
Name 

Address 

Date filed ...... O.CJ .. ~.t:Ll9.9Q_ ........... -... ······-····-······· 
Priority ········································································-········· 

Action suspended until ···············-······· .. ·····-···· .. ··-········· .. 

Return to applicant ·····--·····-··-·········-···-······-········· 

Date of approval ··············-···········-····································· 

CONSTRUCTION 

Date for beginning ·····························-····-························· 

Date for completion ····-·-······-···-········-·-····-··-·-···­

Extended to ·····························-······································ 

Date for application of water ·····-······················-············· 

Extended to ·-··-···-·-·-···-···-··-·······-·-······-··-···--

-·-···········-···········~----·······-·········· ...... ·················•··············-····· 

PROSECUTION OF WORK 

Form "A" filed ····-··-· .. ·····-········-···-··-···---····-·· ....... . 

Form "B" filed ..................................................................... . 

Form "C" filed ····-······-·-····--·-·-··· ·-·-········-···-·-··· 

FINAL PROOF 

Blank mailed ·····················································-··········-······· 

Proof received 

Dat~ certificate issued ···········-··········································· 

Application No. 

Permit No. 

Certificate No. 

Stream Index, Page No . ................................. . 

Co. 

ASSIGNMENTS 
Date To Whom 

REI\IARKS 

Date 
FEES PAID 

Amount Receipt No. 

·············-····· Cert. Fee ·····--·········-
FEES REFUNDED 

Date I Amount j Check No. 

............................. ·----···-··-··-···~-·--·-·· .. ·······-----· 

Address Volume Page 

--···························· ....................................................................... . .................................................. 

.. . .......................................................... ·-········ .. ····· .. ······ ..................................... . 

..................................... ... ........................................ ................................. .... .. 

. . ..................................................... ···•··· ... -............................................ . ................... ._ .......................... . 

....... . .............................................................................................................. .-........ _. ............................................... 
... .. .......................................................................... -...................................... . . ................................. .. 
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NUMBER b O 2 J 
Chec~et.; - Mo __ Cash..__ _ 

_ · _ Surface Applicadon 

__ Reservoir Application 

__ Ground Wa.rec Application 

__ Transfe.c Application 

__ PFO Request 

.. _, __ Research 

_ Hydroelectric Fees 

-- Copying 

_ Assignment 

~=~onof;jjµff1 
_ Other 



Mr. Dwight French 

STOEL RIVES LLP 

A T T O R N 8 Y S 

SfANDARO INSURANCE CENTER 

9005W FIFTH AVENUE,SUJTE 2300 

PORTLAND, OREGON 97204-1268 

Phone /5-03) 224-3380 Fax (5-03) 220-USQ 

TDD /S-03!221-1045 
lnli!met "'"""''.st~l.com 

May 16, 1997 

Water Rights and Adjudication Division 
Oregon Water Resources Department 
158 12th Street, N.E. 
Salem, OR 97310-0210 

WILLIAM H. HOLMES 

Direct Dial 
(503) 294-9207 

email whholmes@stoel.com 

Re: lnstream Flow Application Nos. IS-73368, IS-73369, IS-73370, 
IS-73371, IS-70094, IS-70812, IS-70813, IS-71172, IS-71173, 
IS-71174, IS-71175, IS-73350, IS-70695, IS-73379 

Dear Mr. French: 

The Water Resources Department (the "Department") recently issued a series of 
superseding proposed final orders ("PFOs") for four instream water rights applications in the 
Rogue River Basin. The applications were originally submitted by the Oregon Department of 
Fish and Wildlife ("ODFW") and include Applications IS-73368, IS-73369, IS-73370, and 
IS-73371. PacifiCorp operates hydroelectric facilities on the Rogue River and, on behalf of 
PacifiCorp, we have filed protests to all four applications. 

PacifiCorp is prepared, however, to enter into a global settlement with ODFW 
concerning the various instream rights that affect rivers where PacifiCorp conducts 
hydroelectric operations. The language that the Department added to the superseding Rogue 
River PFOs provides a good starting point. 

If the Department, ODFW, and PacifiCorp can agree on the following points, 
PacifiCorp would be willing to withdraw its objections to the instream water rights that it has 
protested: 

1. PacifiCorp's hydroelectric facilities on the Rogue River and elsewhere are 
federally licensed. Therefore, condition no. 6 in the Rogue River Draft Certificates, 
(including IS-73368, IS-73369, IS-73370, and IS-73371) should be amended as follows: 

PDXIA-73412.l 58815-0052 
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STOEL RIVES LLP 

Mr. Dwight French 
May 16, 1997 
Page 2 

"6. The instream water right will have no effect on 
hydroelectric uses authorized by the State of Oregon or any 
federal agency." {Emphasis shows addition.) 

2. Condition Nos. 6 (as amended above), 7, and 8, 1 which were added to the 
Rogue River Draft Certificates, should be added to the certificates accompanying the 
following applications: IS-70094, IS-70812, and IS-70813 (Klamath Basin); IS-71172, 
IS-71173, IS-71174, IS-71175, and IS-73350 (North Umpqua Basin); IS-70695 (Deschutes 
Basin); and IS-73379 (Rogue Basin). 

3. PacifiCorp believes that ODFW's requested instream flows are too large and 
are not supported by substantial evidence in the record. This issue is partly resolved by 
Condition Nos. 6, 7, and 8, which make it clear that each instream flow is subordinate to 
PacifiCorp's hydroelectric rights. However, these conditions do not resolve PacifiCorp's 
remaining concern, which is that ODFW's claimed flow levels could be used against 
PacifiCorp in a future proceeding. 

PacifiCorp believes that this issue can be resolved if ODFW submits for the record in 
each of the instream applications described above a letter stating that (1) ODFW recognizes 
that PacifiCorp disagrees with the instream flow levels proposed by ODFW; (2) the parties 
have agreed to disagree for purposes of the issuance of the instream water rights certificates; 
(3) ODFW will not attempt to use an instream water right in any future state or federal 
proceeding as evidence that PacifiCorp has agreed to or acquiesced in such instream flows; 
( 4) PacifiCorp shall not be collaterally estopped or barred by administrative res judicata in 
any future state or federal proceeding to raise such arguments or introduce such evidence as 
it deems reasonable or appropriate regarding appropriate flow levels; (5) ODFW will 
negotiate in good faith should PacifiCorp ever request the use of additional stream flows that 
are in conflict with the instream rights, just as it bas with respect to instream flows at the 
Powerdale facility in the Hood River; and (6) ODFW understands that these representations 

follows: 
Conditions 7 and 8, as they appear in the Rogue River Draft Certificates, are as 

"7. The instream water right will not be enforceable 
against non-consumptive hydroelectric uses. 

"8. The instream water right will have no call on water 
legally stored under a senior water right." 

PDXlA-73412. 1 S881S-OOS2 
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Mr. Dwight French 
May 16, 1997 
Page 3 

STOEL RIVES LLP 

and understandings are a material inducement to PacifiCorp to withdraw its objections to the 
pending instream flow applications. 

In exchange for these actions, PacifiCorp would be willing to withdraw its objections 
to all of the currently contested instream water rights applications and to dismiss its pending 
petition for review of IS-71175 (North Umpqua Basin). PacifiCorp v. Oregon Water 
Resources Department and Oregon Water Resources Commission, No. 96C14220. 

After you have had an opportunity to review this settlement proposal, please contact 
me at 294-9207 or my associate, David Filippi, at 294-9529. We would, of course, be 
willing to meet with both Department and ODFW representatives to discuss a settlement of 
PacifiCorp's protests. 

If ODFW is unwilling to further discuss settlement at this time, we request that the 
Department promptly schedule all of the protested applications for c sted case hearings, as 
required by ORS 537.175. 

cc: William R. Cook, Esq. 
Karen L. Moynahan, Esq. 

P.DXIA-73412.1 58815-0052 
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INTEROFFICE MEMORANDUM 
· Water Rights Section 

FROM : Dwight French, x268 ~ 

DATE : March 26, 1997 

RE: Water Availability for ISWR applications/files 

You asked about the file copies of Estimated Average Natural Flow 
(EANF} for ISWR applications . 

There is not a printout in each file similar to what you would 
generally see in an out of stream application file . The EANF 
information is in either the Technical Review (TR} or Initial 
Review (IR} as well as the Proposed Final Order (PFO). 

During the processing of the ISWR applications, Rick Cooper and/or 
Ken Stahr would provide us with a electronic copy of the wate r 
availability information for a particular group of ISWR 
applications. We would then cut and paste that information 
directly into the TR or IR. When preparing the PFO, we would cut 
and paste from the TR or IR directly into the PFO. 

In summary, our EANF numbers are in the TR or IR and the PFO f o r 
each particular ISWR application file. 

