ter to the C D F G Kem R iver fish hatchery. 
The minimum flow for power genera tion a t the project powerhouse is 35 cfs. As the difference of 10 
cfs will not ma teria lly a ffect minimum flow leve ls of fish habita t, the F E R C Dra ft Environmenta l 
Assessment recommends, and C D F G , US F WS , AND US F S agree , tha t the minimum diversion 
amount be 35 cfs to a llow S C E to genera te power while providing sufficient flow for the C D F G 
ha tchery.
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AME NDME NT LO C ATIO N
IN TH E D O C UME NT

AME NDME NT

Page 1, T itle Page , added phrase as 
shown:

Amended as of November 9. 2005 1

Page 2, line 5 of title , added phrase as 
shown:

Amended as of November 9, 2005

Page 2, paragraph 1, line 3, added phrase 
as shown:

.. .into this 27th day of September 1995, and 1
is amended as of November 9. 2005. bv and 

| be tween...
Page 3, Section 3., line 4, revised and 
added as shown:

...these goa ls will be proposed by the 1
individua l resource agencies and each-Party 
the Parties, subiect to Section II.A .L will 
have a vote on whether....

Page 4, Section I.A .9, replaced “team” 
with “term”.

The team term “Interest Account” means 1

Page 4, added Section LA . 10. as shown: 10. The US F S and the US F WS are not 
“Parties” to the followine provisions of this
MO U: Sections I.A .8:1.A .9: I.B .6: III.A .l:
and m.A .3.

Page 4, Section I.B .5., lines 2-8: de le ted 
as shown:

...(iii), each-party, except Edison, .sha ll- 1

U lLLrC ijl i VwLUU ilU rlU i iULli LilLil JJL C UL11 vi Lllv

Parties except Edison agrees to continue the 
use of the Funding Account and the Interest 
Account for the purposes described in this 
MO U ., the trustee of the-Funding Account

U tliU llillU tlk) VU tL vl Lllw f til LlLij IU llltl 1 IlLiT lT i

xOJIO VV 111^ LvlIiiU-iULlU ll HI L/i Uwi LU llll w Vi l iIw

Parties, except Edison sufficient time-te 
execute another agreement concerning the 
use of any rema ining meney. |

Page 4, moved lines 5-8 from Section I. 
B .5, established them as Section I.B .6 
and revised them as shown:

uThe trustee of the Funding Account and 
Interest Account may be directed by a 
unanimous vote-of the Parties to transfer 
ma inta in those accounts to another trustee or 
a governmenta l aeencv for use in a manner 
consistent with the purposes of this MO U 
and the criteria listed under Section Il('B)f6 ).

uiU C l it/ UIiU n LilL x U i LIC ij) LALCJJL . C U lauiJ

buiiicitnn units c a c u u l c  uiiuuitsi-iigiisoiiicjii

rvAn^rt-rmn rt tT% ^ nra r\T am? ramoimnn m ?
wIIIv LlkjL UJt i 1 11 cX 11111H iuiltr j 4

LW #1267107

2





Page 6, Section II.A .L, line 3, added 
a shown:

Unless specifica lly authorized bv the ir respective
asencv. the US F S and US F WS participants sha ll
not have a vote on proposa ls tha t the ir respective 
F edera l Asencv may submit or implement, nor
on measures that a ffect the ir respective F edera l
A sene v. nor on determinations resardintr choice
of. actions of, or directions to the trustee of the
Fundintr Account and the Interest Account. In
such situa tions where a F edera l Asencv is not
votine on a particular measure , then that F edera l 
Asencv will not be counted toward
determination of a Quorum.

Page 7, Section line 2:
replaced “(1)” with “(i)” and added 
“and”-

The Parties sha ll £TK i) decide on the use of
Interest Account funds for studies and 
enhancement measures: and (ii) treat...

Page 10, Section III.A . 1.1, added a 
sentence a t the end of the paragraph 
as shown:

The Parties mav a llow the Trustee to combine
the Fundins Account and the Interest Account
into one account as Ions as the principa l and ne t
income on the principa l are appropria te ly
tracked.

Page 10, Section III.A .1.,3, added a 
phrase a t the end of the paragraph as 
shown:

The Funding and Interest Accounts sha ll operate 
until the termination of this MO U to fund the 
activities discussed in Subsection II IB ), or until 
such la ter time as the Parties mav decide bv
written agreement.

Page 14, revised signa ture dates as 
shown:

T995-2005

LW #1267107
3