cc: Mike Mattick 

,4 ii P ~-Ir: s. led Is w~ F/1-e r 



~~~-Appll~atlons with Protests 
412197 

Basin App Num 

2 

o< 71556 A 

Total for Basin 2 : 1 

4 

[t. 71793 

o"- 71798 

72076 

72077 

72078 

72079 

72080 

72081 

Total for Basin 4 : 8 

5 

rJ- 70353 

l 10354 

eh. 70357 

I ;~::: i 70358 

t)l'-- 70605 

\ 70606 

l 10606 

l 10612 

I 10695 

J_ 70695 

1 73199 

Total for Basin 5 : 13 

6 

(69949 

\ ~"' V' 69949 
y/' i)/) 69951 

vv .\"' 69951 

Page 1 of6 

69958 

69958 

69958 

69959 

w 
w 
w 
w 
w 
w 
w 
w 

A 

A 

A 

s 
s 
A 

A 

s 
A 

A 

A 

A 

A 

A 

s 
s 
A 

s 
A 

s 
s 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF ASH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

l l 
/ 2 



~n?troam .Applicatio ns with Pro tests 
~412197 

-Basin App Num 

6 

69959 s OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69959 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69961 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69961 s OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69961 s OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69963 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

69963 s OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

L 69963 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

iJK 70251 A OREGON DEPARTMENT OF FISH & WILDLIFE 

fY, 70589 A OREGON DEPARTMENT OF FISH & WILDLIFE 

\ 70640 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70640 A OREGON DEPARTMENT OF FISH & WILDLIFE 

r0641 A OREGON DEPARTMENT OF FISH & WILDLIFE 

. 70641 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70642 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70642 s OREGON DEPARTMENT OF FISH & WILDLIFE -o K 70645 A OREGON DEPARTMENT OF FISH & WILDLIFE 

I 70645 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70646 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70646 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70651 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70651 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70652 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70652 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70653 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70653 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70654 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70654 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70655 s OREGON DEPARTMENT OF FISH & WILDLIFE 

}.- 70655 A OREGON DEPARTMENT OF FISH & WILDLIFE 

To tal for Bas in 6 : 38 

9 

70863 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70864 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70870 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72163 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72168 s OREGON DEPARTMENT OF FISH & WILDLIFE 

Page 2 o f 6 



lnstream Applications with Protests 
l4/2/97 

Basin App Num 

9 

72168 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72169 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72169 s OREGON DEPARTMENT OF FISH & WILDLIFE 

72170 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72173 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72181 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72186 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72187 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72188 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72191 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72194 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Bas in 9 : 16 

10 

71450 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71455 s OREGON DEPARTMENT OF FISH & WILDLIFE 

71455 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 10 : 3 

11 i :~\ 
OtJll l~ \)c1oo~ A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

Total for Basm 11 : 1 

12 

71467 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71468 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71472 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 12 : 3 

13 

70486 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70487 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70656 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70657 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70658 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70659 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70662 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70663 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70664 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 13 : 9 

Page 3 of 6 



lnstream f.pptications with Protests 
.-4/2/97 

Basin App Num 

14 

G:0094 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

f< 0094 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

0094 A OREGON DEPARTMENT OF FISH & WILDLIFE & PARKS 

70798 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70798 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70799 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70799 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70800 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70800 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70801 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70801 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70802 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70802 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70804 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70804 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70807 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70807 s OREGON DEPARTMENT OF FISH & WILDLIFE . 

70807 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70808 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70808 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70809 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70809 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70809 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70812 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70812 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70812 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70812 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70813 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70813 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70813 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70813 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70813 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70815 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70815 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70816 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70816 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70821 A OREGON DEPARTMENT OF FISH & WILDLIFE 
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lnstream Applications with Protests 
4/2/97 

Basin App Num 

14 

,70824 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70826 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70829 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70829 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70829 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70829 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70830 s OREGON DEPARTMENT OF FISH & WILDLIFE 

70830 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70830 s OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 14 : 46 

15 

70982 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70993 A OREGON DEPARTMENT OF FISH & WILDLIFE 

70998 w OREGON DEPARTMENT OF FISH & WILDLIFE 

71008 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71201 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71614 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71622 A OREGON DEPARTMENT OF FISH & WILDLIFE 

72843 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 15 : 8 

16 

71172 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71173 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71174 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71181 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71182 A OREGON DEPARTMENT OF FISH & WILDLIFE 

11rn3 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71184 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71185 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71190 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71192 A OREGON DEPARTMENT OF FISH & WILDLIFE 

71193 A OREGON DEPARTMENT OF FISH & WILDLIFE 

73350 A OREGON DEPARTMENT OF FISH & WILDLIFE 

Total for Basin 16 : 12 

17 

70228 A OREGON DEPARTMENT OF FISH & WILDLIFE 
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lnstreilm Applications with Protests 
412197 

Basin App Num 

17 

70229 A 

70230 A 

70348 s 
70348 A 

70448 s 
70448 A 

70574 A 

70877 A 

70891 A 

70895 A 

70895 A 

70915 A 

71697 A 

80446 A 

Total for Basin 17 : 15 

173 

Page 6 of 6 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FlSH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 

OREGON DEPARTMENT OF FISH & WILDLIFE 



STATE OF OREGON 
WATER RESOURCES DEPARTMENT 

INTEROFFICE MEMORANDUM 

TO: MARIE LICARI, FISCAL 
CC: FILE 
FROM : Russ Klassen 

SUBJECT: REQUEST FOR REFUND CHECK 

PLEASE REFUND $ zoo~ To ..,.,.-~Z~&-~~"Ai~v~o~,;:=-__ E~£<=c=-=0~tt ..... e2.,,..Yff2 ........... """'e2=w'----
FILE # ?CJ?(? ' RECEIPT # zr:?z . THESE FONDS ARE 
REFUNDED DUE TO : 

APPLICATION REJECTED -----
APPLICATION WITHDRAWN -----
EXCESS FEES COLLECTED FOR APPLICATION -----
FILE CLOSED -----

---,.,XJ......,... __ PROTEST FILING FEE 

_____ OTHER: _________________ _ 

PLEASE INCLUDE THE FOLLOWING MAILING ADDRESS ON THE CHECK: 

L s-c:e ?cJf'rZ t ?oo0 
IMAR 2 u l997J 



March 17, 1997 

John F. Cook 
Acting Area Manager 
Bureau of Reclamation 
Klamath Basin Area Office 
6600 Washburn Way 
Klamath Falls, Oregon 97603 

Oregon 
WATER 

James K. Bryant RESOURCES 

Dilr.ffiQIT M EN T Chief, Water and Lands 
Bureau of Reclamation 
Klamath Basin Area Office 
6600 Washburn Way 
Klamath Falls, Oregon 97603 

RE : Protest on Proposed Final Order - Instream Water Right 
Applications IS-70813, IS-70812, IS-70094 

Dear Mr. Cook and Mr. Bryant: 

On October 11, 1996, the Department received your protests to the 
Proposed Final Orders for Instream Water Right Applications IS-
70813 , IS-70812, and IS-70094. The protests you submitted were 
within the protest deadline, however, they do not meet the 
requirements of a complete protest under Oregon Administrative 
Rules. The protests cannot be accepted. 

Specifically, under Oregon Administrative Rule 690-02-030 and 690-
02-050, a complete protest must contain proof of service upon the 
applicant, Oregon Department of Fish and Wildlife. This requirement 
is described under II Protest Rights II on page ( 4) of the Proposed 
Final Orders. Your protest was not served on the applicant by mail 
or in person and therefore cannot be accepted . 

I want to assure you that your comments remain an important part of 
the water right file. In developing the final order and certificate 
your comments will be considered along with any other protests and 
comments in the file. 

By copy of this letter I am requesting the Department's fiscal 
section refund the fees you submitted in the amount of $200.00 per 
application referenced above . 

If you have any question please feel free to contact me at 1-800-
624-3199 ex . 262. 

~~ 
Adam Sussman 
Program Analyst, Water Rights Section 

cc: Dwight French, OWRD 
Dick Bailey, OWRD 
Rick Kruger, ODFW 
Fiscal Section 

Jerry Gainey, OWRD 
File 
Watermaster District 17 
Bob Main, OWRD 

Commerce Building 
158 12th Street NE 
Salem, OR 97310-0210 
(503) 378-3739 
FAX (503) 378-8130 



Oregon 
March 17, 1997 

WATER 

John F . Cook 
Acting Area Manager 
Bureau of Reclamation 
Klamath Basin Area Office 
6600 Washburn Way 

James K. Bryant RESOURCES 

Ui 'It~ GIT M E N T Chief, Water and Lands 
Bureau of Reclamation 
Klamath Basin Area Office 
6600 Washburn Way 

Klamath Falls, Oregon 97603 Klamath Falls, Oregon 97603 

RE : Protest on Proposed Final Order - Instream Water Right 
Applications IS-70813, IS-70812, IS-70094 

Dear Mr. Cook and Mr. Bryant: 

On October 11, 1996, the Department received your protests to the 
Proposed Final Orders for Instream Water Right Applications IS-
70813, IS-70812, and IS-70094 . The protests you submitted were 
within the protest deadline, however, they do not meet the 
requirements of a complete protest under Oregon Administrative 
Rules. The protests cannot be accepted. 

Specifically, under Oregon Administrative Rule 690-02-030 and 690-
02-050, a complete protest must contain proof of service upon the 
applicant, Oregon Department of Fish and Wildlife. This requirement 
is described under 11 Protest Rights 11 on page (4) of the Proposed 
Final Orders. Your protest was not served on the applicant by mail 
or in person and therefore cannot be accepted . 

I want to assure you that your comments remain an important part of 
the water right file. In developing the f i nal order and cert ificate 
your comments will be considered along with any other protests and 
comments in the file. 

By copy of this letter I am requesting the Department' s fisca l 
section refund the fees you submitted in the amount of $200 . 00 per 
application referenced above. 

If you have any question please feel free to contact me at 1-800-
624-3199 ex. 262 . 

~~ 
Adam Sussman 
Program Analyst, Water Rights Section 

cc: Dwight French, OWRD 
Dick Bailey, OWRD 
Rick Kruger, ODFW 
Fiscal Section 

Jerry Gainey, OWRD 
File 
Waterrnaster District 17 
Bob Main, OWRD • . . . 

Commerce Building 
158 12th Street NE 
Snlcm, OR 97310-0210 
(503) 378-3739 
FA X (503) 378-8130 



. .., ,. 
, 

' . 

IWR Application # 70?l3 Certificate# 

Applicant : 

--------
STATE OF OREGON 

WATER RESOURCES DEPARTMENT 

Application f or Ins tream Water Right 
by a state Agency 

There is no fee required for this application. 

tJ 

OCT 2 6 1990 
.' ,TER RESOURr.Es ~ 

C'. I E-i l OREG("'\ 
\..,, '- 1Y 1 '-

Randy Fisher for Oregon Department of Fish and 
Wildlife , PO Box 59, Portland , OR 97207 

1 . The name of the stream of the proposed instream water right 
is Link River, a tributary of Klamath River . 

2 . The publ ic uses this instream water right is based upon 
include providing required stream flows for Lost River 
sucker (mullet), Klamath largescale sucker, rainbow trout, 
yellow perch, and pumpkinseed sunfish for migration, 
spawn ing, egg incubation, fry emergence, and juvenile and 
adult rearing. 

3 . The amount of water (in cubic feet per second) needed by 
month for each category of public use is as follows : 

USE(S) : Migration, spawning, egg incubation, fry 
emergence, and juvenile and adult rearing. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
60 60 80 80 80 30 20 40 30 30 30 50 

4 . The reach of the stream identified for an i n stream water 
right is from (upstream end) Link River Dam, Section 30, 
Townsh ip 38S, Range 9E W. M. , in Klamath County ... 

Downstream to Lake Ewauna, river mile, Section 32, Township 
38S, Range 9E W.M., in Klamath County . 

5 . The method used to determine the requested amounts was the 
Oregon Method . 

6 . When were the following state agencies notified of the 
i ntent to file for the instream water right? 

Dept . of Environmental Quality 
ODFW (Fish, Wldlf, and Habitat) 
Parks and Recreation Division 

1 

Date : 
Date : 
Date : 

October 4, 1990 
October 4, 1990 
October 4, 1990 



IWR Application #_)+ '()-=-----=f,_._I~ ___ _ _ Certificate# _______ _ 

7 . If possible , include recommendations for measuring locations 
or methods : 

Use USGS gage 11507500 . 

8 . If possible , include recommendat ions for assisting the Wate r 
Resources Depar tment (WRD) in measur ing and monitoring 
p r ocedures : 

Local ODFW personnel will assist the waterma ster in 
establishing a nd implementing a monit oring program. 

9 . If possible, include other recomme ndat i ons for methods or 
condit ion s necessary for managing t h e water right to protec t 
the public uses (see OAR 690- 77-020 ( 5 ) (c) J : None . 

10 . Remarks : Lost River sucker is listed as " endangere d" under 
t h e federal Threatened and Endangered Species Act. 

The r equested flows are the minimum required to ma intain 
f i sh populations at their current levels . No provision i s 
mad e at these flows for population restoration or 
enhancement . 

THIS APPLICATION MUST BE ACCOMPANIED BY A BASIN MAP WITH THE 
APPLICABLE LAKE OR STREAM REACH IDENTIFIED. 

An instream water r ight may be allowed for an instre am beneficia l 
use of water s ubject to e x isting water rights with an effective 
date prior t o t he f il i ng date of t h is application . 

This type of beneficial use is for t he benefit of the public and 
a certificate issued confirming an instream wa ter right shall be 
held i n trust b y the water Resources Department for the people of 
the State of Oregon , pursuant to ORS 537 . 341. 

Date : io/2~b/J 
Oregon Department of Fis h and 
Wildlife 

File: LINKl . APP 

signed : 

2 

2f7,ri,r 11f, 1f!.., tt:,0v 
. . /t ✓ 

Assistant Direc or 
Habitat Cons ervation Div . 



' . 

IWR Application # ]0~13 Certificate# 

This is to certify that I have examined the foregoing application, 
together with the accompanying maps and data, and return them for : 

In order t o retain its priority, this application must be returned 
to the Water Resources Department with corrections on or before 

19 

Date : 19 

This document was first received at the Water Resources Department 

in Salem, Oregon, on the 

19_.El.Q_ , at ___ __,_)(.,__ o ' clock ~ M. 

water Resources Department 
3850 Portland Rd. NE 

Salem, OR 97310 
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Oregon Water Resources Department 
Water Rights/Adjudication Secti on 

Water Right Application Number: IS 70813 

Proposed Final Order 

Summary of Recommendation: The Department recommends that the attached 
draft certificate be jssued with conditions. 

Application History 

On 10/26/90, the Oregon Department of Fish and Wildlife submitted 
an application t o the Department for the following instream water right 
certificate. 

Source: 

County: 

Purpose: 

UPPER KLAMATH L TRIB KLAMATH R 

Klamath 

Migration, spawning, egg incubation, fry emergence, and 
juvenile rearing. 

The amount of water (in cubic feet per second) requested by month: 

JAN 
60 

FEB 
60 

MAR 
80 

To be maintained in: 

APR 
BO 

MAY 
BO 

JUN 
30 

JUL 
20 

AUG 
40 

SEP 
30 

OCT 
30 

NOV 
30 

D E C 
50 

LINK RIVER FROM LINK RIVER DAM (SECTION 30, TOWNSHIP 38S, RANGE 9E WM); 
TO LAKE EWAUNA AT RIVER MILE O. 0 (SECTION 32, TOWNSHIP 38S, RANGE 9E WM) 

The Department mailed the applicant notice of its Initial Review on April 
29, 1996. Public notice of the application was provide in the 
Department's weekly public notice on May 13, 1996. Comments were 
received for 30 days. 

The following supporting data was submitted by the applicant: 

(a) Fish and Wildlife Resources of the Klamath Basin, Oregon, and 
Their Water Requirements; April, 1970. 

(b) Determining Minimum Flow Requirements for Fish, ODFW Report 
January 20, 1984. 

(c) Developing and Application of Spawning Velocity and Depth 
Criteria for Oregon Salmonids, Alan K. Smith, Transactions of 
the American Fisheries Society, April 1973. 

(d) Determining Stream Flows for Fish Life, Oregon State Game 
Commission Report, March 1972. 

1 



(e) A letter dated April 5, 1.996, stating that the flows requested 
in this application are th.e minimum amount necessary to 
r e store, protect and enhance populations and habitats of 
native wildlife species at self-sustaining levels 

In reviewing applications, the Department may consider any relevant 
sources of information, including the following: 

- comments by or consultation with another state agency 
- any applicable basin program 

any applicable comprehensive plan or zoning ordinance 
- the amount of water available 
- the proposed rate of use 
- pending senior applications and existing water rights of record 
- the Scenic Waterway requirements of ORS 390.835 
- applicable statutes, administrative rules, and case law 
- any comments received 

An assessment with respect to conditions previously imposed on other 
instream water rights granted for the same source has been completed. 

An evaluation of the information received from the local government(s) 
regarding the compatibility of the proposed instream water use with land 
use plans and regulations has been completed . 

The level of instream flow requested is based on the methods of 
determining instream flow needs that have been approved by administrative 
rule of the agency submitting this application. 

Findings of Fact 

The basin Basin Program allows the proposed use. 

Senior water rights exist on this source or on downstream waters. 

The source of water is within or above a State Scenic Waterway. 

The source of water is not withdrawn from appropriation by order of 
the State Engineer or legislatively withdra\>m by ORS 538. 

The estimated average natural flow for the lower end of the requested 
reach is as follows (in cubic feet per second): 

JAN 
2120 

FEB 
2210 

MAR 
2680 

APR 
3210 

MAY 
3120 

JUN 
2740 

JUL 
1880 

AUG 
1310 

Conclusions of Law 

SEP 
1140 

OCT 
1240 

NOV 
1470 

Under the provisions of ORS 537 . 153, the Department must 

presume that a proposed use will not impair or be 
detrimental to the public interest if the proposed 
use is allowed in the applicable basin program 
established pursuant to ORS 536.300 and 536.340 or 
given a preference under ORS 536.310(12), if water 
is available, if the proposed use wi ll not injure 
other water rights and if the proposed use complied 
with rules of the Water Resources Commission. 

2 

DEC 
1760 



The proposed use requested in this application is allowed in the 
~asin Basin Plan. 

No preference for this use is granted under the provisions of ORS 
536 . 310(12) . 

The proposed use wi l l not injure other water rights. 

The proposed use complies with rules of the Water Resources 
Commission. 

The proposed use complies with the State Agency Agreement for land 
use. 

The proposed instream flows do not fully appropriate this source of 
water year round. Water is avai l able for additional storage. 

Water is not available for the proposed use at the amount requested 
year round because the unappropriated water available is less than 
the amounts requested during some months. 

For these reasons, the presumption set forth in ORS 537.153, as 
discussed above, has not been established. The application 
therefore has been processed without the statutory presumption. 

"When instream water rights are set at levels which exceed current 
unappropriated water available · the water right not only protects 
remaining supplies from future appropriation but establishes a management 
objective for achieving the amounts of instream flows necessary to 
support the identified public uses . " OAR 690-77-015(2). 

"The amount of appropriation for out- of-stream purposes shall not be a 
factor in determining the amount of an instream water right ." "The 
amount allowed during any time period for the water right shall not 
exceed the estimated average natural flow . . . 11 (excerpted from OAR 690 -
7 7 - 015 ( 3) and ( 4) ) . 

Because the proposed use exceeds the available water, it can not be 
presumed to be in the public interest. However, under the direction of 
OAR 690-77-015 (2) (3) and(4), the proposed use is in the public interest 
up to the limits of the estimated average natural flow. 

Oregon law all~ws certain uses of water to take precedence over other 
c1.ses in certain circumstances . When proposed uses of water are 
insufficient for all who desire to use them, preference shall be given 
to human consumption purposes over all other uses and for livestock 
consumption over any other use (excerpted from ORS 536.310 (12)). 

The Department therefore concludes that 

• the proposed use, as limited in the draft certificate, will 
not result in injury to other water rights, 

• the proposed use, as limited in the draft certificate, will 
not impair or be detrimental to the public interest as 
provided in ORS 537.170. 

• the proposed use, as limited in the draft certificate, will 
include the following conditions : for purposes of water 
distribution, this instream right shall not have priority ove r 
human or livestock consumption. 

3 



• 
• 

JAN 
60 

the flows are to be measured at the lower end of the stream 
reach to protect necessary flows throughout the reach. 
the stream flows listed below represent the minimum flows 
necessary to support the public use. 

FEB 
60 

MAR 
BO 

APR 
BO 

MAY 
BO 

JUN 
30 

JUL 
20 

Recommendation 

AUG 
40 

SEP 
30 

OCT 
30 

NOV 
30 

DEC 
so 

The Department recommends that the attached draft certificate be 
issued with conditions. 

:'T' ?.7t.· / 
DATED ~G Su ~9~ /' 

/ l~J;...tt'\ 
egate 

Wa Rights and Adjudications Division 

Protest Rights 

Under the provisions of ORS 537.153(6) or 537.621(7), you have the 
right to submit a protest against this proposed final order. Your 
protest muse be in writing, and must include the following: 
• Your name, address, and telephone number; 
• A description of your interest in the proposed final order, 

and, if you claim to represent the public interest, a 
precise statement of the public interest represented; 

• A detailed description of how the action proposed in this 
proposed final order would impair or be detrimental to 
your interest; 

• A detailed description of how the proposed final order is in 
error or deficient, and how to correct the alleged error 
or deficiency; 

• Any citation of legal authority to support your protest, if 
known; and 

• If you are not the applicant, the $200 protest fee required by 
ORS 536.050. 

• Proof of service of the protest upon the applicant. 

Your protest must be received in the Water Resources Department no 
later than October 11, 1996. 

After the protest period has ended, the Director will either issue 
a final order or schedule a contested case hearing. The contested 
case hearing will be scheduled only if a protest has been submitted 
and if 
• upon review of the issues the director finds that there are 

significant disputes related to the proposed use of 
water, or 

• the applicant requests a contested case hearing within 30 days 
after the close of the protest period. 

4 
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DRAFT 
STATE OF OREGON 

CERTIFICATE OF WATER RIGHT 

THIS CERTIFICATE ISSUED TO 

Oregon Water Resources Department 
158 12th Street NE 
Salem, Oregon 97310 

The specific limits for the use are listed below along with conditions of use. 

Source: 

County: 

UPPER KLAMATH L TRIB KLAMATH R 

Klamath 

Purpose: Migration, spawning, egg incubation, fry emergence, and juvenile 
rearing. 

To be maintained in: 

LINK RIVER FROM LINK RIVER DAM (SECTION 30, TOWNSHIP 388, RANGE 9E WM); TO LAKE 
EWAUNA AT RIVER MILE 0.0 (SECTION 32, TOWNSHIP 388, RANGE 9E WM) 

The right is established under Oregon Revised Statutes 537 . 341. 

The date of priority is 10/26/90. 

The following conditions apply to the use of water under this certificate: 

1 . The right is limited to not more than the amounts, in cubic feet per 
second, during the time periods listed below: 

JAN 
60 

FEB 
60 

MAR 
80 

APR 
80 

MAY 
80 

JUN 
30 

JUL 
20 

AUG 
40 

SEP 
30 

OCT 
30 

NOV 
30 

DEC 
so 

2. The water right holder shall measure and report the in-stream 
flow along the reach of the stream or river described in the 
certificate as may be required by the standards for in-stream 
water right reporting of the Water Resources Commission. 

3. For purposes of water distribution, this instream right shall not 
have priority over human or liv estock consumption. 

4 . The instrearn flow allocated pursuant to this water right is not in 
a ddition to other instre am flows created b y a prior water right or 
designated minimum perennial stream flow . 

5. The flows are to be measured at the lower end of the stream reach 
t o protect necessary flows throughout the reach. 

Witness the signature of the Water Resources Direc tor affixed this_ day of 



... 
, . , 

19 __ . 

Water Resources Director 

Recorded in State Record of Water Right Certificate number _____ _ 

IS 70813 
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. , 
STATE OF OREGON 

WATER RESOURCES DEPARTMENT 
RECEIPT#7 492 158 12TH ST. N.E. INVOICE#. _____ _ 

SALEM, OR 97310-0210 
378•8455 / 378•8130 (FAX) 

RECEIVED FROM: K, £: , (.~_Jl,C\AA.LI nJ ~ APPLICATION 

BY: u PERMIT 

TRANSFER 

CASH: CHECK: # OTHER: (IDENTIFY) 

□ □ ~ rn/u 75-~ TOTAL REC'D 

10417 WRD MISC CASH ACCT I 
ADJUDICATIONS 

PUBLICATIONS/ MAPS 

____ OTHER: (IDENTIFY) 

----OTHER: (IDENTIFY) 

I REDUCTION OF EXPENSE 
CASH ACCT. 

PCA AND OBJECT CLASS VOUCHER # 

I 0427 WRD OPERATING ACCT [;j , ,t:. ~-.:..:..:..:.:::...;::..:..-=~~~"//'lit ,7,,;; :L.) 
MISCELLANEOUS 

0407 COPY & TAPE FEES 

0410 RESEARCH FEES 

0408 MISC REVENUE: (IDENTIFY) 

TC165 DEPOSIT LIAS. (IDENTIFY) 

0201 

0203 

0205 

WATER RIGHTS: 

SURFACE WATER 

GROUND WATER 

TRANSFER 

WELL CONSTRUCTION 

s 
s 
s 

EXAM FEE 

EXAM FEE 

0202 

0204 

0206 

0218 WELL DRILL CONSTRUCTOR 0219 s 

Is 

RECORD FEE 

s 
s 
s 

LICENSE FEE 

s 
LANDOWNER'S PERMIT _ V 0220 

OTHER (IDENTIFY) ~T---=-=~-=:,..;:;,_==.=-.- ll;..:__.;)-={M~..;..•_-_____ _ 
s 

0437 WELL CONST. START FEE 
0211 
0210 

10539 
1302 

I 0467 
0233 

0231 

WELL CONST START FEE 
MONITORING WELLS 

OTHER (IDENTIFY) 

LOTTERY PROCEEDS 

LOTTERY PROCEEDS 

HYDRO ACTIVITY 
POWER LICENSE FEE (FW/WRO) 

HYDRO LICENSE FEE (FW/WRD) 

____ HRDRO APPLICATION 

s 
s 

Is 
LICNUMBER 

I: 
! s 

RECEIPT II 

r-- "---b I 
DATED·'-_,J._O_ -_l _l_ t--"-,_ aYf-)> o.J....vv_,v .... _,,. 7492 

Otstributio/\-Wh,te Copy-Customer, Yellow Copy-Fiscal. Slue Copy-Fde. Bull Copy-Fiscal 

! 



.P 
S']"ATE OF OREGON 

WATER RESOURCES DEPARTMENT 
R6C~IPT # l5 0 5 158 12TH ST. N.E. 

SALEM, OR 97310-0210 

378-8455 / 378-8130 (FAX) 

INVOICE# _____ _ 

... 
,r ' RECEIVED FROM: 

,,,.. .- A ._I /)ft,,-,.~,. - APPLICATION ~ 7l 1/~ 
BY: -

CASH: CHECK: # OTHER: (IDENTIFY) 

□ 
10411 

~ 11 l/1 □ 
WRO MISC CASt'I ACCT 

ADJUDICATIONS 

PUBLICATIONS/ MAPS 

____ OTHER: (IDENTIFY) 

---- OTHER: (IDENTIFY) 

I REoueT10N OF EXPENSE 

10427 

0407 

0410 

0408 

TC165 

0201 

0203 

0205 

PCA AND OBJECT CLASS 

WRD OPERATING ACCT 

MISCELLANEOUS 

COPY & TAPE FEES 

RESEARCH FEES 

MISC REVENUE: (IDENTIFY) 

DEPOSIT LIAB. (IDENTIFY) 

WATER RIGHTS: 

SURFACE WATER 

GROUND WATER 

TRANSFER 

WELL CONSTRUCTION 

s 
s 
s 

PERMIT 

TRANSFER 

TOTAL REC'D I s~m. °<) 

CASH ACCT. 

VOUCHER II 

EXAM FEE 

EXAM FEE 

0202 

0204 

0206 

Is 

RECORD FEE 

s 
s 
s 

LICENSE FEE 

0218 WELL DAILL CONSTRUCTOR 0219 s s 
s LANDOWNER"S PERMIT ,.. :;-/ 0220 

• " - ~ OTHER (IDENTIFY) --1/~@_ .. tJ_~..,,._4'~:-(- ·_ ~'-J;('_ · J~ n~ ~~?-, __ ?_ ,4./Y......._~)~1 _oo _ _ 

0437 WELL CONST. START FEE 
0211 
0210 

10539 
1302 

10467 
0233 

0231 

WELL CONST START FEE 
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STOEL RIVES LLP 

A T T O R N E Y S 

STANDARD INSURANCE CENTER 

900 SW FIFTH AVEll.'l.JE. SUITE 2300 

PORTI.AND, OREGON 97204-1268 

PIion, /503) 22-1-JJSO Fax 1503} 220-2460 
TDD (503) 221-1045 

lntcmc~ www.stocl.com 

October 11, 1996 

Mr. Dwight French, Acting Administrator 
Water Rights and Adjudications Division 
Oregon Water Resources Department 
158 12th Street NE 
Salem, OR 97310 

RECEIVED 
OCT 11 1996 

WATER RESOURCES DEPT 
SALEM. OREGON . 

PETER L. SERRURIER 

Direct Dial Number 
(503) 294-9190 

intcmc1 :plserruricr@stocl.com 

Re: Protest of PacifiCorp to the Proposed Final Order for Instream Water 
Rights Application No. 70813 

Dear Mr. French: 

PacifiCorp operates the Link River Dam and owns and operates the Eastside Power 
Plant, Westside Power Plant, the Keno Dam, the J.C. Boyle Dam and Powerhouse, 
COPCO I and II (dams and powerhouses), and the Iron Gate Dam and Powerhouse 
(collectively, the "Klamath River Projects") on the Klamath River in Klamath County, 
Oregon, and Siskiyou County, California. The Oregon Department of Fish and Wildlife 
("ODFW") has submitted an application (application no. 70813) for an iostream water right 
on the Klamath River. Because the instrearn right may affect PacifiCorp's operation of the 
Klamath River Projects, PacifiCorp has a strong interest in the Water Resources 
Department's (the "WRD" or "Department") review of this matter. PacifiCorp submits 
this protest to the Department's Proposed Final Order ("PFO") recommending the approval 
of application no. 70813. 

The name of the protestant is PacffiCorp. Its address is 920 SW Sixth Avenue, 
610 PSB, Portland, Oregon 97204. Mr. Stanley A. deSousa is the contact person at 
PacifiCorp (503/464-5343). All formal correspondence regarding lhe protest should be sent 
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to me at the letterhead address with a copy to Mr. deSousa. Any questions or comments on 
technical or policy matters should be addressed to Mr. deSousa. 

PacifiCorp's interest in the proposed final order ("PFO") is as a holder of a 
hydroelectric license and senior water rights for the Klamath River Projects. A detailed 
description of how the PFO would impair PacifiCorp's interest and how it is otherwise 
deficient is provided below, along with citations to legal authority supporting PacifiCorp's 
position. Although this protest attempts to raise all reasonably ascertainable issues, because 
PacifiCorp received actual notice of the PFO just three days before the close of the protest 
period, PacifiCorp reserves the right to raise additional issues after it has had an adequate 
opportunity to review the complete WRD file on this application. 

A. BACKGROUND. 

1. Klamath River Projects Description. 

The Klamath River Projects are part of an interrelated system of 
hydropower projects that PacifiCorp operates in the Klamath River system including the 
Link River. The Link River Dam and associated Eastside and Westside projects are the 
most upstream projects located within. the city limits of Klamath Falls. Keno Dam is 
operated as a regulation facility and has ·no hydro generation facilities. J .C. Boyle, COPCO 
1 and 2 and Iron Gate are hydrogenerationJacilities. The Iron Gate facilities are farthest 
downstream (RM 190). A map of the Klamath River Projects is attached as Exhibit A. 
The Klamath River Projects are described more thoroughly in the attached "Biological 
Assessment of PacifiCorp and the New Earth Company Operations Associated with the 
Klamath Project" prepared by the U.S. Bureau of Reclamation in June 1996 (Exhibit B). 

Link River Dam is operated pursuant to a contract between 
PacifiCorp and the U.S. Bureau of Reclamation. It stores 523,700 acre feet of water in 
Upper Klamath Lake. Keno Dam is downstream from Link River Dam and controls Lake 
Ewauna levels. It stores 18,500 acre feet. There is already 9-11 agreement between 
PacifiCorp and ODFW to release minimum flows of 200 cfs at Keno Dam. To assure that 
this flow is met, Keno Dam is typically operated using a release of 250 cfs or greater. 

The J .C. Boyle facilities divert flow from the Klamath River between 
the dam and the powerhouse. There is 100 cfs released into the bypass reach and an 
additional 250 to 300 cfs of accretion flow occurs in the reach. J.C. Boyle dam stores 
3,377 acre feet. River fluctuation is limited to a 9-inch per hour ramp rate as established in 
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the FERC license (FPC 1961). COPCO 1 stores an additional 45,390 acre feet. COPCO 2 
depends on COPCO 1 for water to generate and for storage. 

Iron Gate is located alt RM 190 and serves as the furtherest 
downstream regulating point of the Klamath River Projects. The Federal Energy 
Regulatory Commission ("FERC") has established a minimum instream flow schedule to 
protect downstream aquatic resources. Minimum flows are: 1,300 cfs from September 
through April; 1,000 cfs in May and August; and 710 cfs in June and July. There are no 
fish passage facilities at the dam. Iron Gate stores 58,794 acre feet. 

2. FERC License Status. 

PacifiCorp operates the Klamath River Projects pursuant to a 
hydropower project license (License 2082) issued by the FERC. The Federal Power 
Commission, FERC's predecessor agency, issued the initial license for the Klamath River 
Projects on March 1, 1956, pursuant to section 4(d) of the Federal Power Act ("FPA"), 16 
USC§ 797(d). 

3. State Hydroelectric License. 

On November 30, 1956, the Hydroelectric Commission of Oregon 
issued PacifiCorp a license (HE180) pursuant to the Oregon Hydroelectric Act, ORS 
Chapter 543. The license authorizes PacifiCorp to construct and operate the J .C. Boyle 
Project. The original license required a minimum flow of 200 cfs at all times. 

4. PacifiCorp's Pre-1909 Water Rights. 

PacifiCorp's predecessor company posted water rights claims notices 
and took other actions to appropriate water and construct the Klamath River Projects prior 
to the adoption of the 1909 Water Code which instituted the permit and certificate process 
that exists today. See 1909 Or Laws ch. 216, § 45. In January 1991, PacifiCorp submitted 
to the Department 11 Proofs of Claim for pre-1909 water rights in the Klamath River Basin 
adjudication. Based upon the historical pattern of development and water use, PacifiCorp 
claims a right to divert natural flows from the Klamath River during the entire year with a 
priority dates ranging from 1883 to 1905. The Department has not yet adjudicated these 
filings. 
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There are no anadromous fish species in the reach of the Klamath 
River for which ODFW seeks an instream water right. The application states that the 
instream water right is sought to maintain required stream flows for rainbow trout and the 
sbortnose, Klamath Smallscale, Klamath Largescale and Lost River suckers. The shortnose 
and Lost Rive suckers are two endemic endangered and threatened species. 

Since the instream water right application was filed, the U.S. Bureau 
of Reclamation has consulted with the U.S. Fish and Wildlife Service ("FWS") regarding 
the impacts of Klamath Basin Projects on the shortnose and Lost River suckers. A 
biological opinion was issued on July 22, 1992 and was later modified on August 11, 1994. 
Further consultation on PacifiCorp's operations occurred in 1996 as reflected in the 
attached Biological Assessment and Biological Opinion dated July 15, 1996 (Exhibit C). 

As noted in the attached exhibits, ODFW and PacifiCorp conducted 
fish passage investigations at Link River, Keno, and J.C. Boyle dams from 1988 to 1991 to 
determine upstream and downstream fish migration patterns. These studies documented 
that the threatened and endangered species migrate through the Link River and Keno 
ladders, although none were found at the J.C. Boyle ladder. The Oregon Department of 
Environmental Quality ("DEQ") collected listed species from J.C. Boyle in 1986 while 
collecting fish samples for environmental contaminants. The Bureau of Reclamation has 
also collected listed species in J.C. Boyle Reservoir and COPCO Reservoir. These studies 
all show that the threatened and endangered species are present in the area affected by the 
instream water right request. This area is also within proposed critical habitat for shortnose 
and Lost River suckers by FWS. 59 Fed Reg 61744 (Dec 1, 1994). 

6. Water Quality. 

DEQ recently listed the Klamath River to the California border as 
water quality limited for many parameters, including Chlorophyll a, dissolved oxygen, pH, 
temperature, toxics (ammonia) and water contact recreation (fecal coliform). See "DEQ's 
1994/1996 303(d) List of Water Quality Limited Waterbodies," July 1996. 

7. Instream Water Rights Application. 

On October 26, 1990, ODFW filed instream water right Application 
No. 70813 seeking an instream water right for an amount between 20 cfs and 80 cfs 
(depending on the month) between Link River from Link River Dam (Section 30, 
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Township 38 South Range 9 East, Willamette Meridian) to Lake Ewauna at River Mile 0.0 
(Section 32, Township 38 South, Range 9 East, Willamette Meridian). 

On August 27, 1996, the Department published a PFO concluding 
that the proposed use would not injure existing water rights and that it is consistent with the 
public interest. The PFO recommends approval of the application. For the reasons stated 
below, PacifiCorp respectfully disagrees with the Department's conclusions and protests 
that the PFO is technically flawed and fails to establish the statutory presumption that the 
proposed use will not impair the public interest. 

B. SPECIFIC OBJECTIONS. 

1. The Application and Proposed Final Order are Incomplete and 
Deficient. 

The PFO does not state the purpose of the proposed instream water 
right beyond stating that it is for the purpose of "Migration, spawning, egg incubation, fry 
emergence and juvenile rearing ." Although the application refers to the fish species 
supposedly being protected, the instream flow requirements of various species differ. 
There is no supporting data as to which flows are required for which species. Moreover, 
the PFO does not indicate which species is being protected. Accordingly, there is no basis 
in the PFO for determining that the requested flows are necessary or appropriate. 

ODFW's application fails to include essential information required by 
the Division 77 rules including: (1) the appropriate section of a Department basin map with 
the applicable stream reach identified, OAR 690-77-020(4)(e) (the map submitted features 
only a large circle that includes portions of the Klamath River); (2) identification of affected 
local governments and copies of letters notifying these governments of the intent to file the 
application, OAR 690-77-020(4)0); and (3) documentary evidence that an agreement has 
been reached with the reservoir owners to supply the instream flow from stored water, 
OAR 690-77-020(6) (see discussion below). 

Also, on November 23, 1990, the Bw·eau of Reclamation provided 
specific comment to application no. 70812. The comments raise specific concerns about the 
application, including, but not limited to, senior water rights, availability of natural flows 
and the Klamath River Compact. Neither the PFO nor the record for this application 
address the Bureau of Reclamation's concerns. Without express response to these concerns, 
the application, record and PFO are incomplete and the application must be denied. 
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Under OAR 690-77-020(6) applicants requesting instream water 
rights to be supplied from stored water must refer to the reservoir as the source of supply 
and show by documentary evidence "that an agreement has been entered into with the 
owners of the reservoir for a sufficient interest in the reservoir to impound enough water 
for the purposes set forth in the request. " Although this rule was not adopted until after 
this application was filed, the rule is now in effect and the application should have been 
required to be supplemented to add this required information. In fact, even though the 
requested instream water right is dependent on stored water, ODFW has not entered into 
such an agreement with e ither PacifiCorp or the U.S. Bureau of Reclamation. Without the 
information required by WRD rules for instream flow applications, the application should 
be rejected as incomplete. 

The PFO is incomplete when it lists the supporting data submitted 
with the application. The listed reports are not contained in the WRD file on this 
application and other reports are included which are not listed in the PFO. Specifically, 
there bas been a variety of stream flow information developed on natural flows subsequent 
to the application. 

Without the above referenced information, the application is 
incomplete. Under the applicable rules when the application was filed, the Department had 
no choice but to remand the application to ODFW. OAR 690-77-022(1) (repealed). This 
was not done. As a result, the PFO now proposes to approve an incomplete application. 
Under the current rules, the Department must return an incomplete application within 15 
days of receiving it. OAR 690-77-027(1). The only cure for this defect is to return the 
application to ODFW for completion. 

2. The Proposed Final Order Contains Incorrect Findings of Fact. 

The estimated average annual natural flows for the lower end of the 
reach is not based on accurate, up-to-date information about the flows in this reach of the 
Klamath River and fails to correctly differentiate between natural flows, storage releases 
and natural inflows. 
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The Public Interest Presumption Is Not Established. 

a. Klamath Basin Compact. 

The PFO states that the proposed use is allowed in the basin 
plan. There is no basin plan for the Klamal!:h Basin. OAR 690-500-010(5). Instead the 
rules of the WRD state that the basin is subject to rules of statewide applicability "and to 
the provisions of the Klamath River Basin Compact (ORS 542.620)." The PFO does not 
address the provisions of the Compact. 

b. The Proposed Final Order Fails To Recognize Injury to and 
Impairment of PacifiCor:p's State Water Rights. 

The Department may not grant instream water rights if such 
action would impair the exercise of preexisting water rights. ORS 537.334(2); 
OAR 690-77-015(1). PacifiCorp holds both certificated and unadjudicated pre-1909 water 
rights within or above the reach affected by this application. The PFO concludes, 
incorrectly, that the instream water right will not injure other water rights. 

(1) U nadjud icated Pre-1909 Water Rights. 

At various dates prior to 1909, PacifiCorp' s 
predecessors initiated the process for obtaining water rights for the Klamath River Projects 
by following the statutory process then in effect. In January 1991, PacifiCorp filed 11 
Proofs of Claim in the Klamath Basin adjudication to have its pre-1909 rights adjudicated. 
The Department has not yet completed the adjudication. Nonetheless, pending the 
completion of the adjudication, neither the Department nor any other agency or person may 
take any action to impair or affect PacifiCorp's right to use water consistent with its filings. 
ORS 539.010(4). These pre-1909 rights do not terminate except as provided under the 
statutory abandonment procedures. Thus, the diversions and appropriations of water 
described in PacifiCorp's Statement and Proof of Claims filed in the Klamath Basin 
adjudication must be considered as an existing water right with a priority date that will 
always be senior to that sought by ODFW. 

(2) Certificated Rights. 

In addition to its pre-1909 rights to divert water from 
the Klamath River, PacifiCorp's state hydroelectric license grants it an additional right to 
store the amount of flows from Klamath River necessary to store water in the J.C. Boyle 
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Reservoir. This license article is a fully effective and enforceable water right. ORS 
543.110; see also Op Atty Gen No. 8208 (May 26, 1989) (rights to store water are not 
subordinate to direct use rights with junior priority dates). Thus, the PFO also is flawed 
for failing to consider the rights granted by the November 30, 1956, hydroelectric license. 

The grant of the requested instream right could injure 
PacifiCorp's existing water rights. The PFO and draft certificate do not condition the 
instream right upon senior water rights being satisfied . As proposed, the certificate might 
be interpreted to require PacifiCorp to meet instream flow levels by releases from storage, 
or by-passes of the reservoirs, through the Klamath River Projects, including, but not 
limited to, the Link River Dam. This would reduce hydro-electric generation, at 
considerable cost to PacifiCorp. Unless the Department makes additional specific findings 
and adds conditions assuring that the proposed use would not injure PacifiCorp's water 
rights, the Department has no choice but to deny the application. OAR 690-77-037(2). 

To respond to PacifiCorp's concerns, the following conditions should be 
included in any instream water right certificate issued for this reach of the Klamath River: 

l. "The use of water allowed herein may be made only at times 
when sufficient water is available to satisfy all prior rights." 
(This is a standard condition in most water right permits). 

2. "This water right shaJl not take away or impair any vested, permitted, 
certificated or decreed right to any waters or to the use of any waters 
vested prior to the date of the issuance of this certificate." This is 
consistent with ORS 537.334(2)) 

3. "The instream right shall not require any releases from Upper Klamath 
Lake." 

c. The Proposed Use Does Not Comply with State I,,aw and 
Ru les of the Water Resources Commission. 

The Commission has adopted rules to protect threatened, 
endangered and sensitive species. OAR 690, Division 33. Although these rules are 
technically not applicable to this application, since it was filed before June 3, 1994, 
ODFW, OSPRD and the WRD are still required to comply with the state endangered 
species act. The way that they have chosen to do so, in the context of water rights 
applications, is through the new Division 33 rules. There is no question that listed species 
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are present in this reach. The proposed instream flows will affect the habitat of endangered 
suckers. There is no discussion or evaluation in the PFO or the WRD file of what these 
impacts will be. There is good reason to believe, based on the needs of rainbow trout when 
contrasted with the lacustrine requirements of the suckers, that the requested instream flows 
will adversely impact the suckers. 

Many parties, including the Bureau of Reclamation, the 
Klamath Tribe, PacifiCorp, local irrigation districts and the FWS have been working very 
hard in recent years to recover sucker populations. Granting instrearn water rights without 
consideration of the impact on these fish is irresponsible and illegal. 

The PFO also fails to consider the impact, if any, of 
ORS 537 .360 on this application. ORS 537 .360 prohibits action on applications for 
instream water rights until the Water Resources Com.mission issues a final order approving 
or denying any pending hydroelectric applications. 

d. There is No Evidence that the Proposed Use Complies with 
the State Agency Agreement for Land Use. 

There is no evidence of any kind in the WRD file for this 
application indicating that Klamath County was ever notified of this application. There is 
no land use compatibility statement in the file. The Klamath County Comprehensive Plan 
and Land Development Ordinance recognize the value of this reach of the Klamath River 
for hydroelectric power purposes. The requirements of OAR 690, Division 5 have not 
been met. The water right cannot be granted unless they are met. 

e. Water is Not Available for the Proposed Use. 

The PFO correctly concludes that water is not available for the 
proposed use in the amounts requested. Although the proposed instream flows may not 
fully appropriate the source, no water is available for additional storage given the water 
rights already held by PacifiCorp. The PFO is incorrect in concluding that water is 
available for storage, and in any case, the proposed use does not involve storage. 

For the reasons stated above, the public interest presumption 
of ORS 537.153(2) and OAR 690-77-033(1) is not met. Not only is water not available, as 
asserted by the PFO, the proposed use is not consistent with the Klamath Basin Compact, 
will injure existing water rights, and fails to comply with other rules of the WRD and state 
Jaw relating to endangered species and land use. 
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4. The Proposed Use Cannot Be Found to be in the Public Interest Based 
on the Existing Record. 

Under OAR 690-77-037(2), if the public interest presumption is not 
established, the WRD must determine whether the proposed use will impair or be 
detrimental to the public interest considering the factors listed in ORS 53 7 .170(8). Rather 
than doing this, the PFO simply concludes that the proposed use is consistent with the 
public interest "up to the limits of the estimated average natural flows." This conclusion is 
based only on the genera.I provisions of OAR 690-77-015(2), (3) and (4) without any 
consideration of the specific factors listed in ORS 537 .170(8). The PFO conclusions 
regarding even the general provisions relied upon are incorrect. 

First, under OAR 690-77-015(2), if instrearn rights are requested at 
levels that exceed available water, it is recognized that the instream right protects the 
remaining supplies from future appropriation and "establishes a management objective for 
achieving the amounts of instream flows necessary to support the identified public uses." 
Here, the management objectives necessary to support the identified public uses are not at 
all clear. The PFO, at a minimum, must address how the proposed flows actually achieve 
the management objectives contained in the applications. 

Second, under OAR 690-77-015(3) the amount of water appropriated 
for "out-of-stream purposes" are not to be considered in detennining the amount of an 
instream water right. This rule is simply in.consistent with state law, which recognizes that 
existing water rights must be protected in granting instream water rights. Beyond this, it is 
inapplicable here since the water rights held by PacifiCorp are largely not for out-of stream 
purposes. They are for hydroelectric generation instream. 

Finally, as noted above, it is unclear whether the "estimated average 
natural flow" in this reach is accurately stated in the PFO. For these reasons, the PFO 
does not support the conclusion that the proposed use will not impair or be detrimental to 
the public interest. 

If the WRD had actually considered the factors it is required to 
consider in order to issue an instream water right when the public interest presumption has 
not been established, it could not find that this application is in the public interest. An 
examination of the statutory standards reveals several public interests that the proposed use 
would impair. These interests include: (1) power development, ORS 537. l 70(8)(a) (any 
required release of water from storage would result in a reduction in power generating 
capacity); (2) public recreation, ORS 537. l 70(8)(a) (any drawdown of Upper Klamath Lake 

PDXIA-51 IOI.I 58815-0017 



Mr. Dwight French 
October 11, 1996 
Page 11 

STOEL RIVES I.LI' 

RECEIVED 
·ocr 11 199s 

WATER RESOURCES DEPT 
SALEM. OREGON 

to meet the requested flows would adversely affect recreational opportunities on the Lake); 
(3) "the maximum economic development of the waters involved," ORS 537. l 70(8)(b) (the 
economic loss caused b;y the reduction of power generating capacity greatly exceeds the 
negligible economic impact of greater instream flow on this reach); (4) "the prevention of 
wasteful, unecon0mic, impracticable or unreasonable use of the waters involved," ORS 
537. l 70(8)(e) (maintenance of the requested instream flow would require costly and 
complex modifications to Klamath River Projects, without any corollary economic benefit); 
(5) the "vested or inchoate rights to the waters of this state or to the use of the waters of 
this state," ORS 537. I 70(8)(f) (the use would injure PacifiCorp's water rights unless 
further conditioned); and (6) interests under both federal and state threatened and 
endangered species rules. 

As discussed above, the PFO fails to address the impacts of the 
proposed instream flows on threatened and endangered fish present in this river reach. 
There is every reason to believe that the requested instream flows are not consistent with 
the recovery planning efforts underway for the Lost River and shortnose suckers which are 
now underway with the FWS, the Bureau of Reclamation, the FERC and the Klamath 
Tribe. WRD should not issue this water right until impacts on endangered species are 
thoroughly evaluated and mitigated. 

In addition, the PFO does not address the impacts of the proposed 
instream flow on the parameters limiting the water quality of this reach of the river. The 
reach is water quality limited. The effect of flows on temperature, recreation use levels 
(which contribute to fecal coliform loading), flushing of toxic materials , and other 
parameters is analyzed nowhere in the PFO. It is unclear what the effect of the requested 
instream flows will be on water quality, but the effect must be evaluated before a finding 
can be made that the requested flows wilJ not adversely affect or impair the public interest. 

Because the proposed use impairs the public interest according to the 
standards described in ORS 537 .170(8), the Department is obligated to deny the 
application, unless it makes specific findings that, "considering all of the public interest 
factors listed in ORS 537 .170(8) the issuance of an instream water right certificate will not 
impair or be detrimental to the public interest." OAR 690-77-037(5). Given the range of 
public interest factors that an instream water right would adversely affect, as described 
above, such findings would be impossible to make based on the existing record. 
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The Proposed lnstream Water Right Is Restricted or Prohibited by the 
Federal Power Act. 

The Department is required to assess potential statutory provisions in 
its technical review. OAR 690-77-029(1)(a). The PFO fails to address the effect of the 
Federal Power Act ("FPA") on ODFW's application, and is, therefore, deficient. If the 
PFO had considered the FP A, it would have been clear that the FPA precludes enforcement 
of the proposed instream right as against PacifiCorp's rights to generate electrical energy 
pursuant to its current or any future federal power license. 

Several federal cases establish clearly that when Congress enacted the 
FP A, it asserted federal regulatory power over hydroelectric projects to the maximum 
extent of the federal government's constitutional authority, reserving to the states only their 
traditional authority to regulate out-of-stream, consumptive uses such as those associated 
with irrigation and municipal water systems. See First Iowa Hydro-Elec. Cooperative v. 
Federal Power Com'n, 328 US 152, 66 S Ct 906, 90 L Ed 1143 (1946); California v. 
FERC, 495 US 490, 110 S Ct 2024, 109 L Ed 2d 474 (1990); Sayles Hydro Associates v. 
Maughan, 985 F2d 451 (9th Cir 1993). In each case the court concluded that allowing 
states to enforce state instream flow requirements against federal licensees impermissibly 
conflicts with FERC's statutory duty to balance power and non-power values in licensing 
proceedings. Accordingly, the state instream flow requirements at issue in all three cases 
were held to be preempted by the FPA. 1 

Under the rule established by these cases, the proposed instrearn 
water right, whatever their legal effect with respect to other water users in the Klamath 
River Basin, are not enforceable against PacifiCorp. 

1 In PUD No. 1 v. Washington Dept. of Ecology, 511 US 700, 114 S Ct 1900, 128 
L Ed 2d 716 (1994), the U.S. Supreme Court recognized state imposition of minimum 
stream flows in the certification of a hydroelectric power plant. However, the holding in 
PUD No. 1 is inapplicable because that case involved permitting requirements under the 
Clean Water Act, which is not an issue in ODFW's application. 1n addition, the proposed 
power plant in PUD No. 1 had not yet received a license from FERC, so the minimum flow 
requirement did not interfere with the existing rights of a federal licensee. 
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The Proposed Instream Water Rights Flow Levels are Not Supported 
by the Record. 

Oregon law limits the amount of water that may be included in a 
request for a new instream right to "the amount necessary to support those public uses as 
recommended by the State Department of Fish and Wildlife. " ORS 537 .336(1) (emphasis 
added). However, the proposed instream water rights exceeds the level of flow necessary 
to protect the intended public use. 

a. ODFW's Use of the Oregon Method Is Impermissible. 

According to the PFO, ODFW followed the so-called "Oregon 
Method" as the basis for its recommendations about the flows necessary to promote the 
stated public use. The results of a site specific implementation of the Oregon Method have 
not been provided to substantiate the flow rates in ODFW's application. Consequently, the 
PFO is flawed for failing to support its conclusion that the method of determining instream 
flow needs has been approved by administrative rule of the agency submitting the 
application . 

b. No Support Exists for ODFW's Contention that the 
Requested Flows Are "Necessary." 

Neither ODFW's application nor the Department's PFO 
provide any information about how ODFW applied the Oregon Method to arrive at its 
proposed flows for the Klamath River. The PFO states that ODFW relies on the following 
reports: 

(a) Fish and Wildlife Resources of the Klamath Basin, Oregon, and Their Water 
Requirements, April 1970; 

(b) Determining Minimum Flow Requirements for Fish, ODFW Report, 
January 20, 1984; 

(c) Developing and Application of Spawning Velocity and Depth Criteria for 
Oregon Salmonids, Alan K. Smith, Transactions of the American Fisheries 
Society, April 1973; 

(d) Determining Stream Flows for Fish Life, Oregon State Game Commission 
Report, March 1972; and 

PDXIA-51101.1 58815-0017 



Mr. Dwight French 
October 11, 1996 
Page 14 

STOEL RIVES LLP 

RECEHVED 
OCT l 1 7996 

WATER AESOURU:,..; uEPT 
SALEM, OREGON 

(e) A letter dated April 5, 1996, stating that the flows requested in this 
application are the minimum amount necessary to restore, protect and 
enhance populations and habitats of native wildlife species at self-sustaining 
levels. 

None of the reports cited in the application provide specifics 
to support the proposed flows and none of them are in the WRD file for this application. 
ODFW's letter of April 5, 1996, contains only the bare assertion that the flows requested 
are the minimum amount necessary to maintain native wildlife. It provides no support for 
this claim. Without support for its numbers, ODFW fails to make even a minimal showing 
that the amount of water in its application is either "necessary" or reasonable. Without this 
information, the application is defective for seeking water not demonstrated to be in the 
public interest, and the PFO is deficient for failing to identify this flaw. 

6. Tile Average Flow Data Fail To Take Into Account the Distinction 
Between Stored Water and Natural Flows. 

The PFO states the estimated amount of "natural flows available from 
the proposed source" ranges from 1,330 cfs to 3,390 cfs. The report fails, however, to cite 
the source for this information. The report also fails to state whether the Department 
evaluated its "available water" analysis pursuant to the 80 percent availability requirement 
of the state water resources policy. OAR 690-400-0IO(ll)(a). 

Given the design and operation of the Klamath River System, it seems 
unlikely that average streamflows at these levels exist. Under Oregon law and the terms of 
PacifiCorp's hydroelectric license, releases of stored water are not "available" for new 
appropriation; they are being released for hydroelectric generation at PacifiCorp's 
downstream facilities. 

C. CONCLUSION 

As discussed in the preceding paragraphs, application 70813 and the 
Department's Proposed Final Order are defective on public interest and technical grounds. 
For that reason, PacifiCorp urges the Department to deny the application in its current 
form. PacifiCorp also requests that the Department recognize that significant water rights 
already exist on the Klamath River in both existing certificated rights and pre-1909 
unadjudicated rights that call into question whether any new rights, instream or otherwise, 
can be issued. 
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PacifiCorp recognizes the important public policy considerations reflected in 
the instream water right statutes. Nonetheless, Congress and the Oregon legislature also 
have codified public policies in the statutes regulating the operation of hydropower 
operations. More important, the Oregon legislature and Water Resources Commission have 
established specific laws and regulations for approving applications for instream water 
rights. The application for (IS 70813) and its respective PFO are incorrect, incomplete and 
not consistent with Oregon laws and regulations. Accordingly, the WRD should issue an 
Order denying the application. 

Please call if you have any questions or would like to meet with PacifiCorp to 
address its concerns. 

P-S:d-r 
Enclosures 

PDXIA-51101.I S88IS-00I1 
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Peter L. Serrurier 
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KO-750 
ENV-7.00 

Mr. Steve Lewis 
U.S. Fish and Wildlife Service 
Klamath Falls Field Office 
6600 Washburn Way 
Klamath Falls, Oregon 97603 

Klamath Basin Area Offic,: 
GGOO Washbwn Way 

Khm:,.th Falls. Oregon 97603 

:JUN O 7 1996 
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Subject: Formal Consultation on PacifiCorp and New Earth Operations Associated With 
the Klamath Project 

Dear Mr. Lewis: 

The Bureau of Reclamation is requesting formal consultation pursuant to Section 7 of the 
Endangered Species Act (ESA) of 1973, as amended on PacifiCorp and The New Earth 
Company operations associated with the Klamath Project. Reclamation has prepared the 
enclosed biological assessment to guide in. this formal ESA consultation. 

If you have questions regarding the proposed action or analysis, please contact Mark Buettner at 
(54 l) 883-6935. 

Enclosure 

cc: ~fiCorp 
Stan A. deSousa 
920 SW Sixth Ave 
Portland OR 97204 

Michael J. Ryan 
Area Manager 

New Earth Company 
Darryl Kollman 
1300 Main Street 
Klamath Falls OR 9760 l 
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BIOLOGICAL ASSESSMENT OF PACIF1CORP AND THE NEW ~~a~~s DEP) 
OPERATIONS ASSOCIATED WITH THE KLAMATH PROJECT ' ON 

June 1996 

1.0 INTRODUCTION 

Reclamation bas been developing a long-term operations plan (KPOP) for the Klamath Irrigation Project. Toe 
goals of this pl.an arc to provide a template for continued water distribution to protect the endangered Lost River 
sucker (Delliste.s luxatu.s) and shortnosc sucker (Ow.smistts brevirostri.s), provide agricultural water supplies, 
maintain the Tole Lake and Lower Klamath Lake National Wildlife Refuges, protect anadromous fisheries below 
Iron Gate Dam and support Indian Trust Assets. This plan will be finalized after completing the requirements of 
the National Environmental. Policy Act (NEPA) of 1969, as amended. Reclamation expects to complete the 
NEPA process in the spring of 1997. 

Reclamation has committed to formal consultation pursuant to Section 7 of the Endangered Species Act (ESA) of 
1973, as amended, on the effcct5 of the Klamath Project Operation.., Pl.an. A biologic.al as.sessment (BA) on 
KPOP will be finalized~ the NEPA process is completed. It is anticipated that the BA and biological opiniol1 
(BO) will be completed before spring 1997. Until the consultation process is completed., Reclamation will operate 
under the existing BO, dated July 22, 1992 pertaining to the long-term operation of the Klamath Project. This 
opinion was pania11y modified by a BO dated August 11, 1994 that rel.ates to operations at Clear Lake. The 1992 
BO determined that Reclamation's proposed operation would likely jeopardiz.c the continued existence of the Lost 
River sucker and shortnose sucker but would not likely jeopardize the con.tinucd existence of the bald eagle. The 
BO included reason.able and prudent alternatives and incidental take statements. 

PacifiCorp and The New Earth Company (New Earth), two private corporation..,, have opcratiom th.at are closely 
linked to Reclamations in the Upper Klamath Basin and wbo b.ave ocw acti.om since 1992 that were not considered 
in previous comultatiom. New Earth harvests algae from Klamath Project cma1s a.od is required to obtain a 
permit from R.cclarnarioo for this activity. They have rcceutly proposed major expansion of their facilities to 
harvest all Water eniering tbe A Cma1 and arc seeking a permit amc:ndmcm 

PacifiCorp opera.tel Lint River Dam pursuant to a contract with Reclarnarim The coottact gives them 
comiderable l..a.titude in regu1.atiq Upper Klamath I..m levels a.od Klmwb. River ftOWI 10 long as irrigation 
suppliea are not tbreaiened.. If that &bould happen Reclamation reserved the right to operate the lake. PacifiCorp 
also opera.tel dx hydroeJec:tric projecu on the Klamath River mainstrm from Link River Dam to Iron Gate Dam. 

PacifiC.orp and New Eu1h have allo been brought into this consultatioo process to request incidental take 
sw.ementa and allo leYe:qe p-eater benefits for the pro<ectioo. and recovery of the listed species. Tb.is BA 
descn'bcs PacifiCorp/New Eardl actiom, an.aJyus effecu, and propoeea bioloeicallY sound mitiption action., for 
those effecu. 1br- rniriprive ICtiom a.re designed to help restore the form and functioo. of the Lower Williamson 
River to wist in larval and juYenlle IUCku rurvinl and recru.itmeDL Spec:iea to be addressed in this conrulta.tion 
are the Lost River and abor1DOle sucker. The area of comu.lwion ii Upper Klamath t..au, Link River Dam and 
i..saociat.ed facilities. 8 and C cam.I a.1pe b.arvest facilities, a.od all Klamath 1Uver downstream reaervoin th.a1 
po<emi&lly affect l..lsted suet.en. 

i 
I 
I 
I 
I 



2.0 PROJECT DESCRIPTION AND PROPOSED ACTION 

2.1 PacifiCorp's Klamath Hydrofacilities 

3 

Within the Klamath River basin, defined here as River Mile (RM) 190 to headwaters, PacifiCorp owns and 
operates six hydroelectric projects oa the Klamath River mainstcm (Figure 1). The Link River Dam and 
associated Eastside and Westside projects are the most upstream projects (RM 253.7) located within the city limits 
of Klamath Falli, Oregon. Keno Dam is operated as a regulation facility and has no hydrogeacration facilities. 
J.C. Boyle (RM 225), Copco l (RM 199) and Copco 2 (RM 198) developments arc hydrogcacration facilities. 
The Iron Gate development is furthest downstream (RM 190). 

2.1.1 Link River Dam and Upper Klamath Lake 

General Description: 

Lin.le River Dam provides regulation of Upper Klamath Lake, diverts water to the Eastside and Westside 
powerhouses, mainraios :\ minimum flow in the Lin.le River reach between the dam and the East.side Powerhouse, 
and is operated pursuant to a coatract between PacifiCorp (fonncrly Copco) and Recl.amation. Should opcntioos 
threat.ca irrigation supplies, Reclamation reserves the right to direa facility operation. Reclamation owns the 
dam while PacifiCorp owm the canals that carry water to the powe~ouscs. 

There are no fish screens at the beadworb of the power caaa1.s or the outflow from the dam to the Link River. A• 
pool and weir type fish ladder wa.s constructed in 1926 and modified with a vertical slo< entrance pool in 1988. 
The ladder consists of 11 pool.1, is approximately l0S feet long, and provides for approximately 13 feet in 
elevation gain. Flow through the ladder is dependent upon Upper Klamath Lake water surface elevation. Flow to 
the ladder is adjusted manually by PacifiCorp operators. 

Sta~cal Intorma.doa 

Location: Section 30, Township 38 South, lunge 9 Ea.st. WM 
River Mile: 254 
Type of Dam: Concrete - reinforced c:oocrctc slab 
Constructed; 1921 
Dam Heigbc 15 feet 
Spillway Crest 4,143.3 feet 
In.tak.e Elevation; 4,121.3 feet. Eastside powerhouse 

4, 125.S feet. Weatlide powemomc 
Storage: 523,700 acre • feet 
Io.active Stonge: 211,300 acre - feet 
Dead Storage: 126,<XX> acre • feet 
Surface Area: 85,<XX> ac:rea 
Shoreline: 98 Miles 
Watershed; 3,800 Square Miles 
Annual Inflow: 1,300,<XX> acre - feet, oo average 
Operator: PxifiCorp 

OpeaatSoaa; 

PacifiCorp operates me reservoir by foUowiq an cuvclope clictated by spriq NIM>ff ooodidcm (Figure 2). The 
opera.ting mveJope provides a marp1 of aafety dw is required for Qood procectioa Specific lab: levels were 
idenri6td In tbe 1992 BO to procta cnd&qercd &bonnose a.ad Lost Rhu IUCb:t popula.dom. In dry years the 
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reservoir undergoe.1 a deeper dnwdown in the fall months than in wet yean. During th~~~~~,ES DEPT. 
operations must balance downstream needs, irrigation requirements, power demands, and ~ 'sltffi"ot@rl 
carryover storage. Typical diversions to the two powerhouses are 1,200 cubic feet per second (cfs) at Eastside 
and 250 cfs at Westside. The Westside Plant is only used when the Easuide Plant is 11 maximum capacity and 
additional water is needed to control either Upper Klamath Lake or Lake Bwauna water levels. Generating 
capacities for the two plants are 3.2 MW at Eastside and 0.6 MW at Westside. Six spill gates a.nd numerous 
removable stop logs can be used to adjust Upper Klamath Lake elevations or provide water downstream. 

2.1.2 Keno 

General Description: 

Keno Dam is located approximately 24 RM downstream of Link River Dam. The Keno developmeot operates 
Lake Ewauna levels, J . C. Boyle inflows, and mi.oimum Oow requirements below the Iron Gate devclopmeot. 
There are no power generating facilities at this project. A 24 pool weir and orifice type fish ladder is available 
for fish passage at the Keno facility . This fish ladder provides 19 feet of vertical passage in approximately 350 
feet. The fish ladder was constructed in 1967. 

Stadsdcal InCormadon 

Location: Section 36, Township 39 S, Range 7 E, WM 
River Mile: 230 
Type of Dam: Concrete 
Constructed: 1967 
Dam Height: 25 feet 
Spillway Crest: 4,085.0 feet 
Storage: 18,500 acre• feet 
In.active Sto~e: N / A 
Surface Area: N/ A 
Shorel.ioe: N/ A 
Watershod: 3,955 Square Mile3 
Operator: PacifiCorp 

Operadom: 

Operations of the Keno project reflect Lue Ewauna water level cootrol. J.C. Boyle Reservoir (the ~wnstrcam 
hydroelectric project allo open.Ced by PacifiCorp) inflow, and Iron Gate Dam (the fur1heat dowmueam 
hydroelectric project oa the sycem) minimum Oow requirememl. PacifiCorp baa ID agrcemc:nl with Oregon 
Dqwtment of F1lh and Wlldll!e (ODFW) to rclu.,c , rninirnurn stream flow of 200 cfJ 11 the dam. To assure 
this flow i.a &lmolt always met. the projec:t is opented using• rnioirnurn release of 250 c!J. 

2.1.3 J. C. Boyle 

Galen! Descr1pdoa: 

Tbe project coa,isu of a dam. divenion cmal, and! cwo gc:oenton Oocaled • .3 RM dowmttcam or dam). Flow 
rclca.sed from the dam inlo the bypw reach. the reach of the KJ1m1m IUYa' between the dam and the 
powerhouse, i.a approximudy 100 cfl. Springs within the bypasa reach supply ID lddifion:al 250 to 300 cfs of 
accretioa flow to tbe river. Spenca- Creek ls the oaly penmia1 tributary to IO•awb RM:r between Keoo and J. 
C. Boyle Dam. 



The intake from the dam to the power canal is screened with four vertical traveling scrccns with high pressure 
spray cleaners. New fiberglass screens with 1/8 inch mesh replaced metal screens abow 1992. A weir and 
orifice fish ladder with 57 pools is available for passage. The ladder is approximately 569 feet long and the 
change in elevation between pool 1 and pool 57 is approxima1ely 67 feet. The fish ladder was constructed in 
1958. 

Statistical Information 

Location: S<:ction 6, Township 40 South, Range 7 East, WM 
River Mile: 225 
Type of Dam: Earth fill 
Constructed: 1958 
Dam Height: 68 feet 
Spillway Crest: 3,781.5 feet 
Intake Elevation: 3,775.0 feet 
Storage: 3,377 acre - feet 
Inactive Storage: 1,980 acre - feet 
Surface Area: 420 acres 
Shoreline: 7 .5 Miles 
Watershed: 4,080 Square Miles 
Operator: PacifiCorp 

Opendoo.s: 

5 

Normal operation at the J.C. Boyle project is to generate electricity at effi.ciem loadingl. Generation occurs 
when there is sufficieut water available for efficient use of one or both turbines. A3 a rmilt, flows below the 
powerhouse may fluctuate on a daily basis, based on the amOWll of water available to the plam. River fluctuation 
is limited to a 9 inch per hour ramp rate a.s established in the FERC license (FPC 1961). Combined hydraulic 
capacity of bodl generaton is approximat.ely 2500 cfs. Geoeration capacity is 88 MW through two units (one of 
43 MW and the other 45 MW). High river flows may allow coatinuoos operation of the powerbou.se. During 
cold weather coodition.s, the plant gene~ power con.tinuousty, llO( IJIC«"SS.lrily at peak efficiencies. ThiS 
practice prevents ice damage to the canal or equipment. 

2.1.4 Copco No. 1 

~eral ~pdoa! 

The Copco~ operuea for power geocration, flood coatrol, and Copco and Iron Gate reservoir water 
sumce elevuion courol. The Copco No. 1 powerhouse is IOC&tcd at Copco Dam. Water diver1ed through the 
Copco No. 1 plam ii directed to me Copco No. 2 pl.am (see be.law) approximaldy lfl mile dowmtrum. 

There arc oo filh puuge facilldea associated with this project. 

St■tbdca.l lntonn■&a 

loc:a.tion; Secdoa 29, Townahip 48 North. R.a.a&e 4 West, MDM 
River Mlle: 199 
Type of Dam: Coacrete iravity arch 
Comtrucf.ed: 191 a 
Dam Helgbt: 126 feet 
SpWway Crea; 2,593 . .S feet 



Io.take Elevation; 2,517.5 feet, penstock 1 
2,579.5 feet, penstock 2 

Storage: 45,390 acre - feet 
Inactive Storage: N / A 
Surfa~ Area: 1,000 acres 
Shoreline: 13.2 Miles 
Watershed: 4,300 Square Miles 
Operator: PacifiCorp 

Operations: 
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The Copco No. 1 development is operated on a peak-load basis, and has a flow capacity of 3,000 cfs. The 
powerhouse can produce up to 20 MW through two units. Typically this facility is operated to generate durio'g 
the day, when energy demands are highest, and store water during the non-peak times (week nights and 
weekends). Quring periods of high river flow the powerhouse generates continuously. War.,:,r is spilled through 
as many as 13 spill gates when the powerhouse is generating at capacity and storage capacity is marirnized . 

2.1.S Copco No. 2 

General Description: 

6 

Toe Copco No. 2 development consists of a diversion dam, flowline, and powerhouse Oocated 1.4 RM 
down.mcam of Copco No. 2 Dam). The reservoir created by the dam tw minimal Jtorage capacity. A3 a result, 
Copco No. 2 is entirely dependant •i:pon Copco No. I for water to generate with and functions u a slave to the 
COJ)Q)No. lplam. 

There are oo fish passage facilities associated with the Copco No. 2 project. 

Statistical lntormatioa 

Location: Section 29, Township 48 North, Range 4 w~. MDM 
River Mile: 198 
Type of Dam: Concrete gravity with an earth fill wing 
Comtruc:ted.: 1925 
Dam Height: 33 feet 
Spillway Crest: 2,473.0 feet 
Intm Elevation: 2,439.0 feet 
Storage: 73.S acrtrfecc 
waive Storqe: N / A 
Surface Arc.a: '40 ac:res 
Shoreline: 0. 7 Mile 
w atenbcd.: -4,JOS Square Mile.I 
OperaLor: PacifiCorp 

Opendom: 

Copco No. 2 opendoo followl dW of Copco No. l {see preo:dioa aecliclG 011 Copco No.1 for details). Flow 
capacily of Copq> . .No. 2 La 3,<m di and aeneratin& capacity i.a 1:7 MW tbrou&b, 2 unm. WI.la ls spilled over the 
spillny a'Cll wta tloW1 from~ No. 1 uaed tbe hydnullc capacity of and exhausl the limited storage 
capacity of thia projc,cc. 
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General Dcscrfptlon: 

7 

Iron Gate Dam is located at RM 190 of the Klamath River and serves as the downstream-most regulating point on 
the system. The FERC has established a minimum instream flow schedule to protect downstream aquatic 
resources as a condition of PacifiCorp's project llccose. Minimum flows are 1,300 cfs from September through 
April; 1,000 cfs in May and August; and 710 cfs in June and July. There are no fish passage facilities at the 
dam. 

lron Gate Fish Hatchery is located downstream of the dam. PacifiCorp owns the hatchery and California 
Department of Fish and Game (CDFG) operates the facility which produces fall chioook salmon, coho salmon, 
and steelhcad. The hatchery receives 20 to 55 cfs from lron Gate Reservoir as needed. 

Statistical Intormatfoa 

Location; Section 9, Township 48 Nonh, Range 5 W, MDM 
River Mile: 190 
Type of Dam: Rock fill 
Coostructed: 1962 
Dam Height: 173 feet 
Spillway Crest: 2,328.0 feet 
Intake Eevation: 2,299.0 feet 
Storage: 58,794.0 acre - feet 
Inactive Storage: N / A 
Surface Are&: 944 .0 acres 
Shorel.ioe: 13.5 Miles 
Watershed; 4,563 Square Mile, 
Operator: PacifiCorp 

Operations: 

The Iron Gare project is operated for base load geoeration (up to 18 MW) md to provide the required minimum 
flows downstream. of the project. The Iron Gate project has a hydraulic c:ipacity of 1,735 cfs. During pcriod.1 of 
high flow when atorage ii DO( pouible, water in excess of geoenting c:ipacity ii passed through tbc project vi.a an 
WlCODttOlled spill crest md canal. 

2.l The New Earth Company Alpe Harvest FadlJdes 

2.2.1 C Canal Alpe Hanest Fadllty 

Galen! Descri.pdoa and opa ~ 

New Earth operuea eat matrutm Ill a1pe harvesting &Dd prooeumc !acillty 11 the bead end of the C Ca.n.a.l under 
permit by Recl•madon (Plpre 1). All of the Water lh.a1 nows down the C ~ (aven,e Oow 535 cfs) will pus . 
lhrougb 630 ft. sq. of debria ~ ljeviocl (DRDs) to remove ooane ddJril (3/8 inch mh). Operation of 
the DR.DI will be emwed by mama1 removal &Dd cleanJ.ns ICV'Cfll times I day. WIier la da rour.cd through • 
series of d1mibutuy pipes to the acreenm, lnfrastrucmre. At t!w suucaire, water la pwed by gravity flow over 
a series of ftae mesh a1pe harYeSt acrcena dW are elevated above the C Cami. The alpe and IIl'f entnioed 
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larval fish arc removed and the water returned to th.e C Canal downstream of the harvest facility. Algae 
concentrated on the screens is washed into collection cbaanels adjacent to the screens and pumped in a slurry to 
the processing building adjacent to the canal. 

In~ ~c~bed harvest senarios, the described harvest period will var, slightly depending on algae growing 
condinons 1n the lake. In general, algae harvest talc.es place during the summer when the algae is most 
concentrated, approximately June 1 to October 15. During harvest the fine mesh screens from which the algae is 
harvested are operated 24 hours a day. During 1995, approximately 20% of the flow from the C Canal during the 
harvest season was passed through the facility screclllS. In 1996, additional screens are being add.cd 10 allow for 
processing of 100% of the C Canal flow. 

2.2.2 B Canal Algae Harvest Facility 

General description and operations: 

New Earth has received approval from Reclamation to expand their facilities at the C Canal to harvest algae from 
the adjacent B Canal. A total of six pumps will deliver water from behind 450 ft . sq. of DRDs locaied within the 
walls near the head of the B Canal to a series of fine mesh algae harvest screen., suspended above the B Canal. 
There, algae and any encrained larval stage fish will be removed. In combination with the C Canal harvest 
operation, this process allows New Earth to harvest vinually all algae from water th.at flows through lhe A canal 
without blocking fish from passing down the B Can.al and possibly in.to lhe Lost River. DRDs (3/8 inch mesh) • 
will be operated 24 hours a day, during all algae harvest activities. Opencion of lhe DRDs will be eU5Uled by 
manual removal and cleaning several times a day. 

2.2.3 Eastside Diversion Canal at the Link River Dam (future operations) 

Genera.I description and operations: 

PacifiCorp maioiaios two hydroelectric facilities at the Link River Dam, Easuide and Westside. New Earth has 
entered in.to an agrccmen.t with PacifiCorp to harvest algae from these diversions. ~ wuer leaves the Link River 
and flows in.to the Eastside divenion canal it will pass through 900 ft. sq. (based oo high watet mark) of 
eo.tra.inment reduction devices (ER.Ds) which will reduce emrainmetll of fish and mnove coane debris (3/8 inch 
mesh). These devices will be •Servic:e-approv • . It i.1 anticipated that thele devices will be effective in keeping 
most juvenile (age 1 and older or > 75 mm) and adult sucms out of the power canala. Aftet the water tw 
entered the canal, up 10 twemy SO cfs pumps (1000 c f:s maximum) will lift it oato a aeriel of fine IDllh algae 
harvest scrcem whic.h will be IUlpCZlt:tcd above the caoal. There, the alpe and any emrained larval and age 0 
juvenile rucun will be removed. Aftet harvcst of algae, the Waler will fall throu&h the 1CTCCD.1 and back in.to the 
canal OQ its way to the powerboule. The C01lCC1llntCd algae &lurry will be pumped 10 the A Canal about ooe­
qual1ef mile away, where it will float downstrc&m to the C and 8 cam.l algae harvest facilities. 

During the s:irmmeiharvelt period. flows in the East.side Divenioa will depend oo water nrppl.ics In Upper 
KJaroatb Lake aod dem.lDds for power by PacifiCorp. The fine meah algae ba.r.ut aaeem will be opcraiod 24 
boun a day u long u the algae compo&itioo and densities are ac:cepu.bte 10 New Eaim. ERDs will be operated 
24 boun a day. duriq all algae harvest activities or· between Juno 1 I.Did Octobet 15, wbicbever is gruter 
bl!giooiog in 1 m . They will be manually removed and cleaned several times a day. 

RECEIVED 
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2.2.4 Westside Diversion Canal at the Link River Dam (future ope.rations) 

~neral description and operations: 

During the summer harvest period, up to 200 cfs. could be demanded by PacifiCorp for power generation in the 
Westside Diversion Canal. As the water leaves the Link River it will pass through 200 ft. sq. (based on high 
water mark) of ERDs which will reduce entrainment of juvenile (age 1 and older) and adult suclcers and remove 
coarse debris (3/8 inch mesh). These devices will be "Service-approved•. It is anticipated that these devices 
will be effective in keepi.og most juvenile (age l and older) and adult suclcers out of the power canals. After the 
water bas entered the canal, up to eight 25 cfs. pumps will lift it oo.to a series of fine algae harvest screens wb.ich 
will be suspended above the canal. There, the algae and any entrained larval and age O juvenile suclcers will be 
removed. After harvest of algae, the water will fall through the screens and back in.to the canal on its way to the 
turbine. The fine meshed algae harvest screens will be operated 24 hours per day as long as algae com.position 
and densities are acceptable to New Earth. As with the Eastside operation.,, the cooccotrated algae will be 
pumped as a slwcy to the A Canal where it will float dowu.stteam to the B and C canal algae harvest facilities. 
ERDs will be operated 24 hours a day, during all algae harvest activities or between June l and October 15, 
whichever is great.er beginning in ~ 997. Operation of the ERDs will be cosu.rcd by manual removal and cleaning 
several times a day. 

2.3 PROPOSED ACllON 

Reclam.a.tion herein proposes to initiate consultation regardi.og PacifiCorp and New Earth activities and impacts 
within the Upper Kbmath Basin. Oregon and California. Reclamation's operation., are covered by the July 22, 
199'2 and August 11, 1994 Biological Opinions and Incidental Tm St&ments. Reclarnadmi's additional Project­
related impacts will be addressed through the KPOP consultation which will be comp!~ by win1cr 1997. 

As described below, New Earth proposes to operate algae harvest facilitiea within the Klamath Project at a site 
near the jllllCtion of Reclamation's B and C canals and at the Eastside and Westside canals 11 the Link River Dam. 
They have requested Reclamation is.suaDce of a license to operate. Operation of these facilities are contingent on 
the completion of this consultation and subsequeru implementation of th,- oeo::ssary measures required in the BO. 
Additional mitigative actiom are ~bed below. · 

As described below, PacifiCorp proposes to opcnie Li.nk Rivet Dam and associa.rcd facilities in compliaDce with 
the 1992 BO md the c:on.tna with Reclamation. Continued operation of five bydrofx:ilitiea on the Kwna.th River 
arc also proposed. Operation of thcae facilities are contingent on the completion of thil comultatioo and 
subsequent imrlemenutim ot the oeccssary measures required in the BO. AddldoolJ mitigative action., are 
described below. 

2.3.1 PKUlCorp U,drofedJttiee Opentiom 

PacifiCorp propoaea to operate il'a facilities 11 the Westside &Dd E&suide hydrofacilirica at Li.nk River Dam, Keno 
Dam, 1. C. Boyle Dam. Copco No. 1 &Dd Copco No. 2, and Iron Gue Dam u deacribed above in PacifiCorp 
Klarnarb Hydrofacili1el (2.1). 'Ibey are open.ting in compliance widl a l.lceoce widl the Pederal ~gy. &Dd . 
R.egulalory Commission. Opera.tiom will comply witb rnaintaoence C)f flowl below Iron Gue Dam identified ID 

the previous aectioa. 
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SALEM OR ces DEPT 
In 1996, ~cw Earth pro~ to operate it's facilities on the C and B canals in compliance w1~~'tlcensc issued by 
Reclamatton, as amended (see 2.2 - Toe New Earth Company Algae Harvest Facilities). In 1997- 1998 they plan 
10 expand operations to include harvest facilities at PacifiCorp's Eastside and Westside power diversions at Link 
River Dam. 

Discussions between the Service, Reclamation, PacifiCorp and New Earth have identified PacifiCorp and New 
Earth Company's operational impacts to the Lost River and shortnose suckers from Upper Klamath Lake 
downstream to Iron Gate Reservoir. Toe impacts arc discussed in Section 4.0 - Effects of Project Operations. As 
a result of these discussions, PacifiCorp and New Earth in consultation with Reclamation and the Service agreed 
upon a combination of long-term and short-term measures intended to avoid jeopardizing the listed Lost River as.d 
shortnose suckers. Toe purchase of Tu1ana Farms as off site habitat is the primary mitigation measure and agency, 
tribal and PacifiCorp and New Earth biolog:ist.s expect that the restoration of offsite habitat at Tulana F.anns in the 
Wi1Iiaroson River Delta will significantly benefit the Lost River and shortoosc suckers over time. Su Lower 
Williamson River Restoration Project - Tulana Farms Initial Biological Justification (April 1996). Toe ways and 
means by which restoration may be accomplished are still unknown. however the scientists collectively project the 
restoration effort will significantly increase the number of surviving sucker larvae which should in rum benefit the 
species as a whole. 

The purchase of Tulana Farms is the major mitigation measure in this consultation, however, because the 
restoration of Tulana Farm., is a long-term project, the following short-term mitigation measures were included in 
the comultation: entrainment reduction study (PacifiCorp), entrainmenl reduction devices at Link River power 
canal~ during algae harvest season (New Earth Company), flood control study (PacifiCorp), genetics 
management study (PacifiCQrp), and ~oir sucker population atatus ltUdic:s (PacifiCorp). 1n addition, New 
Earth Company have agreed to a number of conservation measures including: endangered sucker and water 
quality monitoring, entrainment reduction study and the Fremont Bridge wetland restoration. 

The Service may determine that it is ~sary to rcinitia.te con.sultation on the Lost River and sbortDose suckers at 
some future date if there is significant new information and a.ft.er a thorough consideration of the status of the 
species overall. · 

2.3.3 Padnc«p Action It.am - PacifiCorp agrees to include tbc following action items that demonstnu: their 
cnrnrn iurneur to the survival md recovery of the eod:angcrcd suckm. 

1) F.mralnmem R.eductioa Stady- Data on sucker entrainment rates inu> tbc unscreened hydropower diversions 
at I...ink River Dam arc lacJdna. The primary goal of Ibis ltUdy ii to determme tbc timing, siz.e, magnirude, and 
duratioo of juvenile (age 1 and older or > 7Smm) aod adult sucker emnimDem in.to tbe E&stside and Westside 
divcnioo canall. Emratmnem wUl be evalu.a.tcd during the period when eutninment rcductioo devices are DO< in 
operatioa. Odobe.r 15 throa&h May 31 (seasoo). Th.is study will be c-nodl>e11'.d in coordination wilb New Earth, 
R.orJarnadon, ODPW and the Service. A study design will be •Service-approvecS- prior to im:plemenution. It is 
~ that dae ltDdiea will be coooi>Cted over 1two susom md will be completed by May 31, 1999, with the 
intent of bt.ginntng 6eld activity during 1996. 

2) ~ Manacemmt Plu - M.magemc:nt of endangered Loa River suc.m mi abortnose sucker populations 
h.u been compUcat.cd by the bet of genetic information and c:oo..fllcrina ~mic swm. These species also 
diJplay hJably variab&e morpbo1op:a1 c:harlderistica that tine led to coocau over pocendaJ 
bybridiDtioafamosrewoa &moll& sucm species. This study Ls designed to ddermmc the genetic relationmips 
amoq four KJ•awb l!a.dll sucb!:r'"~. dilfereoca within the eodaqered spcc:ia, aod wbcdJa or 00< ~ 
speciea are preaeady byt,ridfzinc or may have bybridiz.cd in tbe put. Tbil informatioa will be u.scd to improve 
~ of me differm aocb of ead.a.aaered rucken aod·i.l esvndal fOC" any future lwcbay opcruions. 

I 

I 
I 
I 
I 
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Although the Service listed the Lost River and shortnose suckers as taxonomic species and not distinct population 
segments, the Service believes there arc importam spawning subpopulations of suckers found in Upper Klamalh 
Lake. As a result, PacifiCorp has agreed to cost share with Reclamation and other agencies to perfonn additional 
caxonomic and genetic studies. Reclamation made a collection of suckers throughout the Upper Klamath Basin in 
1993 that can be used for these additional taxonomic and genetic studies. Findings from this research will be used 
to develop a genetics management plan that will guide management of sucker populations and potential future 
hatchery suppliaientation. Toi, work is tcnatively scheduled to begin in October 1996 and continue for 3-4 years. 
PacifiCorp will fund these studies in a pro rata share amount not to exceed $80,000 total. 

3) Sucker Population Status - Very liale information is known about the endangered sucker populations in lhe 
Klamath mainstem reservoin (J.C.Boyle, Copco, and Iron Gate). PacifiCorp will coordinate with Reclamation, 
ODFW, California Department of Fish and Game and lhe Service to develop a scope of work for sucker studies' 
on the mainstem reservoirs. Study objectives are likely to include: determination of distnlrution and abundance . 
age class sttucrure, recruitment~ and habitat use by different life st.ages. A study design will be •Servi~­
approved• prior to implementation. It is anticipated that the study period would be from 1997 to 1999. 
PacifiCorp will fund these studies and analyses in their entirety. 

4) Sucker Nursery Habitat Restontfon - Recent research on factors limiting sucker populations in Upper 
Klamath Lake indicates that a boaleo,eclc exists at the larval life stage. Poor larval survival in sucker nursery 
habitat areas appcan to be related to degraded water quality, predation. and lack of emergent vegetation habitat. 
The 1992 K1amarb Project biological opinion analyzed a mitigation measure for marsh restoration construetion and 

· assessment. Based on this commitment, Reclamation. the Service, The Namre Conservacy (TNC), Na.rural • 
Resources Conservation Service (NRCS) , PacifiCorp, and New Ear1h have cooperatively proposed funding, 
rcs10ring and maintaining a property on the Lower Williamson River. Toi, rcston:d habi:tu woold be desigood 
and managed to benefit riverine and lake water quality, reduce larval predation. aod cubstamially increase larval 
sucker habitat in historic location,. 

Pacifi.Cocp and New Earth propose to invest 1.8 million doll.an combined in the purclwc of Tu1ma Farms with 
TNC aod NRCS and propose to commit $75,000 each per year for ten years or the equivalent prcsem net worth in 
lump sum to the operation and maintcnancc of the property. If unforeseen ~ occur, and I.be pu.rch.a.se 
of Tula.na Parms with TNC and NRCS docs DO( materi.aliz.e, Pacifi.Cocp and New Ear1h agn:,e to pursue the option 
to purclwe Tulana Parms or otbct offJite habitat mitigation. such u Goose Bay Put111. PlcifiCorp and New 
Earth agree to acquire propctty ide2ttified for ofbite mitigation by January 1, 1997. If an acqui.aition is DO( 

faciliw.ed, tbe IocideDta1 Tm Statements will become invalid and ~intd•tirn of eomultuioo will be required. 

A3. proposed. approximately 1,00) acres of Tulana Farms would be excluded from the NRCS comemtioo 
easemeu. The NRCS and nlC widi the assistance of lhe Lower Wiut•rnlOD R.tver R.esunlion Team (LWRR1) 
will determine tbe preci1e locadaa of these agricultun.l Wlds to be c.xclodcd from the ea!CJDC'Df. PlcifiCotp is 
evaluating pural,lliD& the ~ lands in order to wist TNC with the purchue of Tu1ma Parms. If 
PacifiCorp padmes the~ lands, they will work with the Service to emure mat the management of 
these Lands ar- oomistenr 'Vith the protection of lbc ruckerl under tbe ESA. The Service maintains rt:ie ability to 
reinitiate comultadoG with PacifiCorp vi.a R.cclmatioo if agricultural pncdcea arc still occurring oo the land after 
10 ycan. 

PacifiCorp and New Eanb will umt in formation of and puticlpale in the LWRRT for the Lower Willi•roSOT\ 
River reston.tioa procram includ.ina representa.tivea from Recl•rn•cim, Service, ODPW, TNC, NRCS, a.ad the 
K11rn1rb Tn"bel. Tb1t u:ctutk-,J team will, amoq otbct activities, devdop a remrnmr:Med loq-range restoration 
pl.an and uaociated moailorina ICbedu.le for the property and provide maui.l work plam to the Man.13emeu1 
Commiaee. The M.mqemem Omunuw ~ be made up or tept· - ,Drives from R.ccl•rnlfkci. Service, ODFW. 
TNC, NRCS, New Earth. PacttlCorp and the KJ•rnarn Tnl>ea. 
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A Management Committee will oversee the LWRRT's activities and also address non-techni~ ~- TNC 
would operate Tu1a.na Fa.nm and will act in good faith to implement the recommendations of the LWRRT. If the 
L WRRT is unable to reach consensus on the Restoration Plan, TNC may nonetheless continue to take reasonable 
steps to restore Tulana Parms, consistent with the incidental lake statements applicable to PacifiCorp and New 
Earth. Restoration project success will be monitored! via specific habitat and larval production criteria, as 
developed by the LWRRT. The Service would review the long-term restoration plan and the annual work plans to 
ensure consistency with the iocidental take statements. 

5) Re-evaluate Flood Operations Plan for Upper Klamath Lake - A review of scientific data pertaining to 
endangered suckers in Upper Klamath Lake suggests that elevations higher than those listed as Reasonable and 
Prudent Alternatives in the 1992 BO arc necessary to provide habitat for sucker spawning, larval and juvenile 
rearing, and water quality protection. Some of these elevations, panicuwly those during late winter and early 
spring, are outside of PacifiCorp's operating envelope for Upper Klamath Lake. 

PacifiCorp will develop a scope of work that iocludes consideration of the flood control rule cwves, operational 
constraints, hydropower and shoreline habitat benefits to the suck.en. The scope of work will be reviewed by 
Reclamation and the Service. PacifiCorp will complete the re-analysis of the Aood Operations Plan by October 
1996. 

2.3.4 THE NEW EARm COMPANY ACUON ITEMS - New Eanh agrees to include the following action 
items that demonstrate their committment to the survival and recovery of the endangered suckers. These items • 
arc also incorporated as cooditioos of the amended Li~ issued by Reclamation. 

1) Sucker Nursery Habitat Restoration - Same as /14 PacifiCorp action item above. 

2) Entrainment Redud:ioa Devices - New Earth will install and maintain 3/8 inch mesh crurainment reduction 
devices (ERDs) at the Ea.ruide mi Westside diversion canals at the Link River Dam during all algae harvest 
activities or between JUDC 1st through October 15, whichever is greater, for ten years or the remaining life of the 
FERC permit, beginning June 1, 1997 regardless of whether algae harvest activities have corome:ro::d. This size 
mesh is believed to be ade,quale to exclude rockers greater than 75 mm. or 13c l mi older. The ERDs will be 
operated 24 boon a day. They will be llWl\lally removed and cleaned ICVCRl timea a day. 

2.3.5 New Earth Comenadoa Me&J1Des - The following a.re addition&1 reaearcll and c:onserva.tiOG mca.rures 
proposed by New Earth. Nam of the four actions described below will require reinitiatim of thia consultation 
upon completion of the iDdMdm1 activity. Reclamation and lhe Semoc bclieYe lhae activities a.re important in 
developing addtdnml iDformadoa 011 the endangered ruck.en and therefore support their progressive 
implMIM'TJratioo by New Earth. 

1) Endangered Sueur MoaJtorfnc. F.Ddangercd sucker~ will hr coodudcd in rewioo to 21gac harvest 
activities at the Band C canal harvest facilities . Ufest1&es targeted include larval. juvenile, mi adult forms. ln 
coordiDa.tioa with the Service and RecJ1rn,tiort, New Earth propotea a study to detcnn.ine the em:nt to which fish 
respond to algae harvest operadom. debris rcductioo dcvlcea and woclarid warcr quali1y changes . RC5eUCh will 
focus oa idc:ntifyi%JI spcciea compo1itiocl. ti.m.iag, and mqnirudc durin& emra.i.Dmem- It is anticipated th.al this 
study will be initi•red iD 1996 and ooadncted over two ye.an. 

2) Wm.r QaaJJty Moa!taria& • New P.anh .will be buvestina Lup qi11acitlet of alp: from the C and B cmals 
and 1w pl.em co expand ~•• barvea open.dom co PacifiCorp' 1 E.aeui<Se and Wesuide power diven~. ~ 
activities are expeaed co lmpto¥e .vuer quali1y cooditiom in the Lost and Klamam riven below lhctt opcrauoos. 

1 
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New Earth will begin monitoring water quality conditions above and below harvest operations at the Band c 
canals in 1996. Unk River monitoring will be initiated during the 1997 harvest sea.son. 

3) Entrainment Reduction Study - New Earth will participate in a study to determine the timing, size, 
magnitude, and duration of juvenile (age 1 and older or > 75mm) and adult suck.er entrainment into the Eastside 
and Westside diversion canals. Entrainment will be evaluated during the period when entrainment reduction 
devices arc not in operation, October 15 through May 31 (sea.son). This study will be conducted in coordination 
with PacifiCorp, Reclamation, ODFW, and the Service. A study design will be "Service-approved" prior to 
implementation. It is anticipated that these studies will be conducted over cwo seasons and will be completed by 
May 31, 1999, with the in.tent of beginoi.Dg field activity during 1996. 

4) Fremont Brfdgc Wetland Rcstoradon - New Earth has a.cquircd 3.5 acres at the Fremont Bridge on the Link 
River. They plan to restore approximately 1.5 acres to a functioning wetland which will potentially provide 
sucker nursery habitat. and enba~ local water quality cooditioos. The site will have public access and will serve 
as an interpretive site for wetlands education. It is anticipated that restoration activities will be conducted over the 
next several yea.rs beginning in summer 1996. 

3.0 CHAPTER 2 - GENERAL BIOLOGY OF THE ENDANGERED SUCKER SPECIES POTENTIALLY 
AFFECTED BY TBE PACIFlCORP AND NEW EARm PROJECTS 

3.1 Introduction 

Reclamation formally consulted on the effects of long-term operation of the Klamath Project on the bald eagle, 
Lost River sucker, shon:oosc sucker and American Peregrine Falcon in 1992. A biological assessment was 
completed on February 28, 1992 and the Service completed a biological opinion on July 22. 1992. The Service 
also wrote a recovery plan for the Lost River and shortoose sucker (April 1993). Descriptions of the general 
biology mi life hi.story of these rpccies can be fOUDd in these docm:neutJ . This we,.smcnt provides oew scientific 
data developed subsequcul to these earlier activities. Substmtill ~ activity lw been completed over the last 
few years particu1arty for Upper Klamalh I....ak.e suckers. 

3.2 Endangered Suck.en 

3.Z.1 Klamath Rfnr 

SUcker population swm in!ormatioD througb 1992 has been previously summariu:d (USFWS 1993,"1994). In 
November 1992, Recl•rnatlcx, u:mpk:d six lites in Lake Ewauna OYU 4 days usin& aepoeu (BQeancr UIIpUbli.shed 
data). Three javadJe abortD0le 1aCm1 were cap<urcd. They were 1 T7, 179, and 20'2 mm PL A fish survey 
from ~ Ewm 110 Km:, Dmi wu cocwtncmf t1uring the summer of 1993 (Hummel 1993). Hummel caprured 
aix juvenile llbortlae sucme rmp:ii In size from 205 to 324 mm PL Bucd oo scale ana1ysil these fish 
appeared to be 2-4 yean old. latiecp::ut .a.mpling of the KJ1rn1rh River DCU Miller llland wu coc1dncud by the 
ODFW in ooajuncdoa 'l¥idl Mm High Sc.boo! sm 1991; juvenile socm1 and a few adult Lost River and 
ahortnose 1UCm1 were capaJrCd dmin& these tnpnettm& activitica {Smith pen. comm.). w~ quality in Lake 
Ewaum seuoaally dropl to extreme Iowa in terms of dlssolved oxyp (00), makma rhil habiW virnwly 
inhospitable to rucb:n. Rrct•marioa h.u been coUecti.ng water quality data routindy rince 1992 using Hydrolab 
multiparamecer i:muumma. Tbe data WU recently IWilDWiz.cd by CH2M mIJ.. and used to model wttcr quality 
in the KJ1marb Rhu u part of the ()rep DeputmeU of Envlrouueut Quality 1MDL prooea {CH2M HIU. 
199S). 

The ODFW and PacUiCorp oond1Y1ed a fish passqe i%IvcstiptioD oo the KJ•marb Rtver at Unk River, Keno. and 
1. C. Boyle daml from 1988-1991 to ddermine upcttum. and dowmuam ti.lb mJ&radoo paaerm. Ladden were 
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checked daily on weekdays. The srudy documented small numbers of suckers migrating through the Link River 
and Keno laddel"3. No suckers were found using the J.C. Boyle ladder. Most suckers migrating through the Keno 
ladder were Klamath smallscale suckers with very few Lost River and sbortnose suckers. Two Lost River and 4 
shonnose suckers passed through the Link: River ladder in 1988. 

The Oregon Department of Environmental Quality collected four adult Lost River suckers and one Klamath 
largescale sucker from J.C. Boyle in 1986 while collecting fish samples for environmental cont.aroinanrs (Ziller 
pers. comm.). Population survey information was collected in August 1988 by OOFW and the Service (Buettner 
unpublished data). Adult Lost River and shortnose suckers were captured by boat electrofishing at night above the 
Highway 66 bridge up to Spencer Creek. Twelve juvenile and adult Lost River suckers and six shortnose suckers 
were collected. Several dozen Klamath smallscale suckers and a few Klamath largescale suckers were also 
captured. In 1993, Reclamation sampled J.C. Boyle eight times collecting 20 shonnose suclcers, one Lost River 
sucker, 30 Klamath sm.allscale suclcers, and 6 KJama:th largescale suckers. OOFW conducted an electrofishing 
swvey at J.C. Boyle on June 14, 1995. They captured 32 juvenile suckers but did no( identify the species. 

Lost River and shortnose suckers were caprured from Copco Reservoir in the 19SO's and early 1960's (Coots 
1965). An overview of population monitoring in Copco Reservoir is presented in the Shortnose and Lost River 
Recovery Plan (USFWS 1993). Shortnose suclcer spawning ruru were sporatically sampled in 1988, 1990, and 
1991 by persooel from CDFG and the Service (Buettner unpublished data). Sampling in the Klamath River 
approximately 2-3 1cm upstream, during April and May commonly ~red adult shortnose suckers. Sbortnose 
suckers have oot been documented spawning in Shovel Creek:, a major spawning tributary for rainbow trout. 
Twenty-one adult shortnose suckers were captured from Copco during June 1990. In 1993, Reclamation sampled 
Copco and cap<urcd 10 adult shortnose suckers ranging from 427-500 mm FL. 

Sbor1n0se and Lost River suckers were not documented in Iron Gate Reservoir during 1990 when trapnetting was 
conducted on June 14 and 15 over most of th.e reservoir (Buettner and Sooppeuooe 1991). One Klamath largescale 
sucker was collected. In 1973 one shortnose sucker was sampled by CDFG biologists (Maria pcrs. comm.). 

3.2.2 Upper IOamath Lake 

3.2.2.1 Age and Growth 

New infomation since 1 m i:ndicatea that Lost River ruckc: ma.tuntiol1 can occur ll an euticr age lhan was 
previously dctenD.iDed. Age ll maturity was projected from spacing of amull oo operclea at 6-14 yean, with 
IDOSt maturing at age 9 (Buettner and Scoppettooe 1990). In 1993, several fish (5 females, 3 males) from the 
spawniog run 011 the Williamsoo River were aged at S ym (Sooppea.ooe pen. comm.). From fish collected 
during a September 1995 sucm diicotf, gonads were developing in the majority of the age 4+ males and femal~ 
iodjcaring that they were likdy to marure by the following spring. A few 3 + ma.lea had dcvcloping testes. 

Age a.t awurity appean to be related to growth rate with fast growing fish malUl"in, earlier that slower growing 
fish. This pbeoomenom h&a been well doc:umeorttl with the cui-ui, Otasmisus CJlj,u (Sooppeuooe pen. comm.). 
Growth rate and sexual m&Nrlty appcan to be density d,peodeu in cui-Gi with fut pow1h and early sexual 
maruratioo related to lower popu1a.tioo aiz.e. AJ the cui-ui popu1atioa im:reued PJbctamially in recem years 
growth ~ dectused mutedly and correapoodingly age of maturity lhiAed to <>Mier age:a. Faster growth rates 
have beat doo1menrtt1 from receul Lou Rivet sucker year clusea c:omparcd to thole from the 1960'1 and 1970's 
(Bucuner and Scoppcaooe 1990). To illusttate !his poi.at, fish approxim,awy 500 mm PL in tbc 1995 fish kill · 
were S+ and 6+ while crowds curve data from 1986-1988 indicated dW ma.lea reached this lize &t approtlaiauly 
age 10 and females age 9. Popuwioa aiz.e data is ooc available to eva.lu.ue wbdber ~ meoand 
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early sexual maturation.are deosity dependent but creel census and spawning run monitoring suggested that 
populations were declining in !he 1%0's and 1970'1 and recruitment was poor in Upper Klamath Lake 
(Scoppcttone and Vinyard 1991). We also lost Barkley and Harriman Springs spawning populations during this 
time. 

Previously, sexual maturity in shortnose suckers was interpreted to occur between the ages of 5 and 8 with most 
fish maturing at the age of 6 or 7 (Buettner and Scoppeaone 1990). However, in 1993, males as small as 265 mm 
FL and females 361 mm FL were captured in spawning condition at Ouxy Springs and were presumed to be 3 and 
4 years old respectively. Actual ages of spawners were detenninod using opercles on numerous fish collected for 
genetic srudies on the Williarnsou River in 1993. From a sample of 16 small males aged, 1 was age 4, 14 age 5 
and l age 6. Females from the same sample included 3 - 5 year olds and 2 - 6 year olds (Scoppeaone pcrs. 
comm.). Age 4+ males and females with developing gonads were commonly observed from the Sept.ember 1995 
fish lcill sample (Buettner pcrs. observ.). A few 3+ males were also noted. 

Faster .growth in recent year classes may also explain the earlier age at sexual maturity in shortnose suclcers. Toe 
back-calculated forlc length at age 5 from the growth curve developed from fish capm.red in 1986-1988 was 330 
mm FL (Buettner and Scoppettone 1990). Recent data from the 1993 genetics study sample indicates age 5 fish 
ranged from 317 to 400 mm (mean 3(,() mm, n= 18). Shortnosc suclcers from the 1995 fish lcill (age 4+) ranged 
from 330-392 mm (mean 365 mm, nc26). 

3.2.2.2 Hybridization and Genetics 

Three small Upper Klamath Basin sucker genetics studies have been c-nnc:h1ctcd in recem yean including: Harris 
1991, Moyle and Berg 1991, and Buth and Haglund 1994. The fint two have been previow.ly di.scus.sed (USFWS 
1992, USFWS 1993). Results from the latest stUdy which foc:::uscd on shormose sucken, provides oo evidence for 
hybridization in shortnosc sucker samples a.oalysed. The data rupport the hypocbesis tha.t the wide range of 
morphological variation observed, reflect diffetcnces in pbenotypic expression u a respome to differing physical 
environments, or the age of the individual (Moyle and Berg 1991). However, Bulb and Hagluod (1994) suggest.ed 
that there was enough geoetic variation separating Upper Kwnath Lakt abottnosc IUCkcn from those in Clear 
Lake, Gerber Reservoir, and Copco Reservoir, which were similar. Furthermore, they suggested tha1 !he Upper 
Klamath Lake population should be man.aged u a separate genetic unit (BU1h pen. comm.). Toe three genetics 
investigations described above made oo attempt to adequa.tdy addresl hybridizatioafmttogrcssi011 questions or 
assess genetic strucmring of IUb-popuwioas throughout the basin. 

3.2.l.3 Reproduction 

In 1995, Klamath Tribal biolopu capcun:d man.ire Lost River sue.km dDring we Marth u Kirt Springs, 128 km 
upstream from the Im (l'llrJtlffll« pen. comm.). They also captured l..0lt River IUCkcn at Kirt Springs in 
1996. Over 300 lbcc1noae IUCml mi Lost River suck.en were sampled from the Ladden u Sprague River Dam 
in 1996. Previoally, Bucrtntt mi Sc:oppcaone 1990. doorwnr,,d oo1y KhDwh largeac.a.le ruckm m.igratlll8 · 
through the Ladder and sprtr,"Diq II Kirt Springs durirlg 1987 and 1988. 

In.tensified monitorfnc o( Im spawnina si.oce 1993 by Rocla.awioa and The KJ1rn1tb Tnbcs have identified Lost 
River sucker spawninc 11 six spriDa mi two non-spring sites aloag the wt ahoreline of Upper Kwnath Lake. 
Sbortnose rucm spawning baa been identified 11 three sites: Sucb::r Spriql, Sliver Buikting Spring, and 0uxy 

Springs. 

Many historic spa~ area, 1.acludjq Ba.rt1ey Springl, Odesaa Springs, and KanimaD SpriDal are apparently 
DO( preaeu.l)! beizl& used for spn1lHll evm tbough suitable habitat cxisal. RoatiDe visaa1 mooitorq 11 Bmiey 
Springl liDcc 1993 baa failed r.o cb:uweu nrillzadoa lt,y a:pawm, mcb:r1 evai after enban.ement of spawning 
suhlt&te (Bueancr pen. oblcr.). Orep St&te UoJvenity (OSU) \dendfied u leat four sprinal aloog the ust side 
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of l:'ppc~ Klamath Lake that were probably historic spawning locations (Simon ct al. 1995)~LE~~~~T 
fishing line, treble hoob, lead weights, and spark plugs, proximity to flowing springs, and suitable spawning 
substrate suggest historical sucker spawning. Spark plugs, used as weights for snagging ad.ult suclu:rs, were used 
to date time period of spawning activities. Spawning has not been documented at three of the springs, however 
they have not been intensively monitored (Dunsmoor pcrs. comm.). 

Since 1993, small numbers of shortnose and Lost River suckers h.avc been observed spawning in gravelly 
shoreline sites with no detectable spring influence (Dunsmoor pcrs. comm., Buettner pcrs. obser.). The Klamath 
Tribes documented successful larval emergence in 1995 at one of these sites (Cinder Flat). Spawning in gravel or 
cobble shoreline areas was documented at Lake of the Woods for an ex:thpatcd shortnose sucker population (Bond 
1948). Successful shoreline spawning has been documented for Warner suckers (Calostomu.s ~w1sis) (Rollie 
White pen. comm.) and razorback suckers (Xyraudten taaJULS) in Lake Mojave (Paul Marsh pcrs. comm.). . 

In 1993, small shortnose sucker spawners (age 4 and 5) were observed at SUcker Springs, Ouxy Springs and 
Silver Building Spring,. Also, substantial numbers of age 4-o shortnose suckers were captured from the spawning 
run on the Williamson River (Scoppettooe pcrs. comm.). It is not known whether the observations of young 
spawners at springs reflect more intensified monitoring or recent colonization. It i.s spccularcd that first time 
spawncn may follow older spawnen to imprinted sites while others migb1 be discovering spawning areas by 
random search. Imprinting of larval suckers to natal spawning areas is unknown. Recent imprinting studies on 
cyprinids from the Color2do River system has shown increased A TPase levels at batch and swim-up and sugg~ 
the potential for imprinting to occur at that time (Gutermuth pcrs. comm.). 

OSU recorded more th.an 30 springs along the east side of Upper Klama.tb Lake from Modoc Poin.t to Sucker 
Springs (Markie and Simon 1994). Other than those that arc known spawning areas (6) and have relatively large 
cU.schargcs, most a.re small seeps a.od springl discharging less tlwl SO gpm. Not all of cbe3c springs have been 
monitored for suck.er spawning. OSU also recorded more th.an 90 spring uus ranging from small seeps to 
rapidly flowing springs on Bare Island. Several were warm 30-33• C, temperatures lethal to sucker egg,, but 
many were cooler and arc po(c:mia1 spawning areas. No monitoring for sucm spawning has occurred ar Bare 
Island, however in 1993 sucker larvae were collected there during Iuoe (Markle and Simon 1994). 

3.2.2.4 Population Status 

A distinct spawning population of Loa River suck.en spawm u Sucm Springl 011 the eallall abore of Upper 
KJarnatb tu:e. This populatioa bu been monitored fairly enensivdy 1iDce 1987 (&cttDer and Scoppeaooe 1990, 
Dunsmoor pen. comm.). Popa1atb, e1tirnares determined by mart mi itCipQDe tedmiqoes were 1038 (1987), 
817 (1988), %0 (1989), and 900 tn (1993). The Sucker Springs populatioa appears to be comprise&of large, 
older adults which sogata a lack of reauitmcm over the last 20 yean. 1D 1993, 60 out of 130 fish capcurcd h.ad 
been tagged in prmoua ye.a:ra widl nay anchor tag,. Visual observadom u night using nigbt viaioo goggles were 
~ several tfmea I week from late Pebtuary through urly May in 1993-1995. Bued Oil these 
observatiom, Larp ftah cu,lineM to domin.a.te sp.awning a.ggrcgatca (Bueuner pen. obser.). However in 199'.3. 
dox.em of imalle:r Loll River IUCb:z1 were seen in late April and early May suggesting recent recruitment. 
Similar observadom were made tn 1994 and 1991 (Buettner pen. obser.). 

An extemive viJU&1 survey of 10 omer springs along !he ust side of Im d:urina sprin& 1993 inentificd Lost River· 
sucker spawning It four odJa sprinp (Silver Building, Ouxy Sprincl, and two anall UDNJDM sprinp). 
Dtmsmoor (pen. oo.er.) doc,rmcm,d u least ooe additioo.a.l l.ai:e sprin& and DOO-Cpriq aborcline (Cinder Flat) 
spawnina ,it.ea tn 1m. Numben of apawncra observed u tbeae ,ua were &m&l1 compared to Sucker Springs. 
HOWeYet, CfDdet. Fial may haw I soocf-tlz.ed popula.tioa of Lost River suctm. Small-med Lost R.tver rockers 
wen: al,o obeerwd at Ouxy and Sl1'et Buildlaa Sprinp in 1993-lm. lb.i.rty-(WO analler-tized fish ranging 
from 3~ mm to 535 mm (mean 4S> mm) were tnmme1 oettcd from Sucm, Ouxy, aod Silver Building springs in 
1993. 
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Shortnosc sucker spawning at springs in Upper Klamath Lake was first documented in 1992 at Ouxy Springs 
(Dunsmoor pers. comm.). Shortnose sucker spawning has been observed there every year since then (Buettner 
pers. observ.). In 1993, dozens of small shortnose suclcers were observed in late April and May at Sucker 
Springs, Silver Building Springs and Ouxy Springs. Seventy-eight shortnose suclcers were captured from Sucker, 
Ouxy, and Silver Building springs during spora.tic trammel netting opcratioas during April and May 1993. They 
ranged from 194 mm to 502 mm (mean 352 mm). 

Population monitoring conducted in the l980's (Buettner and Scoppcttooe 1990, Bienz and Ziller 1987) indicated 
that recruitment of Lost River and sho~ suckers to adult size classes was inconsistent, as evidenced by gaps in 
known year classes of spawning adults. The last lcnown strong year classes were from 1977 and 1978 (Buettner 
and Scoppettone 1990). The Klamath Tribes has been qualitatively monitoring spawning runs in the Williamson 
and Sprague rivers since 1988 (Dunsmoor pcrs. comm.). Beginning in 1992, they have observed a substantial 
increase in the frequency of smaller Lost River and shonnose sucker spawncrs. During 1993, small-sized 
shortnosc and Lost River suckers dominated rile catch in May on the WiJliamson and Sprague Rivers. ln that year 
limited population sampling was conducted by boat electrofishing to collect fish for taxonomic and genetic 
investigatioru. Collections targeted the more abUDdant small fish. Ag~ were dctermioed on 18 s.bortnose 
suckers, ooe was age 4 and 17 were age 5 (Scoppettone pcrs. comm.). Of 13 Lost River suckers collected from 
the spawning run. two were age 4, six were age 5, one was age 6 and 4 older aged fish. Small-sized Lost River 
sucker adults were also captured at springs in Upper Klamath Lake for genetic evaluation studies. Of six fish 
collected, cwo were age 5, three age 6, and one age 20. 

Population surveys were also conducted during the fall of 1993 and 1994 by Reclamation using crapnets and 
trammel nets. [n 1993, 136 lost River suckers and 31 shortnose suckers were capGJrCd over two days in 
November. Length frequency disaibutions indicated a predomioaou of small-sized ahortnose tod Lost River 
suckers. Shortnosc suckers ranged from 267 to 3n mm PL. Lost River suckers ranged from 215 mm to 431 mm 
FL. In 1994, 42 Lost River suckers mi 91 shortnose suckers were caprured from 11 sample days during the fall. 
Shortnosc suckers ranged from 292 mm to 495 mm. Lost River sucken from 290 mm to 690 mm FL. 

3.2.2.S Condition 

Fulton condition factors were computed on suckers to~ intenmmal differeuces during wet tod critically dry 
years. Fish caprurcd during spring 1993 were u.sod to rept'C$CDl 19921.akc conditiom since little growth typically 
occun in the wiater. Because coodidoll factor varies wi1h age, we ooly malyud younger yeu classes since data 
was lacking oo large adults in 1994. Mean condition factor for &bor1Dole sucb:n in spring 1993 md 1994 WCT'C 

1.30 and 1.43 respectively. Lost River sucm mean coodition facton were 1.20 in sprina 1993 md 1.14 in spring 
1994. It does DO( appear th.at the two years we.re very diffen:uL Mean fall oooditioG f-.c:tor for ahoftDOSe suckers 
was 1.41 in 1993 and 1.40 in 1994. Mean fall condition factor for Lost Rh-er socm was l.19 for boch 1993 and 
1994. Therefore, for younger year c1usea of both Lost River md abonnole IUCm'I, coodition f'actors during th.e 
fall of 1993 (wet year wi1h higb Lab levelJ) and 1994 (aitally dry yeu with record low lake levels) were not very 
differcut. 

3.2.2.6 Sucker Dt~ffa 

In 1986, 190 Lost River sucken, collected from• lake die-off ranged from 8 to 43 years old with 26 yur classes 
represented (Buettner and ScoppeUoae 1990). Most were 19-28 years. In 1988, 33 La.t Rlver suck.en were aged 
from spa'lt'DiD& rum up the Sprque and WH1iam.sn11 Riven. These flab rmged from 9-30 years wilh most 10 and. 
11 yean old (I year clulea). A comparboa of the age clasa atructure for 1986 and 1988 lodkwcd th.al there was 
liale recru.itmeat from 1970 to 1976. A!tt:t this hiatus, reauits from 1977 and 1978 reacbed aexua1 maruricy and .· · 
eutercd the spawnm, popal•dorL Ace and length-frequency IDllyaea ool1ected in tbe 1988 spawning run rugg~u 
that either the 1986 die-off wu selective for older adult fish ar,d/or there wu a sreater propc:mity for younger 
fish to migrate in th.al year. 

- - - - --- - - -
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Only 8 shortnosc suckers were collected during the 1986 fish die-off. Two were i.ge 7, o~~~(fi~'age · 
19+ (Scoppeaoae 1986). 

In 1995, another sucker die-off occurred, from which 378 Lost River suckers and 124 shonnose suckers were 
collected. The die-off included mostly young fl.sh. Ninety-five petcent of the Lost River suckers and shortnose 
suckers were age 7 years and younger (Figures 3 acd 4). Only 14 and 9 year classes were documented for Lost 
River and shortnose suckers respectively. Age 4 aod 5 fish, representing the 1991 and 1990 year classes 
respectively dominated the collection for both species. The absence of older fish indicates that the die-off was 
selective for younger fl.sh and/or the numbers of older fish in the population arc low. Population surveys 
conducted on Upper Klamath Lake using trapDCts aDd trammel nets from 1993-1995 has documented very few 
large adults. It was suspected that the small catch of large adults was related to their lower rate of ca1eh.ability. 
Older individuals are believed 10 be less active th.an younger fish and therefore are less vulocrablc to passive 
netting gear. However, collection of all age classes of cui-ui at Pyramid Lake has been successful during 
monitoring of prcspawn.ing aggregates (Scoppettooc pers. comm.). Trammel and trap netting surveys in the 
prespawning aggregate on the lower Williamson River in 1995 and 1996 by NBS captured mostly smaller adults 
suggesting that large adults were not very a.buodan.t. If the age disaibution docwncnt.ed by Buettner and 
Scoppcttooc (1990) was representative of that present in 1986, and recruitment was poor si.Dcc then., most Lost 
River suckers would be 27-37 years old in 1995. h appears Likely tha1 moculity widlin ~ age cl.asses has been 
high. Shonnose sucker populations during the 1986-1988 period appeared small and rum were dominated t,y 
larger fish, similar 10 tha1 documented by Bienz and Ziller (1987) in the early 1980'1. Thu suggests that most of 
the older year classes p~ in the late 1980's may b.avc died off. · 

Reclamation has cap<urcd, tagged and released several hundred juvenile and adult shortDOSc and Lost River 
sue.ken in Upper Klamath Lake since 1993. These fish were captured from several locations in Upper Klama1h 
Lak.e and the lower Wi]JjaroS01'1 River. Specifically, 305 shortoosc have been PIT and/or Aoy anchor-tagged and 
15 radio-tagged. Twelve Lost River suckers were radio-tagged and 355 PIT and/or Aoy tagged.. During the 
spring of 1995, NBS PIT tagged 60 Lost River suclctr adults and 405 shottnose sucker adul13 at the mouth of lhc 
Williarosort River. Recaprurc rate tw been extremely low. Reclamation~ one PIT tagged Lost River 
sucker in 1994 and ooe in 1995. One PIT tagged s.bortoose sucker was~ at Ouxy Springs in 1995. 

Most suckers collected from lbe 1995 fl.sh die-off were checked for tags. From appro,cima.tcly 300 Lost River 
suckers and 100 ahortnosc sucten chccbd for tags, nooe w~ detcaed Tag abed ra.tcs for boc:h implan.t.s into lbc 
dorul musodaorre and vemral body cavity appeu co be low bued on iecaptme of double-ugged IUC.kers at Clear 
Lue (Pcri:ins pen. comm.) B«:ame lbe fish die-off may have been sc1cc:tivc to lpCCific age clasaea, the length 
distribution of fish tagged In 1995 wu compared 101 tha1 of the die-off. Tbe two length distributions for Lost 
River and ahortnose aucb::n appear similar indicating there wu a good rept'CICIJtltia of 1imilar-1i7.cd fish in the 
die-off (Flgurea 5 and 6). Il abauJd be DOCCd tha1 approximawy 35~ o( tbe cllo-off fl.sh were highly decomposed 
when colleacd and tbc:re ii a parer probability lha1 tlg lou could have oc:cum:d. Allhoogh oo tagged fish were 
recovered, three of the 14 radio taged adull3 died during cbe fish kill. Tbe daia from analler-tiz.cd shortnose aod 
Lost Rive:r aucbn sugesu di.Ii tbdr popul.a.tion nwnbcrs are at leua in tbe lhouuodt 'lf fish. Until more 
enemive momsorin1 ii cooduaed, the relative abtmdaoa: of older year c1asaea c:.an DOC~ assessed. 

3.2.2.7 Entralnm.mt 

Entraiamem of larval sue.ken I.D!O the A Canal was documented in 1990 and 1991 (Markle and Simon 1993) and 
has been summarized in the Lost Rlve:r and Sbottnose Sucker R.ec:oveey Pim (USFWS 1993). In 1995, New 
Earth moaitored larval IUCb::n at the c Canal Drop for a period of aboal a weeb (July and Aucu,st). Sampling 

m..icrola'eem and IOr1ed. SeYeD larval IUCb::n wue collected from the July 7 10 11. 
occumi daily at aboul 1300 and o 100. Subsamples or concenttated algae and fish were takal -from their 
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Juvenile_ suckers have been salvaged from Klamath Project canals receiving water from Upper Klamalh Lake 
yearly stncc 1991. These operations were conducted during the fall when diversioos were shut off. Canal, were 
drawn down and sampled with seines and backpack electrofishers. Most suckers salvaged were small juveniles 
less than 250 mm FL. The number of suckers salvaged from 1991-1995 were 3,166; 2,618; 788; 334; and 4,072 
respectively. The large catch in 1991 supports OSU sucker age O survival data for the same year indicating 
establishment of a year class; also the fish die-off sample in 1995 was dominated by 1991 fish . The 1991 salvage 
collection included approximately 75% age O and 25% age 1 suckers. In 1992, although the overall cat.eh was 
high (2,618), about 95% , based on length frequency, were 1991 year class fish. This also tracked with OSU 
juvenile sucker survey data indicating Lost River and shor1Dose sucker year class failure in 1992. Numbers of 
1992 year class shor1Dose suckers in the 1995 die-off were low. 

In 1993, only 788 juvenile suckers were salvaged even though sampling effort was similar to 1992. OSU data 
indicated that successful age O survival for both shortnose aJld Lost River suckers occurred. Approximately 70% 
were age O and 25% age I suckers. Possible explanations for the lack of correlation with Upper Klamath Lake 
age O survival data from Upper Klamath Lake include: 

l) High lake levels were roaioraiocd affording more shoreline habitat for juveniles 
reducing straying, 

2) Irrigation deliveries were lower in 1993 than 1992 particularly during the spring 
when most larval erurai.nmcnt occurs, 

3) Sampling efforts may bave been less efficient in capruring suckers in the canals due 
to uneven distribution, and. 

4) Canal shutdown proccdlurcs were more successful in Owhing sucurs from the 
canals in I 993. 

The smallest number of suckers salvaged since 1991 were obtained in 1994 {334) with about 90% a.ge 0. This low 
number was consistent with age O survival data from Upper Klamath l..ake (Simon et al. 1995). In 1995, over 
4 ,000 suck.en were salvaged, the largest salvage total numbcn for tbe S ye.an of effort. iocluding aboul_$0% age 
0 aod 50% age 1. OSU juvenile sucker age O survival estimates were high in the fall from cm net md trawl 
sw-veys iod.icati.ng year cl.ass establishment {Simon pen. comm.). 

Can.al salvage data represent oo.ly a qualitative index of ye. clua strength in Upper Klamath Lau for the 
following reasons: 1) Since some irription water originates from the Lost River, suckcn from Gener, Clear 
Lake, md the Lost River are likdy included in the sailnge sample. 2) Many lrrigadoa eanall are truted with 
Acrolein dming the a:anmer to oourol &qlatic planu and this berbicide is highly tone to fish. 3) Several 
practices lave been implc:mr:ntcd ~ 1992 to reduce the aumber of suchn that have to be salvaged. Most of 
these practicea lead to draiDiDa of canals in.to the lmt River or IO•rn•d> River. 4) PllChy dimibulioo. of sttanded 
suck.en an a1ao etrect ulvage succesa aince oot all potential holding babita.t ii aampled. S) Sampling effon and 
personnel 1w also varied duriDI amnw salvage operations. 

3 .2.2.8 Freshwater Infiow Area Use 

Freahwater intlow areu of n:l&tivcly good water qu.a.l.ity may be imporum foe Lost River and sbortnose suck.en in 
Upper KJ•marb Lake duriq tbe 111rnmer ~ early fall when DO and pH leve1a can be atreaful or leth.1.1 in much 
of the lm. Other fub species includina rainbow crout, yellow perch and brown b11llhead1 lhow sea.sonaJ. 
mo.-emema apparently related to heavy algal blooms and ,aendanr poor wa.r.er quallly {ViDCCDl 1968). These 
fisbca wet"e usually found ln the freab.wa.tet arus at the oorthem end of the lab duriq tbe 11,rnmer i:,r in <><her 
areas a.trected by mcomiD& trab 1Vatef (Boad et al. 1968). -Small aumben of adult IUCkm were uprured in or 

- --- - - --
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adjacent~ Pelican Bay~ Wood Rlvcr. Williamsoo River, and Crystal Crcclc during July and August of 1986 when 
W~ter quality was poor lD Upper Klamath Lake (Bicmz and Ziller 1987). In 1987, a few adult shortnose and Lost 
River suckers were captured during the summer near the lake/freshwater inflow interface of Odessa Creek 
(Scoppcttonc and Coleman 1988). None were captured in Thomason Crcclc. In 1966, a late August migration of 
about 2,000 Lost River suckers was observed below the Sprague River Dam; this same run was reported in 1967 
(Golden 1969). 

Sucker utilization of freshwater inflow areas has been most pronounced during fish dle-off events. In 1986, 
during the August die-off, schools of 100-200 Lost River suckers were observed in Pelican Bay (Bicnz and Ziller 
1987). In 1995, during a sucker die-off in September small groups of Lost River and sbonnose suckers were 
observed in Pelican Bay, Harriman Springs, Odessa Creek, Williamson River and Short Creek. 

Recent radio telemetry and trammel netting data suggest that frc.sbwater inflow areas arc infrequently~ by 
adult suckers unlc.s.s fish arc stressed or dying. Reclamation has monitored movcment.s of 15 radio-tagged adult 
sbortnose and 12 adult Lost River suckers in Upper Klamath Lake from 1993-1995. Fish locations have been 
determined by air and boat at 1-2 wcclc intervals from May through October. During this tracking effort, there 
have not been any observatiom of radio-tagged fish in freshwater rcfu.gial arca3 with the exception of migratiom 
for spawning. Because tracking efforts were limited to daylight hours, a telemetry station wu set up during 
September and October, 1994 and July-October, 1995 to continuously monitor radio-tagged fish movements at the 
entrance to Pelican Bay. During this monitoring, no radio-tagged suclccra were detected in the bay. However, 
tbrcc suckers were detected just outside of Pelican Bay during September (1995). 

In August 199S, during a time period when several radio-tagged fish were conccotntcd near Pelican Bay, 
Reclamation set trammel nets in the lake just outside the bay and in the transition wnc between the bay and the 
lake. On August 8, 28 adult Lost River sucker, and 10 adult shortDOSe suclcers were captured outside the bay and 
nooe in the transition zone during short (3-4 hour) day-time oet sets. On August 22, 16 adult shortnose suckers 
and 13 adult Lost River suckers were captured along Fi.sh Baab outside the bay and oonc in the transition zone. 
Bocause sampling occu.rnd during daylight hours, net avoidance may have occurred in the relatively clear bay 
netting locariom. However, algae densities were moderate there, dcerca.sing visibility. Toe sample sites outside 
the bay si~ had low visibility (Secchi disk depth < 1 meter). 

Areas adjacc:nt to freshwater in.flows, lilc.e Fish Banks and the entrm::c to Pelican Bay have been used coiulstcntly 
during the summer mooths by radio-tagged ruck.era even though water quality in these mu has oot always been 
good. On Sepe.ember 13-14, 199S, the Klamath Tn"bes coUcc:ted diel dissolved oxygen profiles througbout the 
Pelican Bay intemcc and Flsh Banb area. and showed consistc:mly low D0'1 (2.5-4.3 mg/L) in the morning 
houn. In 1994 during Sepe.ember 19-28 there were numerous, widespread lcilla of chubs (and ~ly o<her 
species) in the oortbem lake. While pH wu oear oeutn.l, D0'1 were very low (2-4 mg/L) over wide areas, even 
at midday, and DOt ooe rad.Jo tagcd fish was in or near to Ftsh B&Db. I.a fact. many of them had been 11 Full 
Banb just day1 or weeb earlier, and moved to an area geocrally oonh of Bare Wand during this time of poor 
water quality. 

During suci:er dio-off e't'eDtl mbmndal 'lWJlbcrs of dead and dyin& fish have been obsetved and coUcctcd from 
freshwater infiow area. In 1971, durin& a massive chub die-off, at least 25 Lost River ruckcn, were observed 
~ off Rocky Point in Pclic&n Bay (OOFW 1971). Howevct, only 6-8 were seen during several days of 
ru.rveyiDg througboul Upper KJ•awb Lau. I.a 1986, the majority of dead sue.ma collcc:ted during the August 
die~ff were found in or adjacent to Pelican B&y (Scoppettooe and Coleman 1986). I.a August 1994, 10 large adul1 
Lost River IUCket1 WeR found dead in PeUc&n Bay. A.od fi0llly duriq 1hr Sepcember \99S die-off, substantial 
rnanben of IUCm1 WeR collecud from several retugi,1 a.reu iacludiq: Pc1Jc:aD B&y (80), Williamson River (8), 
Short Creek (8), OcSeaaa Creek (12), Tboawoo Creek (3). and Hamman Spriql (38). 

Moa IUCm1 observed ID fre&lnnf.er infiow areas d\l..rull dle--0tf evem were ledwp: and relatively unrupomive 
to~ lodic::adn& rtJey were rick or stressed (Biem and Ziller 1987, Orrm pen. obser.) I.a 1995, several 
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~ displaying this ~vior were coll~ and taken to OSU for pathological examination. All were acutely 
infected by a bactena disease, columnaru (Flc;obacter columnaris) (Banner 1995). This pathogen. was also 
documented as a primary causitive agent in the death of suckers collected during the 1971 and 1986 die-offs 
(Logan and Markle 1993). This information suggests tha1 the freshwater inflow areas arc used to a greater extent 
by acutely sick and dying fish than healthy fish and might be considered a dying ground. Since die-off events 
have occurred during periods of high lake temperature, it has been suggested tha1 cold water shock may contribute 
to mortality of these already stressed fish (Bienz pers. comm.). Temperarurc differcoccs between Pelican Bay and 
Upper Klamath Lake often exceed 10 C during the summer. 

Recent large-scale fish die-offs have been documented from 1971, 1986, 1994, and 1995. Because of the Jong 
history of noxious blooms of bluegreen algae and associated poor water quality conditions, other fish lcills most 
certainly have occurred. Fish kills involving non-game fish inclu.di.og chubs and suckers, may have oot been 
reported by the public. Also, with the large populations of fish eating birds (cormorants, gulls, pcticaos, grebes, 
terns) present in the area, siclc and dead fish can be quiclcly consumed leaving no evidcocc of a fish kill. Large 
concentrations of fish eating birds were observed working local fish kills during summer 1994 (Dunsmoor pers. 
comm.) and 1995 (Simon pers. comm.). 

Freshwater inflow areas provide rearing habitat for larval and juvenile suck.era (Buettner and Scoppettonc 1990; 
Markle and Simon 1994, Simon et al. 1995; Logan and Mart.le 1993; Klama1h Tnbes 1992, 1995). The lower 
Williamson River typically bas the highest densities of larvae because major spawning areas occur upstream on 
the Sprague and WiUiarnson Rivers. The studies cited above generally report relatively low numbers of juveniles 
in inflow areas compared to shoreline locatioo.s in Upper Klama1h Lab:. Lack of food and cover, cooler wa.1et • 
temperatures, and increased suscep(ability to predation by avian and fish predators like rainbow trout and yellow 
perch in the clear water are likely factors limiting use of these areas. 

Reclamation cooductcd Larval and juvenile fish surveys a1 Barkley Springs and areas nearby during the summer of 
1994 and 199S. Large numben of larval suckers were observed in clear water along the ahorcline in spring 
influenced areu during Juoc in 199S. Also, approximately a dozen juvenile suck.en (probably age 0 and age 1) 
were capcured during both ycan in &horel.inc areas during July and August. Juvenile suckers have also been 
collected from the Odessa. Creek area during rummer (O\msmoor pen. comm.). However, electtofisbing surveys 
near Hamman Springs during August 199S failed to document juvenile suck.en. 

Mood.a and Saiki (1993, 1994) and BeUerud and Saiki (1995) ooodlw;tcd water quality tolenoce tests to assess 
toxic levels of temperature, DO, pH, and un-ionizcd •rornmia on larval mi juvemle abottoose and Lost River 
suck.en. The 96-hr LC50 valuea (lower 9S~ coofideoce iur.erval) for Loll~ m:m Larvae were 9.n pH. 2.3 
mg/1 DO, 30.5• C temperanue, and 0.-43 mg/1 un-ionizcd arnmooLI For juvenile Loll River IUCkcD values were 
9 .87 pH, 1.9 mg/1 DO, 29.9• C trmpenturc a.od 0. 70 mg/1 un-iooiz1,(i arnrnmil For larval abortnosc rue.kc rs 
values were 10.01 pH, 1.8 mall DO, Jt.2• C tempentu:re, and 0.73 mg/I an-ionized •rnfflnl\ia. Lower 
oonfidc:na: iDti:rva1a for &bol1Dole IOCm juveniles were 9.76 pH. 1.7 m&/1 DO, 29.-4• C tempenture, a.od 0.32 
mg/1 unioaiud mnncxri1 Of dae four panmcten only temperature ii 00( a •ignificam tb.rca1 to larv1.l a.od 
juvenile sucm1 ID Upper Kbawh J...&te. Bellerud and Saiki (1995) CQGC!udcd dw DO and pH in Upper Klamath 
Lake c:aa be acurdy lcdw to larval and juvenile Lost River and abortnole aucen. Moreover, stressful water 
quality conditiom that curwJ succeaful survival of early life stagea could explain the loog-term decline of sucker 
populatiom in Upper JCJ•awb Lab. 

~..2.2.9 Lake Habitat 

Habiw use by luval, juvemle, and aduJ1 li(e 1t1gea wu previously summarized ID tbe Lost River and Sbonnosc 
Sucker R.ec:overy P\m (USFWS 1993). R.eceu research by The JCJ•awb Tribes (Tbe KJ•marb 1'ribes 199S), OSU 
(Martie and Simoa 1993, 1994; Slmoll et al. 1995) and KJ•rn•rb l3uiD W&U:t Ueen (V oce1 pen. comm. l 992) on 
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larval and JUVe.nile sucker distribution and habitat, and Reclamation and NBS on adult distribution' ~m?~ 
(Buettner 1995, Perkins pers. comm.} has furthered ow- understanding of the habitat needs of these life stages. 

3.2.2.10 Larval Habitat 

Vogel (pers. comm.) monitored larval sucker habitat utilization in the lower Williamson River by visual 
obser.:ation during May 1992. He observed that larval suckers were more frequently oriented in or adjacent to 
shoreline structure including emergent vegetation. submerged aquatic plam.s and instream woody debris than in 
shoreline areas laclc:i.og sttucture. OSU had a similar assessment of larval habitat use in the lower Williamson 
River (Markle and Simon 1994}. They saw large numbers of larvae within submerged vegetation and large 
scbool_s of larvae were seen swimming near the edges of vegetation. In other areas that were sampled in Upper 
Klamath Lake, individual larvae and small schools were observed in or near vegetation and physical structures 
such as roe.ks or logs. 

There was no reference to bottom substrate in describing larval habitat in the two studies referenced above. 
However, the lower WilliamS()T\ River is generally characterized bys.and and firm mud bottom.,. Since larval 
suckers are more surface oriented, bottom substrate may no< be an important habitat parameter. Water depth was 
also not discussed in these studies, but it can be i.n.tcYpreted that most larval suclcera were observed in shallow 
waier; all sampling occurred at depths les.s than lm. 

Larval sucker use of offshore areas has not been sru:died. High densities of the bluegreeo algae, (Aphanizommon 
jlos~). typically occur during the larval life stage, making it difficult to sample. Monitoring normally 
involves towing fine-meshed neu, that would quickly clog with algae if a.aem:pted in Upper Klamath Lake. 
However, the liten.turc generally indicates that larval catostomids arc sl:J,;mlinc oriented (Moyle 1993, Mink.Icy 
1973, Scoppettone et al. 1990). The Klamath Tribes (1995) developed wnpling methodology using pop nets 10 

quantify densities of larvae in shallow s.horelioe habitats. One aspect of their investigation was to compare larval 
sucker densities in fringe emergent vegetation habitat versus that in adjaccm areas without vegetative strUCture. 

At the mowh of the WilJiamson River and Goose Bay, Larval sucker densities were several times more abUDdam in 
emergent vegetation tha.n adjacent open water sites of similar dcpdL Larval suckers were doo11.nen1.ed in emergent 
vegetation consisting of: Scirpus, Pofygorwm.. Sparganium, and willows. 

OSU has studied spa.rial and tempon.1 distribution of sucker Larvae UOUDd Upper Klanwh Lake since 1991 
(Marfde and Simon 1993; Markle m:1 Simon 1994, Simon et al. 1995). HCJW'eYa', aamplmg was lesa extensive 
during 1991-1993. Larval sucm1 were di.stribu1cd along &borcliDc areas lhrougbout Upper Klamalh Lake in 1994 
and 199S, with the hi&hest amnber in the lower WiUiarnsoo llliu. The umple li1ca aloog lbc east aide of the 
lake gcoenlly had more larvae than o<het' area.,. Very few sucm larvae were capcured aloog the west side of 
Upper KJarnad! Late and in Ap,,::y Late. In 1993. 81 Lame were capmred aver rock subsuue along the shore 
of Bare Wand. Larvae were coUecced primarily in May and June during all yean. The Klmwh Tribes ( l 995) 
indica1ed that in 1995 !DOil IUCbn had developed i.o.to juveniles by late July. 

Water quality mociadoaa witb larval sucker distribution were~ in 1995 by OSU duriDg Larval full 
towing and larval aearcbea. Larval suck.en were found in pH rangiq from 7 to 10 (Simon pen. comm.). 
Di.stributioo of pH values where fish were fOUDd panlleled the distttoutiom at wnpliDg lites. Larval suckers 
were caprured at DO rangi.na from -'.5-1-'.5 mg/1. Th.is work wu not derip,ed to &bow either avoidance behavior 
or acute toxicity, Fish capcured It mmy of these sites mi.gb1 have abown IICdYe avoidance of these areas if they 
had the cboice of moviDa to I beUe: locadoa. It is pos.sible that they sampled larvlc in coodidons tba1 were 
.actually ICUldy toxic and were coUec:ted while diemc. OSU'a dm &bow Iba Luva1 sucb:n arc frcquen.tly found 
in areu in which water quality variables approach Of exceed LC-50 valua. Since chroaic effec:t thresholds arc 
usually 11Jblt:aadally io..u dial acute, it La likely tha1 chronic effec:u arc~ wim rqularity. 



23 

The catch data indicates that most larvae were captured in or near freshwater inflow areas that generally have 
good water quality (Markle and Slmon 1994, Si.moo et al. 1995). A Hydrolab Datasoodc 3 was placed a1 Goose 
Bay, a site heavily used by sucker larvae andjuvenilcs, fromIUllC 15 to August 11, 1995 (The Klam.alh Tnbes 
1995). Water quality seldom exceeded a.cute toxicity thresholds in the Polygonum beds where larvae were 
located. DO infrequently decreased below 4 mg/1 or 50% saturation and pH seldom rose above 9.7. However 
pH values of 9.6 were very common and arc only slightly below measured 96hr LC 50 for larval and juvenile 
suckers (Bellerud and Saiki 1995). DO concentrations exceeded saturation in almost half of the measurements 
(The Klamath Tribes 1995). Acute toxicity to supersaturated water has not been evaluated. 

3.2.2.11 Juvenile Ecology 

Juvenile sucker ecology has been more extensively studied th.an that for sucker larvae in Upper Klamaih Lake. 
Study objectives have included juvenile sucker distnoutioo. habitat utilization, associated water quality, relative 
abuodaoce, growth and parasites (Logan and Maricle 1993; Maricle and Si.moo 1993, 1994; Si.moo ct al. 1995; 
Reclamation 1995; The Klamath Tribes 1995). 

Eramioation of Lost River and shortnose suckers collected from Upper Klamath Lake in 1994 showed evidence of 
infestation by a digcnetic trematode possibly of the genus NeasCJI.S (Simon et al. 1995). The parasite is present in 
the musculature and integument. It appears as a black. 1-2 mm cyst under the slcin excepc in recently infested fish 
where it is yellow or white. lo the normal host, ooe expocu that infestation rues will inctcase over time (or size 
of fish) because the fish Ls a secondary host which must be eaten by ·a bird and lbc pmJite often spcods several 
years in the secondary host. There wa.s no increase in infestation with fish &iz.e. The infestation rate seen in fish ' 
less th.an 49 mm (12 .5-14 % ) wa.s much greater th.an the 2 .2 % infeswioo. rate found in fish 50-129 mm SL. There 
was little difference in infestation rate between species. Preliminary evaluation of 1990-1993 and 1995 samples 
show frequent infestation in young sucun collected from Upper Klarn•dJ I..ae. Da.ta from several years may 
provide long term trends in the infestation of thi.s parasite and imigbt into lbc imponm::e of this parasite in 
determining mortality. It seems probable that fish infected by parasites might have a lower rate of survival in 
Upper KJamadJ T..akc where summer water quality cooditions arc also stressful to fiah. 

OSU has been collecting and reading otolith, from larval and juvenile IUCken to help identify cohorts through 
otolith morphology and mic:rochemistry, UDCOVcr timing of birth and doouncm growth cvems (Markle and Si.moo 
1993, Simon et al. 199S). Preli.minary results from tbc otolith microcbemistry invcsdption arc suggestive that 
this tool can be used to di.stingu.ish lake-spawned from river-spawned Lost Rh-a- IOCm'I using cilber a bivuutc 
mu.sure or a mn1tivariate measure of clememal compositi011 (Marldc aod Simon 1993). Punbet study will be 
oeedcd to determine wbetbet iDdividoa1 spring-spawned lt0Cb can be idenfifit4 

lo 199S. depositiomJ. pattem1 of OCOUth rings wu studied to dccerminc if they M:re oomilleul IDd prcdicuble 
(Hoff pen. comm.). Lani! ftlb from tbe Braymill Hatchery were mamd wim a bio&ogical mum and held for 
varying time perioda; wild larvae weie also c.aprurcd, m.arud and placed in IA cnc1olure ll the mouth of the 
Williamson R!Yer. Atta a period of a couple weeks the fish were aaaificed mi otoUtbl removed. FJ•min.adna 
of tbc ocolim rlnp verified dllt tbe dcpolitiooal panerm were COOSWll aod teptt.ieull:d daily increments in both 
ha.tchety and wild sacms. Tb1a lnformatioa indicates that sucker' oc.oU1bl can be UICd to UDCOYer time of birth 
and po<enti.ally cohort idemiry. To illustnt.e the utility of this infonnatioo. <Xlbor1I produced from SUcker Springs 
migbt be easily idmtjfjM ace loll River IUCUT spawning CID be up to two mcadll earlier dJan spawning in the 
Williamson and Sprague Riven. 

Other ocolidl rmrc:h hu a.bown dw ocolidi growth appean to be d.rivea by mSosmoua ci.rcad1an rhythm wlille 
fish growth mayt,e &lowed or halted due to various cnvi.roamcual stre11 facton. The impUcltioa is that otoUth_ 
growth refJeccs a,e u well u, and perhlpl more stroagly lhan pow1h. Llpillm ocmidl wdcbt and fish ai.ze were 
compa.red to ddermJDe if ocoUlh wei&bf CID be used to pffltict fish qea. The da&a ammllY support a rela.tioo.ship 
betwcea fish 1eqm (qe) mi 11pWus OCOUd1 weight 11 ICXl&th,I greala' than about ~ SL (Slmoa ct al. 1995). 
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This I?ethod ~ allow processing of large numbers of fish for age analysis. In contrast, otblfth~p'ar'afi6l0tnd · 
co~ung of daily growth rings is very time consuming. Preliminary work: has been conducted indicating that 
o_tohth _growth ~d fish somatic growth are also coupled (Logan pees. comm.). When they are coupled and otolith 
nng widths are lmearly related to somatic growth, these suuctures can be used to back calculate length at age. 
?ro~ rates of suckers s~ving to fall can be analyzed to correlate with environmental variables. For example, 
Juvenile suckers collected m the fall of 1994 were all recruits from late-spawned fish suggesting that 
environmental conditions during early season may have led to high mortality of cohorts produced from early 
spawning. 

3.2.2.12 Juvenile Habitat 

Spatial and temporal distribution of juvenile suckers in Upper Klamath Lak:e has been studied through systematic­
monitoring during the summer and fall (Markle and Simon 1993, 1994, Simon et al. 1995). In 1993, limited 
beach seining was conducted concurrent with larval sampling on June 5-6. No suckers were caught ac-any of the 
sites, and it was presumed that sµckers had not reached sufficient size to be captured with beach seines. 
However, during the first seine swvey from July 12-16, both species of suclcer3 were captured. Median shortnose 
sucker size was 21mm SL and 30mm SL for Lost River suckers. Shortnose and Lost River suckers transform 
from larvae to juveniles between 17 and 25mm SL (Buettner and Scoppcttone 1990, Dunsmoor pers. comm.). 
Li.kc the larval life stage, age O juveniles were generally most abundant in shoreline areas within a few miles of 
the Williamson River mouth. Shoreline sampling was typically limited to distances less than 100 feet from shore 
and less than three feet deep. Juveniles were also consistently caprured along the cast shore of Upper Klamath 
Lake. Distnbutions were patchy for other sample locations around the lake. Juveniles were rarely captured in • 
Agency Lake. By October, a few shortnose sucker.s were captured off!hore in trawl samples. Offshore sampling 
occurred at lea.st 300 feet from shore at depths ranging from ooe to five meters deep. Juvenile Lost River suckers 
were captured in shallow shoreline area! durin& the summer iD 1991 aDd 1993 but were UDCOmmou from shoreli.oc 
areas in 1994 and 1995. They were more commonly caught during fall trawl surveys (1991, 1994, 1995). 

During cast net swveys in 1991 and 1993, OSU noticed apparem relationships between sucker density and 
substrate types (Markle and Simon 1994). They grouped rubstn.te into four general eategori.C!S: boulder, gravel, 
muclr:, and peat. Gravel spans the range of sand, rock:, gravel or cobble; and muck is any type of soft 
unconsolidated organic material, silt, etc. 1bey did not sample areas with emergent vegewion because of gear 
limitations. In 1991, age O suckers were captured mostly over gravel and muck substrates; muck: substnte was 
found at offshore stations. Age O sucktn were caprured most commonly over gravel substrates in l993. Because 
of the uneven distribution of juvenile suckers along the sboreli.oe and because indices of abundance from fixed site 
sampling might lead to inappropriate cooclwiom, CSU shifted to a lttatified random design. In 1994 and 1995 
sboreli.oe habitat types were mapped including su.bstnte typea and vegetation. ln 1995, age O sampling was based 
on random monitoring of specific habitat typea to provide habitat-specific fish dcmitiea. Catch rates ..uing cast 
nets were much higher from ltndfied-n.odom sampling than fixed-sites (Slmoo pen. comm.). 

The Klamath Trfbea ooadtJCfed ,up DCt rurvey1 with.in the emergem zooc in late July 1995 and frequently found 
juvenile suckers fn very ah.aLlow water (Dunsmoor pen. comm.). Data oo juvenile sucker utiliz.acion of the 
emergent 1.00e is lacking because of difficulties associated with sampling this h.abitat type. 

Age O juvenile sucker distributioo lDd associated water quality data was collected in 1994 during beach seining 
(Simon et aJ. 199S). For 82 seine samples at which pH lDd DO were collected, samples with more than ooe 
sucker were generally oo<ed over the ra.oge of pH and DO monitored. For pH, the frequency disttibution of pH 
values from sites where IUCken were found lDd that from all sites u.mpled followed a similar pattern. No pH 
values over 9.8 were sampled. Tbe frequency distribution for DO were similar at DO cooceotntioos greater th.an 
6 mg/1. However, few IUCken were ~ from sites with DO of 6 m&fl and below even though many sitci 
were wnpled with 00 values of~ mg/I. 
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In 1995, pH was ~easurcd at 659 beach seine and cast net ~ple sites (Simon pers.comm.). Most age o suckers 
were captured at sites where pH ranged from 9-10. Intercsnngly, large numbers of juveniles were captured at pH 
10, which based on laboratory acute toxicity tests is lethal to juvenile Lost River and shortoosc suckers (using the 
lower 95% confidence interval) (Monda and Saiki 1993, 1994). This observation is not entirely surprising since 
lhe pH data represent instantaneous daytime measurements typically measured when die! maximums OCCWTed. 
Diel fluctuations of 1 pH unit are common during the summer when AphaniwTMncn blooms occur (Kann and 
Smith 1993). Thus, the exposure to high pH may be for only a few hours each day whereas toxicity tests were 
conducted with a constant pH exposure over a 96 hour period. If high pH persists, high mortality might occur. 
Juvenile monitoring data from 1995 seems to indicate that juvenile suclcer survival into October in shoreline 
habitat was poor at fuced-site stations. Catch rates for shonnosc suckers were high during beach seine surveys 
during August but relatively low during fall cast net surveys at fixed-site stations. Juvenile Lost River suclcers 
were poorly represented in the shoreline beach seining and cast netting samples. However, catch rat.cs were . 
relatively high offshore in fall trawl samples indicating that they were probably distributed offshore throughout the 
summer. Continuous water quality monitoring of two near-shore and four offshore locations was conducted 
during the summer using Hyd.rolab Datasonde 3 dataloggers but the~ bas 110( been analyud. 

DO was monitored at 661 cast net and beach seining sites in 1995. Juvenile suckers were found at sites where 
DO ranged from 6-15 mg/l wilh the largest number of suclcers captured a.t DO's of approximately 8 mg/1. From 
over 100 sample sites with DO less than 6 mg/1 only one site had juvenile suclcers. It appears likely that juvenile 
suckers will scclc areas of better water quality when it becomes stressful. This may explain !he relative abscocc of 
fish in areas with DO less than 6 mg/1. Since the acute lethal DO conceruration il about 2 mg/1, it is oot likely 
that the absence of fish from sites with DO from about 3-o mg/l was related to water quality indu~ mortality. ' 

OSU has been monitoring juvenile suclcer (age 0) survival in Upper Klamath Lake si.oce 1991. Fall age 0 suclcer 
surveys using cast nets and boa.om crawls have been used to as.se.s., year clas.s survival. The cast nets were 
effective for larger age O shoreline oriented fish aod the trawl was used to monitor offshore atmndaoo:. The cast 
netting surveys were more consistent and successful in capruring suclcers than trawl surveys. Trawl surveys were 
not conducted in 1992, and in 1994 and 1995 a larger trawl with a smaller mesh was used. Cast oet survey results 
indicated that year clas.s establishment occurred in 1991, 1993, and 1995 for bod1 Lost River and sbortnose 
suclcers. No age 0 suckers were captured during fall cast netting surveys in 1992, and 1994 catches were 
minuscule (Simon et al. 1995). 

Except for 1991, trawl catch rates seemed to have oo correlation with shoreline abondaDCCI. In 1993, very few 
suclcers were caught in trawl u.mpl.ing while cast oet catches were the b.igbcst of all yean sampled. In 1994, 
trawl catch rates for Lost River suck.en were the highest of the ye.an sampled while cut oet c.atchea were small. 
Very few shortnose suckcn were capcured in cilher ca.st octs or trawl samplcl in 1994. In 1995, sbermose sucker 
catch rates pa.a.ems were similar for both ca.5t oc.t &Did trawl da.JA. However, Loat River suck.et trawl catch rates 
were high in 199S while cut De(~ were low. The inconsi.su:ociel betwec:o the cast oet and trawl ca.u:h data 
may be rela.tcd to me depc:mcnt changes in distribution. Simon et al. 1995 ooud that suclcen in the trawl 
samples were wier th.an thoee in aborelinc cut oet .wnples for the same wnple period.. It was suggested th.at 
suclcers may ,radually move to offshore regions a.s they grow larger (posaibly 90 mm for LRS and 80 for SNS). 
This may explain the presence of age O US in trawl samples in 1991 and 1994, and the oear absence of suckers 
in the 1993 trawl u.mplmc, when age 0 suclcers of bo<h species were small. Durin& euty fall of the years 
trawled, trawling bas been l.ll ineffective sampler of age 0 SNS. In 1991, trawl surveys were cooductcd weelcly · 
bcgiaaing "" Sep(embet 8 aod coatirn1ing twil October 13. No suck.en wei-e ~ until September 29 and 
<4tchcs increased on October 6 aod October IS. The combined trawl and cut Dd daa iDdica1e Lost River year 
class cscmlishmcut in 1991, l 993, 1994, and 1995. For shormose auca:n, year cl.&ssea were produced in 1991, 
1993, aod 1995 .. 

It sbould be oo<.ed that altbou&h tbeae year cluses were doo1mea1ed curviviq the first~ moa.ths of life, it doe.s 
DO( ensure recruitment to the adult popul,.tioa. The fuh kill in 1995 demoastn1el that morality can be sigruficant 
for older fish. Survival to adult life sages is more imporun.t in terms of the species' loq t.erm vubility . 

-----
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Adult Lost River and shortnose suclcer spatial and temporal distnoution in Upper Klamath Lake was assessed 
using radio telemetry methods from 1993-1995. Also, a trammel netting survey during the fall of 1994 provides 
additional distributional information. Fifty-five trammel net sets were made throughout Upper Klamath Lalce 
from September 20 10 November 3. Daytime sets of 1-3 hours were made with 90 m long by 1.8 m deep sink:iog 
trammel nets. A total of 40 Lost River suclcers and 84 shortnose suclcers were captured along with 22 rainbow 
trout and hundreds of blue and tui chub. Suclcen were caught throughout the upper two-thirds of Upper Klamath 
Lake above Squaw Point. Only one sucker was caught in the lower portion of the lake. largest numbers of 
suckers were captured from Ball Bay. Very few were caught in Shoalwater Bay. Suclcer catch rates were similar 
between open water and near-shore areas; suclcers were capture at depths ranging from lm to 12m. 

This fish survey was conducted when Upper Klamath Lake was at a record low elevation (4136.8 feet). Duriog 
September, water quality (particularly DO) conditioo.s were highly variable both vertically and spatially in Upper 
Klamath Lake. In particular, DO colJCClltratioo.s were low in several areas particularly near the bouom. From 16 
sites where associated water quality was collected, suclcers were captured where bouom DO ranged from 3.7 to 
7 .8 mg/1. At two net sites where bottom DO was 1.3 mg/1, no suclcers were captured; DO at 0.5 m at these sites 
were 4. 7 and 11. 7 mg/1. Cold weather occurred the first week: of October lea.ding to improved water quality 
throughout Upper Klamath Lake. 

Suckers were distributed vertically throughout the 1.8 m deep bottom set oeu iodic.,ting that they were oo< 
e,;clusively bottom oriented. This pattern has been observed in other tn.mmcl. netting efforts conduaed in 1993 • 
and 1995 (Buettner pers. obscrv.). This observation i.s importmt since water quality can vary througboul tbe 
water column particularly in docpcr locations and during calm periods. Boaom DO' a were consistently lower 
than other water column values. Suclcers may avoid bottom areas when degraded water quality e:mts there. 

During periods of degraded water quality in Upper Klamath l...m:, freshwater inflow areas can provide refugial 
habitat for suc.lcers and O(h,er fish. It has been well documemed that thcae areas provide summer habiw for 
rainbow trout, brown bullbead, and yellow perch (Vincem 1968, Logan and Martie 1993, Biem and Ziller 1987). 
Adult suckers have been reported from these area, during die-off eveata (1971, 1986, 1995). ~ areas are also 
important rearing areas for sucker Larvae and juveniles. Water quality wu monitored e::ue:mivcty in lbc two 
largest refugw area.s, Pelican Bay and the lower Wi)Jj1mson River dining 1992 and 1993. Hydrolab Datasonde 3 
dauloggen cootinuousJy mooitored W'l1ef quality during the nnnrner IIDd early fall in 1992. WIJl:f quality 
remaiocd good througbout the sampling period in Pelican Bay with temperamre retD•iDiDg 1,elow 18 C, pH below 
9.7, and DO at S.S mg/1 and above. In the lower w;m,rnsoo rcmpcntmca rcrnaiord l:>clow 20 C, pH below 9.2 
and DO above 6.1 mg/1. 

In 1994, exr.e.mtve water quality monitoring wu cooducted begimling ID mid-Aupst and oooti:ouing rbrougb 
September after leffl'l.1 dead l..olt River suckers and troUt were found in Pelic&n Bay (Kann pen. comm.). lt was 
suspected tha tbe demc macrophyie bed.a were negatively effecdng wm:r qualily. 1'No dataloggcn continuowly 
monitored wmu quality near tbe mouth of the bay (near F"uh Banb) and ll the coofluence 6f Crystal Creek. 
During August and September, tbe lowest recorded DO wu 6.S mg/1 while pH n::acbcd I maximum of 9.2 
(Crysw Creek bydrotab lite). Weekly profile ch.ta indicated t1w stntiflcarioo wu rninimal 

With bistoric low llke level.a in 1994, tbc area of refuge with adequ.111: wm:r dq,dl for adult IUCkm was greatly 
reduced Tbe dense mac:ropbyte powth in Pelican Bay further reduced available babiW. To improve refuge 
ooodidom. macropb)1ea were removed from about 20 acrea of tbe bay durina September 7-15. Vegewioo wa.s 
cut above tbe boa.om with a mow:u. collected, and off-loaded to &borellne d1spou.l aua oeart,y. W atcr quality 
mooitorinc duriq thia ~,bowed oo deterioration with tbe e~ of f trmpxary incrwe in turbidity 
(V ogeJ pen. comm.). 
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Intensive water quality monitoring was conducted in the lake outside Pelican Bay in 1994 to define the area of 
influence of the bay water on the lake (September 8 to October 4). Hydrol.ab water quality instruments were used 
to monitor temperature, dusolved oxygen, pH, and specific cooduct.ance during the morning and late 
afternoon/early evening hours. The survey indicated that the area of influence from Pelican Bay extended 
approximately 1 km out and 2 km nonh along Fish Banks. Dissolved oxygen conecnttations were occasionally 
less than 4 mg/L near the bottom during the morning hours, particularly at sites south and west of the entrance to 
Pelican Bay. Also, no radio-tagged fish were located in this area during the time of the survey. 

Locations of 9, 22, and 20 radio-tagged adult shortnosc and Lost River suckers were monitored during 1993, 
1994, and 1995 respectively (Figure 7). These fish were mostly captured from pre-spawning aggregations at 
Suck.er Springs and at the mouth of the Williamson River. A few were captured from spawning runs in the 
Williamson River and others from Shoalwater Bay. All fish were implanlcd with transmitters and released 
immediately after surgery. Of 39 fish implanted with transmitters 6 died shortly after release. Fish were tracked 
at one to two week intervals from June through October. Fish locations were first ma.de by plane followed by 
boat traclcing to obtain more exact location.s. When location were fixed by boat, coordinate data was documented 
using a global positioning sytc.m or loran navigational instruments and habitat data collected including depth, 
substrale, and water quality. Hydrolab water quality was monitored at 0.5 m below the surface and 0.1 m above 
the bottom (temperarure, DO, pH, specific conductance). Tracking efforts from November through May were 
less frequent, usually monthly and were by airplane only during the winter and early spring. 

Radio-tagged suckers were restricted to the upper two-thirds of Upper Klamath Lake during 1993-1995. No fish 
were located in the lake below Howard Bay and observations below Bare Island were rare. Also, oo fish were ¥ 

tracked from Agency Lake or the freshwater inflow areas, Pelican &y and WilJiamson. River (with the exception 
of spawning migration.s). 

During May, after most fish had spawned, many moved into Shoalwa.ter &y (SB; 45~ of fish locations). A 
substantial number were also located oiear the Williamson River (WR; 27%). Smaller percentag~ were reported 
for Ball Bay (BB; 10), Entrance to Pelican Bay (EPB; 9), and Mid-North (MN; 8). 

During June, SB was still the most frcquenLly used area (34%) followed by the EPB (19%). Toe WR, BB, and 
MN 11.1d similar numben of fish observations (15-16%). By July all fish had exited SB aod were mainly 
d.istn"buted near MN (46%) IDd EPB (36%). No radio-tagged fish cmercd SB from June through September. BB 
wa.s used througboat the May through October period, bul oo< as frcquc:nlly during July and August. 

The more rcstrictcd fish distribution tint observed in July coot:inucd in Augu.,t with 84 ~ of fish locations from 
EPB IDd MN. By Sepcember, fish bepn to disperse over a wider area. To.is disperul wu grcatest_in October 
with fish utilizing most lab arcu DOt'th of Howard &y. Fourteen percent of tbe fish locations were below Bare 
Isl.and. the highest of any momh. 

Fish were gcoenUy diltribu1cd In otr-ahore arca.s at depths nnging from 1-9 m (Figure 8). Most fish locations 
were at 2-3 m. P1sh gene:nlly avoided water ICM lhan 1 m (pos.sibly due to greater vuloerability to bird predation) 
and greater than 5 m {poail>ly due to greater frcqueocy of poor water quality cooditions developing during calm 

pcrioda. 

R.adio-uggcd fish were located iD areas with our-surface (0.5 m) water tempen.tu:res ranging from 7-28• C and 
oeu-boaom tcmpera.turea nniin& from 6-24 • C (Figure 9). Near-surflce DO coocenrntiom were 4-15 mg/\ ~d 
our-boaom readinp wue 1-15 m&fl (Fiiure 10). Near-boaom readinp which are probably more rcprcse0tauve 
of preferred sucker b.lbiW. were moctly above 4 IIlg/1 (95th percentile). 

pH at fl.Sb locadqm ran,ed from 7.5-10.8 at 0 .5 m IDd 7.4-10.6 oear-boaom (Figure 11). Very few fish l<XAtions 
were documenttd at 1itca wilh neu-boaom pH of 10 or grea.ter (5~ of values). 
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Fish distributions followed similar patterns each year. It is suspected that food and water quality coadltions were 
major factors affecting distribution. During May wb.en water quality is good lake-wide, fish coocen.crated in the 
Shoalwater Bay area. During June and July when Aphankomown blooms lead to water quality degradation in 
Upper Klamath Lake fish moved out of bay areas that had more extreme flucruation.s in water quality (USGS 1995 
in preparation). Many fish were concentrated near the entrance to Pelican Bay during July and August, an area 
where a large inflow of freshwater enters the lake. The laclc of fish in the lower portion of Upper Klamath l.alce 
and Agency Lake is probably related to the more frequent degraded water quality conditions that occur there 
during the summer than in the open water areas of the northern portion of Upper Klamath l.alce (USGS 1995 in 
preparation). Comparison of water quality associated with fish locations with th.at of sites represco.t:ing a wide 
range of areas in the lake have not been completed. 

Many radio-tagged fish captured and tagged j ust before the spawning season, exhibited movements suggesting that 
they spawned during that season, 6 of 10 in 1994 (2 Sucker Springs, 4 Williamson River) and 9 of 13 in 1995 
(Williamson River). In 1993, fish that were radio-tagged were captured late in the spawning season at Sucker 
Springs (April 22 and 26). Si.nee the next craclcing effort occurred May 20, spawning activities were likely 
missed. Two Lost River suckers were tagged during their spawning run on the William.son River (May 18 and 
20). 

Repeat spawning was indicated by several fish radio-tagged in 1993 and 1994. Four sucurs tagged in 1993 at 
Sucker Springs (1 shortnose sucker, 3 Lost River suckers) rcrurned during spring 1994. However, none of the 
three surviving fish were cracked at Sucker Springs during spring 1995. Two Lost River suckers tagged in the 
Williamson River in 1993 returned to spawn in 1994 and one returned again in 1995. Ooc shormose sucker radi~ 
tagged at the mouth of the Williamson River in 1994 migrated up the river in both 1994 and 1995. Al.so, a Lost 
River sucker tagged at Sucker Springs in 1993 appeared to have spawned in 1994 and 1995. Spawning 
movements may have been mwcd for some fish in 1995 because tracking occurred at wider time intcrva.13 ()/23, 
4/ 19, 5/3). All radio-ugged fish showed fidelity to the spawning area in which they were initially tagged. 

Spawning migrations up !he WiJliaroson River by radio-tagged fish. were similar to spawning sites documew.ed 
from other spawning distribution srud.ies (Bienz and Ziller 1987, Bueuncr and Scoppeu.onc 1990). Fish were 
locaccd near Waterwheel Park (RM 6.5), near the Sportsmen's Access (RM 9), and 0CAr !he confiueoce of the 
Sprague and Williarnsoa River. No fish were cracked above Chiloquin Dam. 

Besides the 6 of 39 ~ fish that died shortly after release due to baodUng mcss, 13 died between 2 and 6 
months after release. Mortality among this group w.a., probably related to in!ec:dom that developed due to 
exposure to poor water quality c:oad.itioos du.ring the summer or the ltteU of poor wara quality itself. In 1994, 
sevenl dead Lost River sue.ken and trout were found dead in Pelican Bay in early August indicating_~ die-0ff. 
Ooe radio-tagged Lost River sucker al.lo died about the ume time near Pelican Bay. In 1995, a major sucker die­
off occurred during Scpcrmber m:l early October. Three of 14 radio-tagged rucken (2 shormose, 1 Lost River 
sucker) al.so died duriq thil ew:m.. 

--- -- --- -
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4.0 CHAPTER 3 -EFFECTS OF PROJECT OPERATIONS 

4.1 Effects of PacifiCorp Operadons on Endangered Suckers 

4.1.1 Entrainment 

29 

Each of the six Klamath River hydroelecaic developments has the potential to entrain fish . All of the 
hydroclecaic diversion intakes have trash racks constructed of iron bars with 3 inch spacing, but only the J.C. 
Boyle intake has 1/4 inch screens to prevent entrainment of small fish. Entrainment of Lost River and shortnose 
suckers has been documented at the Eastside forebay and Westside canal. Likelihood of sucker entrainment at 
downstteam facilities is related to abundance of fish in the project area. For instance, only one shortnose sucker 
has been documented during population monitoring activities by CDFG in Iron Gate reservoir, thus it is probably 
unlikely en.ttainment of this species occurs at lroo Gate powerhouse. 

4.1.1.1 Unk RJver 

The ext.em of fish entrainment from Upper Klamath Lake b.a.s not beeo fully evaluated. In a study cooducted by 
OSU, suckers (species unkDown) were collected in the Eastside forebay, however the atnrndaoce was low 
(Recl.am.adoo 1992). It seems reasonable that we could expect similar larval entrainment at the dam as that 
measured in the A-Canal based oo their similar flow.s (stt Section 4.2.1 .1 Emrainmen.t A-Canal). 

Fi.sh salvages cooducted a.s put of project maintenance event.shave collected both shortnose and Lost River 
suckers from the forebay. Reccn1 salvage efforu on May 11, 1995 retrieved 40 juvenile suckers and on 
December 11, 1995, collected 78 juvenile suckers. Suckers collected were less than 120 mm FL making it 
difficult to positively identify species (Green pcrs. comm.). Previous foRbay fish Hlngca in September, 1989 
collected a total of 87 juvenile suc.kcrs and 1 adult Lost River suc.kcr during four different main1ena.oce events 
(Shrier pers. comm.). In 1989, ooe of these juveoilc suckers collected was a shoctoose sucker and another was a 
Lost River sucker as identified by Larry Dunsmoor of The Kl.a.math Tn'bes. Mr. Dunsmoor wo identified some 
of the suckers as potential hybrids and othen as Klamath largescale sue.ken (Shrier pen. comm.). In April 1988, 
the Eastside forcbay was dewatered and DO suckers were found eilher in the forcbay or under the flowlioe 
(Shrier pen. comm.). The methodology to salvage fish from the forcbay has changed slightly for rcccll1 
salV2gCS. For 1995 dcwatering eventJ, a seine was placed over the pcmiock eiitnDc:e to prevem fish from 
escaping a.s the Water W&S drawndown in the forcbay. 

No< all fish cnuaiDcd at the powerhoose will suffer mortality. In a review of pa.at atUdj,ea of turbine-related fish 
mortality, Eicher A.&soci11ea (1987) found t111"bine mortality is closely wociated to the pcripbenJ NllDC'r speed. 
Additional but leis import.am fadcrl include cavitation, wicket gate openingl, mi nmner/tailwuet relationships 
(Eicher Associlt.ca 1987). Pllb dze ii geumlly believed to influence mortality becaUle smaller fish are normally 
less subject to injury (Ekber Aaocwea 1987). Based oo the Eastside rurbine spccifiatiom, p&S( studies e.stinate 
the mrbine mortality to range from 10 to 26 percent (Eicher AJ.sociate:I 1987). Injury raies and delayed mortality 
effoc:u from euraimDeDl are unknown. 

Destinarion for surviviDa fish la Link River and Lak.e Ewauna. Fish population and water qualir:y monitoring 
inforawioo indicate 1h11 very few IUCkc:n ~ide in this area and war.er qualir:y is highly degraded during the 
summer (Bueuncr pen. comm.). Therefore, surviving emninied fish probably bave a low rate of survival in the 
Link River and Im Ewauna. The fish bdder 11 Llnk River dam is rarely ~ by rucun, indicating :a.n 
evemua.l, a1moa complece 1ou of emn.iDieid sucun to the popul•lioa 

. . 
Wcstaidc powemousc facilir:y lib, the Eutsidc facility divens water from SO•awb Im &l Link River dam. 
Aowa from the sc:nenion are released iaio lower Unk River. Normal dlvemoa inr.o the cam1 La 200 cfs. 
Typically this powemousc oaty opentea wbc:n water is ooc4ed downstream or to meet CDUJY demaod.s. 
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In 1991, entralllmem of larvae and juvenile suckers into the Westside canal was demonstrated (USBR 1992). 
Sucker ~ies were not identified, and similar to the Eastside collectioo, abundance of fuh wu low (Markle pcrs. 
comm. in USBR 1992). No fish salvage records arc available for past maintenance events. Based 00 eotrainmen.r 
studies cooducted by Eicher Associates 1987 turbine mortality is likely to range from 20 to 26 pcrceot. All 
surviving fish would be transported to Link River and Lake Ewauna~ They have the opporrunity to pass upstream 
over the dam when their swimming capabilities allow and if . However, degraded water quality conditioos in 
Lake Ewauna may lead to high mortality of fish surviving rurbine entrainment. 

4.1.1.2 J .C. Boyle 

The effectiveness of the J .C. Boyle screening system to prevent eotrainment has not been studied. Toe 1/8 inch 
mesh screen are probably effective in preventing e01rainmen1 of suckers age 1 and older. Based on fish recovered 
during canal maintenance fuh salvages, some fish (trout, minnows) are able to get by the screeos and enter the 
canal. The screen system was recently rebuilt and reviewed by divers in 1993 who did not find any visible gaps. 

Fish salvages have been conducted during J.C. Boyle maintenance events since 1962. In April of 1994, 2 small 
suckers (approximately 3 inches in length) were observed, the fim to be noted in the canal. Toe fish were too 
small to be identified to species. In 1995 no suckers were found following dewatcring of canal. Both adult 
shortnosc and Lost River suckers as well as Klamath ~roallscale and largescale suckers have been caught in J.C. 
Boyle reservoir (Green pcrs. comm). Klamath smallscale suckers spawn in Spencer Creek. a tributary to J.C. 
Boyle reservoir, approximately 3 miles upstream of the dam. Recruitment of Lost River and sbortoose suckers to 
th.is area may be a result of larval, juvenile, and/or adults moving downriver from Upper Klamath Lake, howcvet 
th.is has yet to be documented (Scoppcnone pcrs. comm.in USBR 1992). 

If fish somehow pas., the screening system, they will be exposed to an estimated rurbioe mortality ranging from 33 
10 48 percent (Eicher Associates 1987). 

4.1.1.3 Copco Number 1 

The occurrence of fish entrainment into the Copco No. 1 intakes has 00( been evaluated. The intake is not 
screened. Both shortnosc and Lost River suckers are lcnown to be prcsent in Copco Reservoir. Population size 
and distribution of species in this reservoir are not well lcnown. Reservoir swveya by Reclamation in the fall of 
1993 caught 10 adult shortnosc suckers and oo Lost River suckus (Green pen. comm.). Lengths of the shor111ose 
suclc.en ranged from 427 to 500 mm PL. Few Lost River sue.ken have been obser'Yed in the area. Beak 
Consultants (1987) caught oaly ooe Lost River sucker yet collected 136 adult shortDoSe sucun over a 3 monlh 
period in sampling oear mid-reservoir. No suck.en have been observed dowmtream of the dam. Turbine 
mortality at the powerhouse ii esrirnacr-4 to range from 10 to 20 percem (Eicher A.uoc:i.aces 1987). -

4.1.1.4 Copco Number 2 

It is unknown if sucter emraimnem occun at Copco No. 2 powerhouse. Tbe in1m is oot screeoed. No ruclc.ers 
lave been ob9en-ed in tbe project area. Every 5 to 10 yean the Copco No. 2 forebay is lowered to allow 
i.nspectioa of tbe ttmDe1 and unm. In September 1994, a fi.sh salvage was c:oocblded in respome to such a 
mainr.en&oce eveut. Survey efforu found no suckers in the forebay area or in the bypau reach down.stream of lhe. 
<WD. Only ooe endangered sucker has been observed downstream of Copco No. 2; a &hormose sucker in lroo 
Gate Reservoir. 

4.1.1.5 lnipUoG of ~Rucbl•od 

PacifiCorp owns property which borden the Klamath River for approximately Smiles from ocar the 
Oregoa/C&lifomia ltlLC line dowmU'cam to just above Copco rcscrvoit. The lmd is currendy mamged for 
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ranching. _ To provide irrigation water for pasrures, several rock berm diversions extend into the Klamath River 
supplying water to 6 separate irrigation ditches. Amount of water divened varies with each ditch and is dependent 
on seasonal needs. The total amount of water divened is estimated to be less than 50 cfs. Ditches are typically 
shutoff in November and opened in April. These diversions do not have fish screens. Entrainment to these open 
ditch systems has oot been evaluated. -

Shortnose suckers have been observed to migrate upstream. from Copco Reservoir into the Klamath River adjacent 
to PacifiCorp's holdings to access spawning habitat (Beak Consultants 1987). Most spawning occured within 2 
miles of the reservoir, however in searching the river for larval fish, some sucker larvae were found at 2 sites 
further upstream (Beak Consultants 1987). 

The potential to entrain suckers into the irrigation ditches exists, however the extent of entrainment is unknown. 
The fact that larval suckers occupy shoreline habitats during daylight hours may increase the likelihood that they 
are entrained dwing that time period. However, because most spawning occurs below their diversion point the 
likelihood of fish entrainment is sm.all. Sm.all fry or larvae are most vul.cerable to entrainment as they have linle 
swimming capability and arc dependent on flow for dispersal. PacifiCorp is in the process of reviewing land 
management activities and the current irrigation syst,em. 

4. 1.2 Spill Terminadon at Link River Dam 

Spill may occur at the Link River hyd.rofacilities when basin water inflow is grea.r.er than can be stored in system 
reservoirs and is more than can be passed through generating facilities or when facility m.ainteo.aoce requires 00 

flow through a powerhouse and water must be spilled to meet downstream flow requiremenu. When a spill is 
completed, the poteo.tw to strand fish in isolated poou of the river bed is likely dependent on ramping rate, 
season, and period of spill prior to shutoff. 

The stranding area down.stream of the Link River Dam is variable depcoding on flow. Spill of 100 cfs or less is 
confined to the awn river ch.annel. At spill flows greater than 100 cfs side channels arc watered up, and at flows 
greater than 500 cfs adjacent low lying areas become innundatod. To provide time for fish to escape stranding 
areas, a rate of spill change was established in 1987 (Table A) a.s part of staDdard operating procedures for spill 
termination. 

Table A. Ll.ok River Spill Dccrcasin& R.ampiJ18 Scbedulc 

Spill Flow (cfs) -
0 to 300 300 to SOO 500-1500 

I Ramp R.a1c (cfllmm> 20 cf.I/ S min SO cfs/ 30 min 100 cfs/ 30 min 

Tbe number of rucken dw have been ulvaged followiJ18 spill termioatioo b&a ranged from O to 133 fuh. ln May 
1994, after roughly 8 boun of 100 cfs spill, a fuh salvage of tbe area found oo stranded suck.en. Recent 
m.aimenmce evema 11 the Eastlide facility in December of 1995 resulted in a 16 day spill event with spill flows of 
approximately 500 cfs. Pollowin& spill termination :a.od i.mple~ of the ~ ~ · o~y ooe 100 

.mm sucker wu found in a aide clwmel &Dd was returned to Linlc River. [Q 1995 Link River dam spilled wat.cr 
from March 14 to April n with an avenge spill flow of approxiawdy 1850 cfs. Upon spill term.ination, fuh 
wvage efforu collecud 12 juvenile suctm; 10 shormose aod 2 Loa River. Four days~ on M~ 1, the spill 
resumed May 24, 1m. Aven,e spill Oow for this period wu appronawdy 2,370 cfJ, with a m.wmum of 
4,900 cfs ooud oo May 14, 1m. A fish ulvage cooo,>cted u the c:ooclUlioa of spill collected 132 juvenile 
sbonnosc ruck.en, S juvenile Loa Rivu suck.en, and 1 Juvenile Kl•marb l.arJescale sucut. Il appcan that short-
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term maintenance events th.at require spill at Link River dam result in a lower probab1lltyfi>'f1fiilflftfi1Mllhg as 
opposed to longer spill cvenu caused by climatic conditions. 

The extent to which fish stranding occurs following spill termination at dams downstream of Link River is 
unknown. Ramp rates are used to roioiroiu: stranding al all facilities. """Both Copco No. 1 and Iron Gate dams 
have plunge pools located at the base of the dam. These pools are directly connected to the river and have little 
stranding potential. 
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Bird predation also occurs as a result of spill termination at Link River Dam. Large numbers of fish eating birds 
have been observed oo some occasions (Shrier pers. comm.). The extent of bird predation oo stranded fish is 
unknown. However, intensive bird predation particularly by seagulls is an annual event during Klamath Project 
canal shutdown at the cod of the irrigation season. 

4.1.3 Power Operations at the J.C. Boyle Development 

As described in Chapter 1, the J .C. Boyle powerhouse operates as a power peaking facility. During such 
operations, generation occurs when there is sufficient wa.tu available for efficient use of one or both rurbinc units. 
During times of low river flows, generation typically occun only during the day. At night or off-peak. the project 
is shutoff to allow the reservoir to refill. The water fluctuation in the re3ervoir averages 1 to 2.5 ft . during this 
daily cycle. 

The extent that power peaking generation can cbaoge downstream flow i., limited to a 9 inch per hour ramp rate • 
set by the FERC license (FPC 1961). Ramp rate is measured at an established USGS gage dowmtream of 
powerhouse. Actual timing and ciaent of stage change downstream of the powerbou.se is d.epcndenl on whether 
one or both generators arc operated. 

Shortoose sucker spawning runs have been documen1Cd in this reach primarily in the area ocar Copco Reservoir 
(Bueaoer pen. obser.). The uet is roughly 12 mile., downstream of the J .C. Boyle powerhouse. The effects of 
large daily flow fluctn.tiom to spawning behavior is unkDowu. There may be a oegative affect o( peaking on 
sucker eggs and embryo survival. Eggs deposited during low mer flow in riffle areas with large-med and 
compacted cobble substrate may be swept down.stream when flow, arc increased. Eggs could be moved to 
unsuitable iDcubation areas or be exposed to fish predation. Eggs or larvae in dw1ow wartr areas during high 
river flow coaditiom may bcoomr desiccated during low flow periods. 

Sucker larvae have been observed lttlDded in certain areu downstteam of the J.C. Boyle powemousc following a 
downn.mp in river flow (Beat Comultam 1987). In reviewing the~ of pru:nri,11 ltt'aDding ucas, Beak 
ConsulWltl determined dial IUaDdm& of iucker larvae could occur on lea than 10 pcrcenl of the toe.al stream 
length of the K]am,tb RfYU from thc Oregoo-California sw.c-linc dowmUeam to Copco R.eletvoir (Beak 
Consu1W21:1 1987). TimiDa of flow flucru&tion is imponam U peak IUCm' larval drift WU shown to occur 
between 2200 and 0300 houri (Beat ComultaD.tS 1987). Powerplam opentiom during this oigba:ime period arc 
typically steady wid1 law river flowl. The study coochJded that comiderin& the brief reaideDoc time in the river 
coupled with the abort Jlllll"ldon to me reservoir, susccpa'biliry of IUCi:er larvae to mortality from stranding may 
be a relatively miner oc:currence (Beak ConsultanLS 1987). 

4.1.4 FlshPusa,e 

Link River Dam. Kem Dam. md 1.C. Boyle Dam have fish ladden to provide fl.ah puuae. Ladden were 
originally dtticnoct for tt'OUl puaap, however IUCken have been oblcned-to me boda the Liok River Dam and 
K.euo Dam-lldden. In 1988 diroap 1991 a c:oopen.dve ltUdy wu oondloed by PlclflCorp and ODFW to help 
evaluate me IWIII and etfec:dvenea of tt'OUl ~ prosrum and aaividet bl thc Oregon portion of the 
KJ•rn•th .uver (}'ffflminpa, et. al. 1992). M pan of the swdy, fish tnl)I were insWJed Dt&r the top of the 3 
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project fish ladden. Trout and suckers collected in the traps were noted with some fish being tagged in hopes of 
recovering them at upstream traps or during spawning ground surveys. 

Located on the cast side of the Link River Dam, the fish ladder is a pool and weir type strucrure with a vertical 
slot entrance. The ladder consists of 11 pools, each pool,approximatcly 8 ft. wide and 8 ft . long. Flow through 
the ladder is dependent on Upper Klamath Lake elevation along with wind direction and speed. Ladder water 
flow is coottolled by the addition or removal of stop logs. Approximate flow is 15 cfs. The exit weir into the 
lake is at an elevation of 4138.5 ft . mean sea level (msl). In dry water years when lake elevations are below 
4138.5 ft ., no water is available for the ladder. In 1992, Upper Klamath Lake was below this elevation during 
August, September and October; in 1994 lake levels were below this level from August through December. 

Few suckers have been observed to use the Link River Dam fish ladder. The trap in the fish ladder collected 4 
adult shortnosc suckers and 2 adult Lost River suckers from 1988 through 1991. All of these suckers were caught 
in April and May of 1989. During the 4 year sampling period, 131 trout were collected, with most of those 
caprured in 1989. 

The fish ladder at Keno Dam is a 24 pool weir and orifice type structure. Each pool is approximately 6 ft. wide, 
10 ft. long, and 5 ft. deep. The orifice is located near the pool floor and is approximately 10 inches wide with a 
height of 15 inches. Water flow down the ladder is maintained at approximately 2S cfs. 

The number of fish passing through the Keno Dam ladder has been variable. During the srudy period, suckers 
were observed each year with the majority of fish being Klamath ~rnallscale suckers. Total number of endangered 
suckers collected wa., low; 7 adult Lost River suckers and 5 adult shortDOSe suckers. Numbers of trout caught ' 
ranged from 11 in 1989 to 160 fish in 1990. 

The longest of the project full laddcn, the J.C. Boyle st:rUCture comi.sts of I weir and orifi~ typo ladder with 57 
pools and an elevation gain of 67 feet. Pools are approximately 6 ft. wide, 6 to 8 ft. long, and 3.5 ft. deep (weir 
height). A small orifice (4 in. by 4 in.) is located at a boaom comer of each weir. Flow at the top of the fish 
ladder is maintained >.t approximately 6.5 cb. To attract fish to the bddcr, approximately 55 cfs is released from 
a conduit parallel to the fish ladder en.trance. 

Although troUl were observed using the ladder in each year of the study, oo sucktn were collected from the 
ladder. The apparem non-use of the laddc:r by suckers may be a factor of tbe low rucm population in the 
immediate area of the~ and Klamath River down.stream of tbe facility. Electrofiah.ing surveys downstream of 
the ladder cntrance did D0t locate any suck:en that could po<cutially use lhc ladder (Shrier, pen. comm.). 

It is oo< known wbcmet tbe lick of IUCken trapped from the K.c:oo, Boyle mi Link River fuh Ladden was related 
to inadcqua.tc ladder derigm. fiah avoidance of ladder aod fish trap flcilitiea, low sucm popu1a.tioo uwnbers in 
adjacen1 reservoin, or lick of mJantory behavior. However, this infonna1ioll sugeaa that suck.er populations in 
the Klamath Riw:r rcservoin are tegreptcd. Segregation lw negative impacts with regards 10 genetic isolation. 

4.1.S Instream F1ow 

The FERC license th&1 govcrm Klamath River bydropowcr operatiom establlahcd momhly imtream flow releases 
from the Iron Gate devclopmeul (FPC 1961). Specific instream flows between tbe hydrotacilities upstream of 
Iron Gate dam were oot stipull'cd tn tbe license. However, Keno mi J.C. Boyle projects are operated to meet 
formal agreemeutl with OOPW. No in.stream flow analysis has been dooe within di.la reach of the river to help 
descnl>e tbe relatioo. of fish habif&t to river flow. · 
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A minimum of 90 cfs is released continously into Link River from the Link River Dam. Down.stream of the 
Eastside ~werhoose, operations typically rnaiotaio at least a minimum of 450 cfs. 

To pro~de s~:ient flow for fishery resources within the Keno reach, PacifiCorp has an agrecmem with ODFW 
~o pr~~de a nummum stream flow of 200 cfs. Flow in the reach rarely approaches the minimum, only doing so 
t.n cnt1cally dry water years. During the summer of 1992, a critically dry year, Reclamation reduced the outflow 
from Upper Klamath Lake thereby reducing flows in the Keno reach to 150 cfs. Visual surveys by personnel in 
~ e.river reach below Keno dam did not observe dead or dying ttout or suc~rs. Water quality monitoring 
t.ndicaled water temperatures and DO levels were marginal for salmonids ( Fort\1.lle pers. comm.). 

Under FERC License conditions, instream flows were stipulated to proleet aquatic life immediately down.sttcam of 
the J.C. Boyle Dam. The minimum instteam flow below J.C. Boyle Dam was set at 100 cfs by agreement with• 
the Oregon State Game Com.mwion. Several springs are localed in thu reach of the river and contribute 
approximately 300 cfs increasing the total flow 10 roughly 400 cfs. 

The minimum flow in the 1.3 mile reach below Copco No. 1 dam is approximately 5 cfs and is released at Copco 
No. 2 Dam through a slide gate. 

4.1.6 Reservoir Ope.radon., - Klamath River 

PacifiCorp jointly operates Link River Dam with Reclamation and therefore affects Upper Klamath Lake through 
their water management program. Impacts of lake operations have been previously discussed in the Reclamation's 
1992 BA. A oew biological a.ucssrnent is planned after KPOP has been developed tlw will address the effects of 
reservoir operations on endangered suckers. The fol.towing discussions focus solely on reservoir operations 
downstream of Link River Dam. 

Operation of J<Jaroarb 1Uver ma.instem reservoirs downstream of Link River dam are operated to rnaioraio fairly 
stable water elevations with the exception of J.C. Boyle Reservoir .. Reservoirs have little active storage and 
capacity is limited by project works (ie. intake depth) which set minimum operating elevatiom. Drafting may 
occur on occ..sion to allow facility maintenance or in extreme coodltions to provide some water to downstream 
resources. Iron Gate dam flows as given in the FERC Ucemc are to be grca1Cr th.an 1,300 cfs from September 
through April, 1, 00) cf:s in May a.od August. and 710 cf'S in June a.od July (FPC 1961). 

Keno Dam coatrols the den.don of the reservoir through 6 spill pies and a aluice valve. The reservoir is 
oormally rnamtainNf u an clevadoa between 4085.3 a.ad 4085.6 ft. msl. u gaged al Weed bridge. The reservoir 
may be a.ligbtty drafted in me wi:mer and spring for flood cootrol. The operating elevation providcn stable water 
source tor local JrriptioG ~ the ADY Can.al, Lost River DiYenioa O•nncl a.ad the P Canal. 
Approximately every 5 yem, tbD reservoir is dnwndown approximatety 2 ft. for• 2 day period to allow 
roainrcnaoa: nf lrripdon pamp tzam. 

J.C. Boyle Relm\"Oir wuer e1evuiom are typically rnai011ioc:d between 3189.5 and 3793.0 ft. msl. Elevation 
may flucnwe 1 to 2 reec oa a daily basis depeodcnt on J.C. Boyle powerhouse opendoos. At an elevation of 
3788.0 ft. wa.tcr ceaaea to flow down the tub ladder. 

Copco Reservoir ii rn•lm•inNf near the awtimum pool elevadoa in tbe summer. while in the winter and spring 
the pool la dtawndown 3 to 5 feet for Oood conaol. Summer clevadom genenl1y range from Ui04.S 10 2606.0 
ft. mal. wbile wtmer and sprin, e1eva.dom range from 2601.0 to 2603.0 ft. 

1be moll dowmaam raenotr, lroa Otie Reservoir is typically rnaimimd near an e1evatioa of 2326.0 10 2328.0 
tt. mal. Muianrm pool c1evadoa la 2328.0 ft. &sod oo the oeed tor winier and spring flood cootrol, the 
reservoir may be dnfttd to 2324 .0 ft. 
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The potential~ eff'.ect.s of rese_rvoir regulation at all mainstem Klamath reservoirs on endangered suckers 
appears to be rn101rnal wtth the possible exception of J .C. Boyle where the daily fluctuations are 1-2 feet. 
Substantial areas of shoreline habitat particularly in the reservoir upstream of Highway 66 are impacted and even 
dewat~red daily. These areas provide habitat for larval ~d juvenile suckers. Aucruations may result in greater 
predauon rates by larger fish as small suckers are forced from shoreline vegetation habitat; sucker food organisms 
dependent on these areas could be negatively impacted; and aquatic vegetation which scrv~ multiple habitat 
functions may be affected. 

4.1.7 Water Quality- Klamath River 

Operation of the project and hydrofacilities on the Klamath River ma.in.stem could potentially affect water quality 
in the river reach from Link River to downstream of Iron Gate Dam. Water in t1w section originates from Upper 
Klamath Lake, the Lost River through the Lost River Diversion Canal and from return flows from the Klamath 
Straits Drain into Keno Reservoir. Down.stream of Keno Dam. most water use i! DODCOnrumptive. 

It is difficult to assess the impacts of project operatiom on water quality. With the exception of tempcra.rurc and 
flow data, little other water quality data has been collected near the hydrofacilities. Some periodic monitoring of 
other water quality constiru.enu has been conducted within and downstream of the project. however monitoring is 
infrequent and was not designed to evaluate project effects. Additional information u being prepared by ODEQ 
as part of a Total Maximum Daily Load srudy that addresses water quality in the Klamath River between Upper 
Klamath Lake and Keno Dam. 

In review of Klamath River tcmpcrarurc data, surface water tempcrarurcs at Keno Dam and Iron Gate Dam are in 
the same range as surface water temperatures in Upper Kl.amalh Lake (CH2MHill 1995). Wata temperaru.re 
appears to be controlled by a combinatioo of meteorological a.Dd flow cooditiom. Tbc maximum tcmpcrawre in 
the river however, does not appear to vary substantially between years (CH2MHill 199S). Bartholow (1995) 
indicates there appears to be a downstream warming tteod of approximately 0.045 F per year since the 
construction of Iron Gate Dam in 1962. Additioo.ally, Bartholow found that projed operation., may have reduced 
downstream temperatures in July up to 3.6 F and increased downstream tempenmre in October by the same 
amoWll (Bartholow 1995). Bartholow has qualified his analysu by ooting tcmperarure modeling u oceded before 
definite coodu.sion., can be reached (Bartholow 1995). 

Monitoring has shown that the JQ1m1tb RivCT water quality criteria mosc commonly exceeded were tempcra.ture, 
DO coo:entntiom, pH, ammoaia and ortho-phosphorus (Campbt-.U 199S). River watet quality conditions appear 
to be conttolled by Upper Klarnatb Lake conditions and fwthet affected by various pollUWJl loadings in Keno 

Reservoir (CH2MHill 199S). -

4.1.8 Exodc Flab - KJamatfJ Jllier 

A number of e.xodc fish speclea have been introduced into the KJamrh ~vcr system. Some of these species have 
taken advan.t.18e of tbc reservoir habitat and oow comprise large popolacioN ia lroa Gail:, Copco, and J.C. Boyle_ 
reservoin {BueUnet and Scoppcttooe 1991). In sampling cxxwfncted by Rtt:f•m,rioo in Copco Resctvoir (1993), 
pumpkimced and yellow perch composed SS percent of the total aumber of ft.sh Cl11gbt (Mm Green pers. 
comm.). The signific.a.Qce of tbc lu&e yellow perch popul&tioo is in the timing of lbeir spawning migration inlo 
the J<Jarnam· River upctrWD of Copco Reservoir. Yellow perch mignre into tbc sucm spawning area., at 
approxima.tcly thl ume time youna IUCken are emergin& from tbe ll"lvd- 'I'ba ~ result is heavy 
predldoa by the yellow perch oa -tbc sucker wvae (USBR 1992). t..arsemoum baa popu1atiom exiJt in all 
rnaiDSf.em rcxrvoln and are very effective piJcivorca. 
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Construction of the project and associated reservoirs resulted in the innudation of several hundred acres Ri · 
hab. has . . venne 

1tat decreased and lacustrinc type habitat has increased. This change in habitat may benefit suckers in th 
area. _Both sh~rtno~ and Lost ~ver suckers generally are only found in free flowing river sections during e 
spawning or CDJgraUon. Other life stages appear to prefer lake type habitat. 

4.2 Effects of The New Earth Company Algae Harvest Ope.rations on Endangered Suckers 

4.2.1 Entrainment 

4.2.1.1 A Canal 

1995 

A collection permit was obtained from the Service and New Ear1h initiated a study in July 1995 to elucidale the 
number of suckers taken during algae harvest operations as well as to determi.nc environmental relationships which 
might be used to predict their occurrence in the A Canal. Though the study was initiated too late in the season to 
intercept early larval migration (Markle aod Simon 1993), collected da1a indicated that fish less than 30 mm in • 
total length could pass through lhe DRDs aod are taken on algae harvest acreem. Sucker Larvae were documen.ted 
in samples collected during lhe study. However, this study was cot designed to evaluate entrainment or juvenile 
fish. No monitoring was conducted to determine fish impingemem on the DRDs. 

1996 

New Earth harvest operatioo.s have the potential to ·we· fish which pass through the DRDs. It is assumed that 
larval fish will pass through and be taken according to lhe amoum of now which i.a diverted and processed through 
harvest screens. >J more flow is diverted through harvest screens, more fish will lbcoretically be taken. 

Results of an OSU study of sucm entni.nmcnt in the A Ca.o.aJ estirnartd, total of 422,474 entrained suck.en from 
June 27 through October 13. 1990 (9S~ confidence interval • 0 to 1,124,594; Hanis and MarkSc 1991). A 
ai.milar ltUdy C'1°'0dlv:1ed from May 21, 1991 to July 21, 1991 e,rirnactd that a total of 759,150 sockm entered the 
c.inal during thia time period (9S~ coofidena: interval • 204,701 to 1,422,248; Markie and Simao 1993). Based 
on these aumben, it~ esrirnaced dw New E.a.rth will •tm• 400,COO co .:x>,COO IUCm1 during the-1996 harvest 
season. 

Although ldend& arinn t,f larval staae suck.en in these stUdiea was tcn11tive, ptiDc:ipal COmpooa!,l analysis showed 
that A Canal aocbr1 cooqmed belC to known Khma1h Largeac.ale sucm1, which are oot protected by the 
EodaDgere(t Spec:iee Aa (Harril and Martie 1991). However, lat.er ldeodflcatioa wort iodic.ared mar the 
sbonnose and KJaawb laqmJ,o lUCken were si.mih.r in appearmce. Por mimcrica1 compuuon. The Klamath 
Tnbca (Dunsmoor pen. comm.) ea:rirnartd a 70 million luvl1 aucm cmipdoo during 1989 sampling ar River 
mile 6 oo tbc Willlarneoo Rhu. However, only S millioo luvl1 sucken were monilorcd 11 the mouth of the 
Wi11iarn100 River. 

1be employmeu ot tbe DRDI 1CtOa tbc i.otm of I.be C Canal (appro•lru~ty June l - October 15, 1996) will 
roioirnin! c:oay of juvenile and adult suck.en· into I.be C Canal. No euniomeul rcduclioa ICtiom occur from April 
15 (wbea Che A Caal la normally opened) co June 1. Comcquendy, fewer IUdzn will be 10.c to the C Caoa1 and 
released in dowmaum field irrlpdoa. lastead fish are (xpccted to be coaceaaued in tbc abo(ter B Can.al. It i.s 
amk:ipaled thM oor.::amidoa ot ft.ab in tbc B Caoa1 will accommod&te a mote tboroucb aalvqe effort at the 
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irrigation season's end (when the canal is drained), and might offer a more plausible route for fish back to the 
Lost River when the canal is drained (Green pers. comm.). It is speculated that these factors might benefit the 
overall numbers of suckers which are entrained in the A Canal as less will be lost in crop irrigation flows 
downstream. 

Though we have estimated this direct take of suckers, it is likely that a large percentage of A Canal larval fish 
would be lost to the population as a result of downstream irrigation practices or poor water coodition.s regardless 
of algae harvest operations. 

4.2.1.2 Eastside and Westside Diversion Canals on the Link River 

1997-1998 

An estimation of larval suckers screened during harvest activities at PacifiCorp's Eastside and Westside facilities 
is difficult to ascertain as no complete studies of fish entrainment have been performed at these sites. However, if 
we assume that si.m.Uar numbers of suck.en will be available for en.trainment in these diversion canals a.s are 
diverted into the A canal, then we can make an estimate of harvest take based on flow. By using an approximate 
average summer flow in the A canal of750 cfs and a season entrainment of 759,150 suckers (Markle and Simon 
1993), we can estimate a flow dependent entrainment of about 1012 suck.en per cfl of water flowing in the 
harvested canals during the summer period. Using this method, the seasonal take of sucker IMvae is estimated at 
1,012,200 and 202,400 in the East.side (1,000 cfs average flow) and Westside (200 cfl average flow) diversions, 
respectively. A total harvest of less than 1,300,000 suclcers would be ex:pccted at the proposed New Earth - l....ink­
Rivcr harvest site. 

Similar to harvest operations on the A Canal, it is expected that New Earth harvest opcntimll shoold enhance 
water quality on the Link River, downstream of the E.u1.1idc and Westside harvest locations. Enhancement of 
water quality should have beneficial effects for the aquatic habitat and il.1 inbabitantJ downstream in Lake Ewauna 
and the JQamarb River. 

The employment of ERDs across the intakes of the Eas1.1ide and Westside power canals (June 1 to October 15 or 
for the duration of the algae harvest seuon whichever is greater) will reduce eury of juvenile and adult suckers 
into thc:$e faci.litie:1. Therefore~ l0$SCS will be reduced and more fish are Likely to remain in Upper 
KI a math l.ai::e. 

4.3 Lower WUJlamsoa IUTer Restoration 

PacifiCorp mi New Eanh ptupoiO to invest in the purchue md opmtioo mt maflJCPNDa: 'lf Tulana Farms or 
other offlite babil:ar midprion. v::h u Goose Bay Panm. The rcstontioa project is imm:kd to restore essential 
habitat for miUkn of larval IUCten produced in the Sprague and WiJli•rn,on riven. Tbe project ia anticipated to 
rccrca.tc the wedmd h&bit■l needed to reduce popul1.tioD losses from prcda.doo.. swvadoa., and water quality 
during the moat vulnetable Ufe aqe. It is anticipated that the wetland rcstontioo project will benefit Other native 
fish and Wat.et wocialed bird apcclea and is al.so likely to improve water quality in Upper K1amadl Lake. 
However, thia reatontioo will likely take aeveral yeus to actually benefit the fiah. 

Restoradoa pl.am are likely co call for movement of dim and other ea.rtb movemem work that may increase 
nubkitty and IN1imem•doo por,nrially nepavely impacting food rcaourQ:S for 1am1 and juvemlc suckers and 
their ability co see food ilema. Scdimeu may al.so cause temponry reduc:doa of oxyp::a in tbe water due to : 
sediment "X>'sa' dcmmt and p«end•I reJeue of touc sutcaoca in the stdlmem C.omttucdon of oew channels 
off tbe Willl.efflJOD River may lead to tbe divenk>o aod ltrlDdin, of sue.km. New habitat may also benefit suck.er 
preda1on Ute fadad miDDowl and yellow perch. 
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A short-term and long-term restoration plan will be developed by a technical wor~ group which will ~1~ OREGON 
considerations for reducing adverse impacts during restoration activities and later operation.,, aod implemerued a.s 
per Service/Reclamation review and approval. 

4.4 Cumulative Effects 

The cumulative effects of future non-federal activities on endangered and threatened species or critical habitat that 
are reasonably certain to occur within the action area were described in the 1992 BO (USFWS 1992). Toe major 
impaet.s were related to continued fan:n.ing and grazing that occurs over a large area upstream of the Project area 
in the Wood River, WilJiamsoo River, Sprague River, and Lost River watersheds. New activities not addressed 
include the development of the Running Y Ranch Resort which calls for restoration of 1000 acres of manh 
habitat. This action may benefit water quality and sucker habitat condition., in Upper Klamath Lake. Other 
activities likely to occur include largescale riparian restoration along the major tributaries through fencing and 
improved grazing practices, and wetland restoration. 

5.0 CHAPfER 4 - DETERMINATION OF EFFECTS 

Operation of the PacifiCorp and New Earth facilities associated with the Klamath Project affect the endangered 
Lost River suckers and shonnose suckers through loss of spawning and larval and juvenile rearing habitat and 
degradation of water quality related to regulation of water levels ln lakes and reservoin; insularization of sucker 
populations increasing the risk of hybrid.iz.ation, inttogres.sion and loss of genetic variability due to dams and other 
facllitie! that have dccreascd the connectivity betwoen different lakes and riven in the Upper Klamath Basin; and • 
enrrainment and loss of fuh through diversiow including irrigation canals, pumping pl.ants, power turbines, and 
algae harvesting screcm. Although the project bash.ad, and continuea to effect endangered suckers, we believe 
these effects may be ameliorated in the long-term by the fish restoration actioos being proposed &Span of the 
action. It is our determina.rion thA1 the KlamAth Irrigation Project and wocla.ted operations by PacifiCorp and 
New Earth is likely to affect the shormosc and Lost River sucker or its proposed critical habitat. Reclamation 
requests an Incidental Take Statement (authorization) in addition to Reclamations currc:a1 Incidental Take 
Statement for these entiti= operations, under their federaliz.ed swus. 
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Figure 1. PacifiC,ap and The New Earf!1 Corrpany facilitl_es I!" the ~ Klarmth 
R CE I \li!f) Qegon, associatoo 'Mth tte Klarrath lmgation Project. 
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:igure 2. Flood Control Envelop for Upper Klamat h Lake , Oregon 
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Figure 3. Age-frequency (number) of Lost River suckers collected In the 1986 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
Klamath Basin Ecosystem Restoration Office 

6600 Washburn Way 
Klamath Falls, OR 97603 

(541) 885-8481 FAX: (541) 885-7837 

In Reply Refer To: 1-10-96-F-039 July 15, 1996 

Memorandwn 

To: 

From: 

Subject: 

Area Manager, Bureau of Reclamation, Klamath Basin Area Office 
Klamath Falls, OR 

Project Leader, Ecosystem Restorati~~~ 

Formal Consultation on PacifiCorp and The New Earth Corporation Operations, as 
Permitted by Bureau of Reclamation, for the Lost River Sucker and Shortnose Sucker 

Attached is the U.S. Fish and Wildlife Service, Ecosystem Restoration Office's (Service), biological 
and conference opini~ns for PacifiCorp's and The New Earth Company's proposed operations and 
actions, as permitted by Bureau of Reclamation (Reclamation), on Klamath Project (Project) lands 
and facilities. These actions effect the endangered shortnose sucker Chasmistes brevirostris and 
endangered Lost River sucker Deltistes luxatus, and proposed critical habitat for shortnose and Lost 
River suckers. 

Important assumptions were made by the Service in completing these biological and conference 
opinions: 1) The Service asswned, in the interim between this consultation and completion of the 
Upper Klamath Lake endangered sucker consultation by spring 1997, water elevations and 
corresponding target dates in Reclamation's "low range elevations" proposal would be achieved 
during 1996; 2) The Service assumed Reclamation will complete the anticipated Upper Klamath 
Lake endangered sucker consultation by spring 1997. The Service anticipates the Upper Klamath 
Lake endangered sucker consultation will address other Project impacts and summarize and/or 
update new data not addressed in these PacifiCorp and The New Earth Company biological and 
conference opinions; 3) The Service assumed new information presented in the Upper Klamath Lake 
consultation would be integrated into Reclamation 's and PacifiCorp's management of Upper 
Klamath Lake water elevations. These operations should provide annual lake levels in 1997 and 
beyond that are conducive to enhanced endangered sucker survival while proposed long-term habitat 
restoration activities are implemented and biotic response is monitored; 4) The Service asswned all 
ongoing research and monitoring, as specified under the July 22, 1992 Project long-term biological 
opinion, would continue; 5) The Service assumed that, in the long te~ Lower Williamson River 
restoration efforts would prove successful and benefit all life stages of endangered suckers, reducing 
the need for short-term protections; 6) The Service asswned proposed short-term actions will remain 
valid until long-term Lower Williamson River restoration efforts are determined successful and 

Service analysis of species recovery potential validates relaxation of short-tejf~i:;~efVED 

EXHIBIT __.C __ _ OCT 11 1996 

WA fER RESOURCES DEPl 
SALEM, OREGON 



.. 
The Incidental Take Statement (ITS) contained in these biological and conference opinions estimates 
incidental take of Lost River suckers and shortnose suckers resulting from operations of PacifiCorp 
and The New Earth Company facilities and exempts the Applicants from the Endangered Species 
Act's section 9 prohibitions. This exemption is specific to PacifiCorp and The New Earth Company 
operations and does not supersede or otherwise replace Reclamation's responsibilities under ITS's 
in previous· Project biological opinions. Additionally, all pre-existing Reasonable and Prudent 
Alternative elements from previous Project biological opinions remain in effect for Reclamation. 

The biological opinion and ITS define specific timeframes for proposed activities and take reduction 
guidelines. The following table summarizes these actions. 

Responsible Entity Action 

PacifiCorp Develop Entrainment Study Plan 

PacifiCorp Complete Entrainment Study 

PacifiCorp Entrainment Study Annual Report 

PacifiCorp Genetics Funding 

PacifiCorp Klamath Reservoirs Study Report 

PacifiCorp Flood Operations Plan 

PacifiCorp ESA O&M Activity Plan 

PacifiCorp ESA O&M Report 

PacifiCorp/BOR Identify Fish Ladder Ownership 

PacifiCorp or BOR Fish Ladder Report 

New Earth Implement Entrainment Reduction 
at East/West Hydros 

New Earth Annual Entrainment Report 

New Earth Annual Salvage Report 

LWRRT Draft Long Range Restoration Plan 

LWRRT Final Long Range Restoration Plan 

LWRRT Annual Restoration Plans 

PacifiCorp/New Earth Assist with Land Purchase 

PacifiCorp/New Earth Land O&M Payments 

Agricultural Land Annual Agricultural Operations Plans 

Owners 

Timeframe/Due Date 

August 31, 1996 

May 31, 1999 

October 15 (2 years) 

To Be Determined 

December 31, 1999 

October 3 1, 1996 

September 30, 1996 

December 31 Annually 

December 31, 1996 

December 31, 1998 

June 1, 1997 

February 28 (2 years) 

Annual If Salvage Occurs 

December 31, 1996 

April, 1997 

Prior to Annual Activities 

January 1, 1997 

Annually 

Prior to Annual Activities 
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The ERO compliments Reclamation, PacifiCorp, and The New Earth Company for cooperatively 
and proactively participating in this consultation process. The proposed Lower Williamson River 
restoration action is an outstanding example of Federal government and private industry partnership 
opportunities to cooperatively benefit endangered species. If you have any questions please contact 
Steve Lewis, Project Leader, Marcus Horton, Supervisor Ecological Services, or Doug Young, Fish 
and Wildlife Biologist, at the above letterhead address/phone. 

cc: 
Stoel Rives, attn: Barb Craig 
PacifiCorp: Frank Shrier, Tim O'Connor, Terry Flores 
New Earth Company: Jim Carpenter, Brandt Gutermuth 
Larry Salata 
Dale Hall 
Russell D. Peterson, OSO, attn: Rollie White 
Randy Brown 
Yreka 
Arcata 
ODFW: Roger Smith 
Klamath Tribes, attn: Craig Bienz 
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Formal Consultation on PacifiCorp and The New Earth Company Operations, 
as Permitted by Bureau of Reclamation, 

for the Lost River Sucker and Shortnose Sucker 

INTRODUCTION 

The U.S. Fish and Wildlife Service (Service), Ecosystem Restoration Office (ERO), has 
reviewed PacifiCorp's and The New Earth Company's proposed operations and actions, as 
permitted by Bureau of Reclamation (Reclamation), on Klamath Project (Project) lands and 
facilities, located in California and Oregon. Reclamation's biological assessment (Assessment) 
requesting initiation of formal consultation and conference for these operations and actions was 
received on June 7, 1996. This document represents the Service's biological opinion on the 
effects of the proposed operations and actions on shortnose sucker (Chasmistes brevirostris) and 
Lost River sucker (Deltistes luxatus), and conference opinion on the effects of the proposed 
operations and actions on proposed critical habitat for shortnose and Lost River suckers, in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 
et seq.)(Act). 

These biological and conference opinions are based on the following information: l) the June 7, 
1996 Assessment (Reclamation 1996a); 2) previous Project Assessments and their appendices; 3) 
information presented in all previously released biological opinions addressing Project 
operations; 4) results of previous and current field and laboratory research activities; 5) 
information provided in published and non-published literature pertaining to the listed species; 6) 
file information in this office; 7) documents provided by PacifiCorp and The New Earth 
Company; 8) personal communication between ERO staff and researchers familiar with these 
listed species; 9) the Klamath Tribes; 10) discussions with members of the informal Lower 
Williamson River Restoration Team (L WRRn; 11) phone and direct communication between 
ERO, PacifiCorp, The New Earth Company, and Reclamation staffs and representatives; and 12) 
a July 11, 1996 letter from The New Earth Company clarifying the intent of the proposed 
Cooperative Agreement between The New Earth Company and the Service for future Upper 
Klamath Lake algae harvest ( described below). 

Important assumptions made by the Service in analyzing these data and developing_ these 
opinions included: 1) The Service assumed, in the interim between this consultation and 
completion of the Upper Klamath Lake endangered sucker consultation by spring 1997, water 
elevations and corresponding target dates in Reclamation's "low range elevations" proposal 
(Reclamation 1996b) would be achieved during 1996; 2) The Service assumed Reclamation will 
complete the anticipated Upper Klamath Lake endangered sucker consultation by spring 1997. 
The Service anticipates the Upper Klamath Lake endangered sucker consultation will address 
other Project impacts and summarize and/or update new data not addressed in these PacifiCorp 
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and The New Earth Company biological and conference opinions; 3) The Service assumed new 
information presented in the Upper Klamath Lake consultation would be integrated into 
Reclamation's and PacifiCorp's management of Upper KJamath Lake water elevations. These 
operations should provide annual lake levels in 1997 and beyond that are conducive to enhanced 
endangered sucker survival while proposed long-term habitat restoration activities are 
implemented and biotic response is monitored; 4) The Service assumed all ongoing research and 
monitoring, as specified under the July 22, 1992 Project long-term biological opinion (L TBO), 
would continue; 5) The Service assumed that, in the long term, Lower Williamson River 
restoration efforts would prove successful and benefit all life stages of endangered suckers, 
reducing the need for short-term protections; 6) The Service assumed proposed short-term 
actions will remain valid until long-term Lower Williamson River restoration efforts are 
determined successful and Service analysis of species recovery potentiaJ validates relaxation of. 
short-term measures. Should any of these assumptions not hold true, Reclamation, on behalf of 
PacifiCorp and The New Earth Company, will be required to reinitiate section 7 consultation. A 
complete administrative record of this consultation is on file in the ERO. 

The New Earth Company is proposing, under a separate Cooperative Agreement and 
consultation with the Service, to implement an Upper Klamath Lake algae harvesting operation. 
The New Earth Company will propose to offset any unavoidable impacts to endangered suckers 
through, in part, annual contributions to a Tulana Farms operations and maintenance fund. 
While The New Earth Company's proposed financial contribution for purchase of Tulana Farms 
for canal harvest impacts (identified in this consultation) is separate from The New Earth 
Company's proposed contribution for lake harvest impacts (proposed in the Cooperative 
Agreement), both proposed actions are analyzed together in this consultation to ensure a full 
review of this long-term restoration action. 

ERO and Reclamation staff worked to "streamline" this consultation process by cooperatively 
developing the proposed operations and actions, then negotiating and proposing measures 
deemed necessary to avoid jeopardy to these species and to reduce take of listed suckers. This 
progressive approach involved describing PacifiCorpffhe New Earth Company actions, 
identifying and analyzing effects by action and endangered sucker life stage, and proposing 
biologically sound jeopardy avoidance actions and additional conservation measures to help 
faci litate survival and recovery of the species under review. Proposed jeopardy avoidance 
actions and conservation measures include research, monitoring, review of flood control rules, 
habitat enhancement, and entrainment reduction activities. Research and operational reviews do 
not, in and of themselves, reduce impacts to endangered species, reduce take, or enact corrective 
measures. However, Reclamation has stated in its Assessment that Service review of research 
and results with subsequent determination if reinitiation of consultation is required will oe 
expected in the future. Therefore, research may eventually bring about changes in actions to 
avoid jeopardy or assist species conservation in ways not previously considered. 
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CONSULTATION HISTORY 

The shortnose sucker and Lost River sucker were listed as endangered species on July 18, 1988. 
Reclamation initially consulted with the Service on the use of Acrolein on Project lands 
(biological opinion dated June 14, 1989). Several subsequent short-term consultations were 
completed for Project operations (biological opinions dated August 14, 1991 , January 6, 1992, 
March 27, 1992, and May 1, 1992). On July 22, 1992, a jeopardy biological opinion was 
transmitted for the long-term operations of the Project. This L TBO's Reasonable and Prudent 
Alternative (RPA) and Incidental Take Statement (ITS) superseded all previous Project RPA's 
and ITS's. In April, 1993, the Service published a Recovery Plan for the shortnose and Lost 
River suckers. On August 11 , 1994, a jeopardy biological opinion was transmitted for Project 
operations at Clear Lake Reservoir. The 1994 opinion's RPA requirements superseded the 
portions of the 1992 LTBO's RPA that referred to Clear Lake Reservoir, and provided an 
updated ITS for the entire Klamath Project operations. On December 1, 1994, critical habitat 
was proposed for Lost River and shortnose suckers. On February 9, 1995, a non-jeopardy 
biological opinion was completed, including an ITS, for Reclamation's Lease Lands pesticides 
applications. On February 2, 1996, additional Lease Lands .pesticides were addressed in another 
non-jeopardy biological opinion and new ITS requirements were provided. On April 19, 1996, a 
consultation was completed that amended the February 2, 1996 opinion. 

Reclamation's February 28, 1992 Assessment discussed PacifiCorp and The New Earth 
Company's activities within the Project area. Due to modified operations and actions, 
PacifiCorp and The New Earth Company have requested review of their impacts with a desire to 
receive an exemption to the section 9 prohibitions against take of endangered species under the 
Act. The 1992 LTBO addressed effects of The New Earth Company's algae harvest, estimated 
in 1992 at 20% of the flow of Reclamation's C-Canal. The New Earth Company's new p_roposed 
activity, as described below, has been expanded to include harvest from the entire flow of the C­
Canal and all flows of the B-Canal (during algae harvest season only) and flows into the Eastside 
and Westside hydroproject diversions on the Link River (also during algae harvest season only). 
The 1992 LTBO addressed Reclamation's agreements with PacifiCorp for operating Link River 
Darn on Upper Klamath Lake and described a flood control operational "envelope". Due to lack 
of other specific information regarding the impacts of PacifiCorp's operations, other impacts and 
incidental take were not analyzed in the 1992 L TBO or ITS. New information and additional 
analysis regarding PacifiCorp's and New Earth Company's potential impacts and incidental take 
is therefore provided in this consultation. 

Reclamation has been developing a long-term operations plan (KPOP) for the Project that will 
provide a template for water distribution to protect endangered suckers, provide agricultural 
supplies, main1tUn flows to the Tule Lake and Lower KJamath National Wildlife Refuges, pro tect 
anadromous fisheries below Iron Gate Dam, and support Tribal Trust resources. The Service 
anticipates a biological assessment on effects of the Project on Upper Klamath Lake water 
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elevations will be finalized with a biological opinion completed by spring 1997. In the interim 
period, Reclamation has provided a " low range elevations" proposal (Reclamation 1996b), to 
identify target Upper Klamath Lake elevations and corresponding dates during 1996. These 
water elevations are more protective for listed suckers than the requirements of the 1992 L TBO. 
The anticipated Upper Klamath Lake water elevations consultation will address other Project 
impacts. both beneficial and detrimental, and summarize new data that are not addressed in these 
PacifiCorp and The New Earth Company biological and conference opinions. Water operation 
impacts associated with PacifiCorp' s activities, as addressed in this document, will be analyzed 
fully in the anticipated Upper Klamath Lake water elevations consultation. 

BIOLOGICAL AND CONFERENCE OPINIONS 

DESCRIPTION OF THE PROPOSED ACTION 

PacifiCorp' s and The New Earth Company• s proposed action is a combination of historic and 
new operational activities, specific research and review, endangered species jeopardy avoidance 
and take reduction actions, and associated conservation measures. The action area encompasses 
Upper Klamath Lake downstream to Iron Gate Dam on the Klamath River, Oregon and 
California. 

As described below, New Earth proposes to operate algae harvest facilities within the Klamath 
Project at sites near the junction of Reclamation 1 s B- and C-Canals and at the Eastside and 
Westside Canals at the Link River Dam. They have requested issuance of a license to operate on 
these Reclamation facilities. Reclamation has made operation of these facilities contingent on 
the completion of this consultation and subsequent implementation of the necessary measures 
required in the opinions. 

As described below, PacifiCorp proposes to operate Link River Dam and associated facilities in 
compliance with the 1992 L TBO and the contract with Reclamation. Continued operation of five 
hydrofacilities on the Klamath River are aJso proposed. Reclamation has made future operation 
of these facilities contingent on the completion of this consultation and subsequent 
implementation of the necessary measures required in the opinions. A subsequent Upper 
Klamath Lake water elevation consultation between the Service and Reclamation, to be 
completed by spring, 1997, will update PacifiCorp's 1992 L TBO lake level commitment 
identified above. 

Operational Activities 

PacifiCorp's facilities are comprised of six hydroelectric and/or re-regulating dams on the Link 
and Klamath Rivers, Oregon and California. Operations at these f.acilities occurs 24 hours a day, 
all year lo~g. The Project Description and Proposed Action section of Reclamation's 
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Assessment describes the various hydrofacilities' locations, purposes, designs, features, and 
associated operational infonnation. Description of PacifiCorp's Flood Control "envelope" and 
operations based on water year scenario is provided in Reclamation's 1992 biological 
assessment. The Service incorporates those descriptions by reference in these biological and 
conference opinions. 

The New Earth Company's existing algae harvest facilities are located on Reclamation' s C­
Canal, below the A-Canal diversion from Upper Klamath Lake, Oregon. Harvest operations at 
this facility occur 24 hours a day, from approximately June 1 to October l 5, and utilize 
approximately 20% of C-Canal flows. Harvest activities cease at the end of the irrigation season 
when the A-Canal headworks are closed. The Project Description and Proposed Action section 
of Reclamation's Assessment describes the purposes, designs, features, and associated 
operational infonnation. The Service incorporates those descriptions by reference in these 
biological and conference opinions. 

The New Earth Company's proposed new activity would include harvesting algae from the entire 
flow of the C-Canal and all flows of the B-Canal (during algae harvest season only, ending when 
irrigation season ceases). Debris Reduction Devices will be employed at both B- and C-Canal 
facilities only during actual harvest periods. However, unlike the C-Canal where all flows would 
be screened via Debris Reduction Devices, only the pumping facilities would be screened with 
Debris Reduction Devices at the B-Canal, potentially allowing some unimpeded flow down the 
middle of the canal and therefore some incidental movement of suckers past this facility without 
site-specific entrainment impacts. Additionally, The New Earth Company proposes to expand 
harvest activities in 1997-1998 to the Eastside and Westside hydroproject diversions at 
Reclamation's Link River Dam, where all flows passing through the diversion channels would 
eventually be harvested. Entrainment reduction devices, described below, would be operated at 
the Eastside and Westside facilities during all algae harvest activities or between June 1 through 
October 15, whichever is a greater period of time. Reclamation's Assessment, Project · 
Description and Proposed Action section, describes the purposes, designs, features, and 
associated operational infonnation for these new actions. The Service incorporates those 
descriptions by reference in these biological and conference opinions. 

Existing Protections 

PacifiCorp currently operates fish ladders on the following facilities: Link River Dam, Keno 
Darn, and J.C. Boyle Darn. A fish entrainment reduction device is provided at J.C. Boyle Dam. 
Fish entrainment reduction devices are not installed at the Link River Darn spillway or either of 
the Link River Darn powerhouse intakes. Minimum flows are provided downstream of Link 
River Darn (80 cfs), Keno Dam (200 cfs), and J.C. Boyle Dam (a combination of up to 500 cfs of 
various accretions). Ramp rates have been developed for the Link River below Link River Dam 
to reduce fish stranding. PacifiCorp's Standard Operating Procedures'includes a salvage plan for 
salvaging en~gered suckers from the Link River and from various hydrofacilities. The Link 
River salvage plan directs PacifiCorp to collect all suckers in dewatered areas and return them 
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safely, after biological evaluation and data coUection, to their water of origin. During 1995 and 
l 996, PacifiCorp implemented salvage activities after spill termination under Reclamation's 
section lO(a)(l)(A) Recovery Permit. 

The New Earth Company currently operates coarse (3/8" mesh) debris screens at its C-Canal 
algae harvest facility. These debris screens may incidentally serve to reduce The New Earth 
Company's entrainment of juvenile and adult fish. 

Future Research, Review, Jeopardy Avoidance Measures, and Conservation Measures 

Discussions between the Service, Reclamation, PacifiCorp, and The New Earth Company 
identified PacifiCorp and The New Earth Company operational impacts to endangered suckers 
from Upper Klamath Lake downstream to Iron Gate Reservoir. The impacts are identified and 
discussed in Effects of Action section of these opinions. As a result of these discussions, 
PacifiCorp and New Earth Company, in consultation with Reclamation and the Service, agreed 
upon a combination of long-term and short-term measures intended to avoid jeopardizing the 
continued existence of the listed Lost River and shortnose suckers. The purchase ofTulana 
Farms as offsite habitat is the primary jeopardy-avoidance measure, and Service, Reclamation, 
tribal, PacifiCorp, and New Earth biologists expect that the restoration of off site habitat at 
Tulana Farms in the Williamson River Delta will significantly benefit the Lost River and 
shortnose suckers in the long term. See Lower Williamson River Restoration Project - Tulana 
Farms· Initial Biological Justification (PacifiCorp 1996). The above-mentioned scientists 
collectively project the restoration effort will significantly increase the nwnber of surviving 
sucker larvae which should, in turn, benefit each species as a whole. 

The purchase of, and provision of operation and maintenance funds for, Tulana Farms is the 
major jeopardy-avoidance measure in this consultation, however, because the restoration of 
Tulana Farms is a long-term project, the following short-term measures were included in the 
consultation: entrainment reduction study (PacifiCorp), entrainment reduction devices at Link 
River power canal headgates during algae harvest season (New Earth Company), flood control 
study (PacifiCorp), genetics management study (PacifiCorp), and reservoir sucker population 
status studies (PacifiCorp). In addition, New Earth Company has agreed to a nwnber of 
conservation measures including: endangered sucker and water quality monitoring and assisting 
PacifiCorp with the entrainment reduction study. 

Reclamation, PacifiCorp, and The New Earth Company understand the Service or Reclamation 
may determine it necessary to reinitiate consultation on the Lost River and shortnose suckers at 
some future date if there is significant new information and after a thorough consideration of the 

status of the species overall. 

PacifiCorp Action Items - PacifiCorp agrees to include the following action items that 
demonstrate th~ir commitment to the survival and recovery of the endangered suckers. These 
items also are incorporated as conditions of the contract issued by Reclamation. 
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1) Entrainment Reduction Study - Data on sucker entrainment rates into the unscreened 
hydropower diversions at Link River Dam are lacking. The primary goal of this study is to 
determine the timing, size, magnitude, and duration of juvenile (age I and older or> 75mm) and 
adult sucker entrainment into the Eastside and Westside diversion canals. Entrainment will be 
evaluated during the period when entrainment reduction devices are not in operation, October 15 
through May 31 (season). This study will be conducted in coordination with New Earth 
Reclamation. Oregon Department of Fish and Wildlife and the Service. A study design ~ill be 
"Service-approved" prior to implementation. [t is anticipated that these studies will be conducted 
over two seasons and will be completed by May 31, 1999, with the intent of beginning field 
activity during 1996. 

2) Genetics Management Plan - Management of endangered Lost River sucker and shortnose 
sucker populations has been complicated by the lack of genetic information and potentially 
conflicting taxonomic status. These species also display highly variable morphological 
characteristics that have lead to concern over potential hybridization/introgression among sucker 
species. This study is designed to determine the genetic relationships among four Klamath 
Basin sucker species, differences within the endangered species, and whether or not these species 
are presently hybridizing or may have hybridized in the past. This information will be used to 
improve management of the different stocks of endangered suckers and is essential for any future 
hatchery operations. 

Although the Service listed the Lost River and shortnose suckers as taxonomic species and not 
distinct population segments, the Service believes there are important spawning subpopulations 
of suckers found in Upper Klamath Lake. As a result, PacifiCorp has agreed to cost share with 
Reclamation and other agencies to perform additional taxonomic and genetic studies. 
Reclamation made a collection of suckers throughout the Upper Klamath Basin in 1993 that can 
be used for these additional taxonomic and genetic studies. Findings from this research will be 
used to develop a genetics management plan that will guide management of sucker populations 
and potential future hatchery supplementation. This work is tentatively scheduled to begin in 
October 1996 and continue for 3-4 years. PacifiCorp will fund these studies in a pro rata share 
amount, based on the financial contributions of other research participants, not to exceed $80,000 

total. 

3) S ucker Population Status in Mainstem Reservoirs - Very little information is known about . 
the endangered sucker populations in the Klamath mainstem reservoirs (J.C. Boyle, Copco, and 
Iron Gate). PacifiCorp will coordinate with Reclamation, Oregon Department of Fish and 
Wildlife, California Department of Fish and Game, and the Service to develop a scope of work 
for sucker studies on the mainstem reservoirs. Study objectives are likely to include: 
determination of distribution and abundance, age class structure, recruitment success and habitat 
use by different life stages. A study design will be "Service-approved" prior to implementation. 
It is anticipated that the study period would be from 1997 to 1999. PacifiCorp will fund these 
studies and analyses, which are expected not to exceed $120,000. 
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4) Sucker Nursery Habitat Restoration - Recent research on factors limiting sucker 
populations in Upper Klamath Lake indicates that a bottleneck exists at the larval life stage. 
Poor larval survival in sucker nursery habitat areas appears to be related to degraded water 
quality, predation, and lack of emergent vegetation habitat. The 1992 LTBO analyzed a 
Conservation Measure for marsh restoration construction and assessment. Based on this 
commitment, Reclamation, the Service, The Nature Conservancy (TNC), NRCS, PacifiCorp, and 
New Earth have cooperatively proposed funding, restoring and maintaining a property on the 
Lower Williamson River. The NRCS proposes to enroll a large portion of the property under a 
permanent easement in the Wetlands Reserve Program. This proposed action also includes any 
future federal funds transferred for restoration activities. This restored habitat would be designed 
and managed to benefit riverine and lake water quality, reduce larval predation, and substantially 
increase larval sucker habitat in historic locations. This type of habitat restoration action is 
strongly supported within the Recovery Plan for the two sucker species (Service 1993). 

PacifiCorp and New Earth propose to invest 1.8 million dollars combined in the purchase of 
Tulana Farms with TNC and NRCS, and PacifiCorp proposes to commit $75,000 each per year 
for ten years or the equivalent present net worth in lump sum to the operation and maintenance of 
the property. If unforeseen circumstances occur, and the purchase ofTulana Farms with TNC 
and NRCS does not materialize, PacifiCorp and New Earth agree to pursue the option to 
purchase Tulana Farms or other offsite habitat mitigation. PacifiCorp and New Earth agree to 
acquire property identified for off site mitigation by January 1, 1997. If an acquisition is not 
facilitated, the Incidental Take Statement will become invalid and reinitiation of consultation will 

be required. 

As proposed, approximately 1,150 acres ofTulana Farms would be excluded from the perpetual 
NRCS conservation easement to allow for agricultural use. The NRCS and TNC, with assistance 
of the LWRRT, will determine the precise location of these agricultural lands to be excluded 
from the easement. PacifiCorp, The New Earth Company, and TNC ("the parties"), or some 
combination of these parties, may hold an interest in the agricultural inholdings. The parties who 
ultimately acquire an interest in the agricultural inholdings will work with the Service to ensure 
that the management of these lands are consistent with the protection of the suckers under the 
Act. The Service maintains the ability to reinitiate consultation with the parties via Reclamation 
if agricultural practices are still occurring on these lands after 10 years. 

PacifiCorp and The New Earth Company will assist in formation of, and also participate in, the 
L WRRT for the Lower Williamson River restoration program. Toe L WRRT will include 
representatives from Reclamation, Service, Oregon Department of Fish and Wildlife (ODFW), 
TNC, NRCS, and the Klamath Tribes. This technical team would, among other activities, 
develop a recommended long-range restoration plan for the property and provide annual work 
plans to the Management Committee. The Management Committee will be made up of 
representatives,from PacifiCorp, The New Earth Company, Reclamation, Service, ODFW, TNC, 
NRCS, and the Klamath Tribes. The Management Cornrnittee would oversee the L WRRT's 
activities and also address non-technical issues. TNC would operate Tulana Farms and would 
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act in good faith to implement the recommendations of the LWRRT. If the LWRRT is unable to 
reach consensus on the Restoration Plan, TNC and NRCS may nonetheless continue to take 
reasonable steps to restore Tulana Farms, consistent with the ITS requirements applicable to 
PacifiCorp and The New Earth Company. Restoration project success will be annually 
monitored via specific habitat and larval and early juvenile production criteria, as developed by 
the L WRRT. The Service would review the iong-range restoration plan and the annual work 
plans to ensure consistency with this consultation. The annual and long-range restoration plans 
will be developed to meet NRCS restoration program guidelines. 

5) Re-evaluate Flood Operations Plan for Upper Klamath Lake - A review of scientific data 
pertaining to endangered suckers in Upper Klamath Lake suggests that elevations higher than 
those lis ted as an element of the Reasonable and Prudent Alternative in the 1992 L TBO are 
necessary to provide habitat for sucker spawning, larval and juvenile rearing, and also provide 
water quality protection. Some of these elevations, particularly those during late winter and early 
spring, are outside of PacifiCorp's operating envelope for Upper Klamath Lake. 

PacifiCorp will develop a scope of work that includes consideration of the flood control rule 
curves, operational constraints, hydropower, and shoreline habitat benefits to the suckers. The 
scope of work will be reviewed by Reclamation and the Service. PacifiCorp will complete the 
re-analysis of the Flood Operations Plan by October 1996. 

The New Earth Company Action Items - New Earth agrees to include the following action 
items that demonstrate their commitment to the survival and recovery of the endangered suckers. 
These items also are incorporated as conditions of the amended licence issued by Reclamation. 

1) Sucker Nursery Habitat Restoration - Sarne as #4 PacifiCorp action item above for 
property acquisition, agricultural inholdings, and restoration planning and implementation. 
Additionally, The New Earth Company will provide, at final closing of the Tulana Farms 
property, $75,000 for the first year's operation and maintenance of the property. As noted in the 
Introduction section, The New Earth Company will provide $75,000 per year, for years two 
through ten, or the equivalent present net worth in lump sum, for the operation and maintenance 
of the property via the proposed Cooperative Agreement with the Service. This total 
contribution of $675,000 is proposed to offset The New Earth Company's future Upper Klamath 
Lake algae harvest operations, and is a separate action from this consultation. If the Cooperative 
Agreement is not completed by December 31, 1996, The New Earth Company commits to 
providing $75,000 per year, for years two through ten, or the equivalent present net worth in 
lump sum, for the operation and maintenance of the property, under the same process proposed 
above by PacifiCorp. 

2) Entrainment Reduction Devices - New Earth will install and maintain entrainment 
reduction devices that maintain exclusion of suckers greater than 75 mm, at the Eastside and 
Westside diver~ion canals at the Link Riyer Dam during all algae harvest activities or between 
June l thro ugh October 15, whichever is a greater period of time, for ten years or the remaining 

9 
RECEIVED 

OCT 1 1 1996 

WA'fER RESOURCES 0.!;fl ,t 
SALEM, ORE.G0N 



life of the Federal Energy Regulatory Commission (FERC) permit, beginning in June 1, 1997 
regardless of whether algae harvest activities have commenced. The entrainment reduction 
devices will be operated 24 hours a day. They will be manually removed, cleaned, and replaced 
several times a day. 

The New Earth Company Conservation Measures - The following are additional research 
and conservation measures proposed by The New Earth Company. None of the three actions 
described below wi 11 require reinitiation of this consultation upon completion of the individual 
activity. Reclamation and the Service believe these activities are important in developing 
additional information on the endangered suckers and therefore support their progressive 
implementation by The New Earth Company. 

1) Endangered Sucker Monitoring - Endangered sucker research will be conducted in relation 
to algae harvest activities at the B- and C-Canal harvest facilities. Life stages targeted indude 
larval, juvenile, and adult forms. In coordination with the Service and Reclamation, The New 
Earth Company proposes a study to determine the extent to which fish respond to algae harvest 
operations and associated debris reduction devices. Research will focus on identifying species 
composition, timing, and magnitude during entrainment. It is anticipated that this study will be 
initiated in 1996 and conducted over two years. 

2) Water Quality Monitoring - The New Earth Company will be harvesting large quantities of 
algae from the B- and C-canals and has plans to expand its harvest operations to PacifiCorp's 
Eastside and Westside power d iversions. These activities are expected to improve water quality 
conditions in the Lost and Klamath rivers below their operations. The New Earth Company will 
begin monitoring water quality conditions (DO, pH, temperature, specific conductivity, turbidity) 
above and below harvest operations at the B- and C-canals in 1996. Link River monitoring will 

be initiated dwing the 1997 harvest season. 

3) Entrainment Reduction Study - The New Earth Company will participate in a study to 
detennine the timing, size, magnitude, and duration of juvenile (age l and older or >75mm) and 
adult sucker entrainment into the Eastside and Westside diversion canals and guide development 
of additional entrainment reduction methods and operating periods if required in reinitiation. 
Entrainment will be evaluated during the period when entrainment reduction devices are not in 
operation, October 15 through May 31 (season). This study will be conducted in coordination 
with PacifiCorp, Reclamation, ODFW, and the Service. A study design will be "Service­
approved" prior to implementation. It is anticipated that these studies will be conducted over 
two seasons and will be completed by May 31, 1999, with the intent of beginning field activity 

during I 996. 

STATUS OF THE SPECIES 
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Historically, populations of shortnose and Lost River suckers occupied the Upper Klamath River 
basin and the seasonally-connected Lost River drainage. A complete description of known 
historic distribution is provided in Reclamation's February 28, 1992 Assessment. Current 
distribution is reduced from historic due to damming of rivers, diversions, loss of marsh habitat 
(FR 53 27130), and poor water quality (Kann and Smith 1993). Sucker populations in the Lost 
River are segregated without passage facilit ies between water developments; Tule Lake supports 
limited sucker populations due to historic habitat loss and continued habitat degradation due to 
sedimentation of the sumps and poor water quality (0. Mauser, Service, pers. comm., 1996). 
Sucker populations in Clear Lake and Gerber Reservoir, while more stable than other populations 
(Scoppettone et al. 1995; M. Buettner, Reclamation, pers. comm.), are still faced with restricted 
distribution, lack of genetic connectivity with other populations, and, in the case of Clear Lake, 
limitation to one spawning tributary system. Numerous spawning populations in Upper Klamath 
Lake and its tributaries have been extirpated; spawning populations that historically utilized 
Seven Mile Creek, Four Mile Creek, tributaries to the Wood and Sprague Rivers, Barkley 
Springs, Odessa Springs, Harriman Springs and at least four other springs in Upper Klamath 
Lake have disappeared (Reclamation 1996a; Simon et al. 1995). Spawning activity is greatly 
reduced in the Sprague River, especially above Chiloquin Dam, in the Wood River and its 
tributaries, and springs in Upper Klamath Lake. Historic habitat conditions in Upper Klamath 
Lake and its tributaries have been altered; wetland habitats around Upper Klamath Lake, critical 
to survival of all life stages, have been reduced approximately 35,000 acres in the last 80 years 
(Gearhart et al. 1995). Remaining Upper Klamath Lake wetland areas are affected by Project 
water level management. 

These types of data were originally used to determine these two sucker species to be endangered, 
to develop these species' Recovery Plan, and to propose critical habitat. These conditions, which 
led to the listing of these species in 1988, still exist and continue to endanger the Lost River and 
shortnose suckers. These conditions will require long time periods for their resolution. 
However, numerous activities have been initiated and/or completed, mainly supported by 
Reclamation, since the 1992 L TBO. These activities include development of water elevation 
requirements, within the 1992 L TBO and 1994 Project biological opinion, for Gerber Reservoir, 
Clear Lake, Tule Lake, and Upper Klamath Lake. Minimum flows have been established for the 
Lost River below Anderson-Rose Dam during sucker spawning periods. The 20 conservation 
measures proposed in the February 28, 1992 biological assessment have been initiated or 
completed. These activities have been necessary to ensure Project operations do not jeopardize 
the continued existence of the suckers. Additionally, a total of 51 recovery actions from the 1993 
Recovery Plan, including those listed above as required under the 1992 L TBO and 1994 Project 
biological opinion, have been initiated, are in various ongoing stages, and/or completed by 
Reclamation or with cooperation from Reclamation. 

Major summaries of endangered suckers' general biology, habitats, distribution and abundance, 
taxonomy, reasons for decline, life history, and reproduction are found in Reclamation's 
February 28, 1992 biological assessment, the Service's 1992 L TBO and 1994 Project biological 
opinion the Lost River Sucker and Shortnose Sucker Recovery Plan (Service 1993), and the 
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Proposed Critical Habitat Biological Support Document (Service 1994). These data are 
incorporated into these biological and conference opinions by reference. 

ENVIRONMENT AL BASELINE 

The Environmental Baseline is an analysis of the effects of past and ongoing human and natural 
factors leading to the current status of the species or its habitat. This analysis describes the status 
of the shortnose and Lost River suckers and factors, including the proposed action, affecting the 
environment of the two suckers and their proposed critical habitat in the proposed action area. 

Status of Species Within Action Area 

Significant new research, monitoring, and management actions have been conducted throughout 
the range of the listed suckers since the 1992 L TBO. These new data will be considered under 
the forthcoming Upper Klamath Lake water elevations consultation, which will address all other 
Reclamation impacts specific to the entire range of these species. The following provides new 
scientific data for the current consultation's action area, Upper Klamath Lake downstream to Iron 
Gate Reservoir on the Klamath River. A complete list of new scientific data citations for Upper 
Klamath Lake, if not cited below, is provided in Reclamation's Assessment, Literature Cited 
section. 

Areas Below Upper Klamath Lake 

The following includes a summary of new endangered sucker information provided in 
Reclamation's Assessment. This new information from the Assessment is incorporated by 
referenc.e. 

Limited endangered sucker sampling has occurred since 1992 in the Link River, Lake Ewauna, 
the Klamath River, and PacifiCorp reservoirs downstream to Iron Gate Darn. Few juvenile and 
adult suckers were collected during this period. Efforts to collect larval stages in this area have 
not been attempted since 1992 (M. Buettner, Reclamation, pers. comm.). Water quality is a 
limiting factor in the Link River to Keno Dam reach; summer and fall dissolved oxygen 
concentrations throughout this reach are reduced to lethal levels. 

In 1993, Reclamation sampled J.C. Boyle Reservoir eight times collecting 20 shortnose suckers, 
one Lost River sucker, 30 Klamath smallscaJe suckers, and 6 Klamath largescaJe suckers. The 
ODFW conducted an eletrofishing survey at J.C. Boyle Reservoir on June 14, 1995. They 
captured 32 juvenile suckers but did not identify them. In 1993, Reclamation sampled Copco 
Reservoir and captured 10 adult shortnose suckers ranging from 427-500 mm fork length (FL). 
PacifiCorp's salvage activities during 1994 and 1995 in the Link River have collected between 0 
and 138 suckers. · In May 1994, a fish salvage of the Link River found no suckers. Fish salvage 
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efforts in April, l 995, collected 12 suckers; l O shortnose and 2 Lost River. A fish salvage 
conducted at the conclusion of spill in May 1995 collected 132 shortnose suckers, 5 Lost River 
suckers, and l Klamath largescale sucker. ln December, 1995, only one I 00 mm sucker was 
salvaged .i~ a s~de channel and was returned to Link River. Salvage operations at J.C. Boyle 
hydrofac1hty smce 1992 have resulted in observation of only 2 juvenile suckers (Reclamation 
1996a). 

As noted in the February 28, 1992 Assessment, limited spawning occurs in the Klamath River 
above Copco Reservoir. It is possible limited spawning also occurs in the Klamath River above 
J.C. Boyle Reservoir. 

Upper Klamath Lake 

Substantial new information has been collected from Upper Klamath Lake since the 1992 L TBO. 
Reclamation's Assessment summarizes this new information in the following 12 categories: age 
and growth; hybridization and genetics; reproduction; population status; condition; sucker die­
offs; entrainment; freshwater inflow area use; larval habitat;.juvenile ecology; juvenile habitat; 
and adult habitat. The following includes a summary of new information provided in 
Reclamation's Assessment, and includes new information not addressed in Reclamation's 
Assessment on larval ecology and habitat, larval and juvenile sucker water quality tolerances, 
Upper Klamath Lake water quality, and endangered sucker passage at PacifiCorp's facilities. 
The new information addressed in the Assessment is incorporated by reference, with additional 
citations from other sources provided to complement this newly-summarized information. 

Age and Growth 

New information collected since 1992 indicates that both shortnose and Lost River sucker 
maturation can occur at an earlier age than was previously determined. Faster growth rates also 
have been documented from recent shortnose and Lost River sucker year classes compared to 
those from the l 960's and l 970's (Buettner and Scoppettone 1990). Age at maturity for 
short.nose and Lost River suckers appears to be related to growth rate, with faster growing fish 
maturing earlier than slower growing fish. This phenomenon has been well documented with the 
cui-ui, a species closely related to the shortnose sucker (Scoppettone pers. comm., cited in 
Reclamation l 996a). Growth rate and sexual maturity appears to be density dependent in cui-ui 
with fast growth and earlier sexual maturation related to lower population size. As the cui-ui 
population increased substantially in recent years, growth rates decreased markedly and 
correspondingly age of maturity shifted to o lder ages. Unfortunately, population size data for 
shortnose and Lost River suckers are not available to evaluate whether the recently-recorded 
faster growth· rates and earlier sexual maturation are density dependent. These age and growth 
data and comparisons are addressed in detail within the Assessment, and are included herein by 

reference. 
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Hybridiz.ation and Genetics 

Recent studies by Buth and Haglund (1994) focus on shortnose suckers. This study supports 
previous protein electrophoresis work (Harris and Markle 1991, Moyle and Berg 1991) 
indicating that substantial hybridization has not occurred in shortnose sucker populations. Buth 
and Haglund' s 1994 data support the hypothesis that the wide range of morphological variation 
observed in the wild reflect differences in phenotypic expression as a response to differing 
physical environments, or the age of the individual (Moyle and Berg 1991). However, Buth and 
Haglund (1994) determined that there was genetic variation separating Upper Klamath Lake 
shortnose suckers from those in Clear Lake, Gerber Reservoir, and Copco Reservoir. Shortnose 
expressed similar genetic variation in the latter three reservoirs. 

Buth and Haglund (1994), and a recent abstract by Buth et al. (1996), indicate the Upper 
Klamath Lake shortnose sucker population should be managed as a separate genetic unit. Buth et 
al. (1996) indicate shortnose and Lost River suckers, throughout their ranges, do not exhibit 
inbreeding depression and, for Lost River sucker, this was the first study to indicate Lost River 
sucker do not exhibit hybridization. These studies did not include different sucker age classes or 
different Upper Klamath Lake spawning populations in their analyses. A thorough, basinwide 
analysis, utilizing allozyme electrophoresis, mtDNA, and meristics/morphometrics data collected 
simultaneously from the same individual fishes, must be completed to adequately address 
hybridiz.ation, introgression, and genetic structuring of sub-populations (L. Dunsmoor, Klamath 
Tribes, pers. comm.). 

Reproduction 

In 1995, Klamath Tribal biologists captured mature Lost River suckers during late March at Kirk 
Springs, 128 km upstream from Upper Klamath Lake (L. Dunsmoor, Klamath Tribes, pers. 
comm.). Mature Lost River suckers were again collected in this location in 1996. Un.it 5 of the 
proposed sucker critical habitat extends to just downstream of this location (Service 1994). 
Klamath Tribes collected 157 shortnose suckers and 139 Lost River suckers at the Sprague River 
Darn fish ladder during 1996 (L. Dunsmoor, Klamath Tribes, pers. comm.). These data verify 
that some individuals of this species successfully negotiate the Sprague River Darn fish ladder 
and migrate long distances upstream to spawn. Previous scientific literature indicates only 
Klamath largescale suckers as having migrated through the ladder and spawning at Kirk Springs 
(Buettner and Scoppettone 1990), although Klamath Tribes biologists have recorded shortnose 
and Lost River sucker passage at the Sprague River Dam in past years (L. Dunsmoor, Klamath 
Tribes, pers. comm.). Of additional interest are data collected at Sprague River Dam in 1996 that 
indicate a temporal spawning separation between largescale sucker upstream migration 
(migration in March) and shortnose/Lost River suckers upstream migration (migration in 
April/May) (L. Dunsmoor, Klamath Tribes, pers. comm.). Lost River and shortnose suckers 
were collected during downstream migration at the Sprague River Darn in 1996; numerous 
individuals had. completed spawning, verifying spawning was occµrring upstream of the Sprague 

River D~ (L. Dunsmoor, Klamath Trioes, pers. comm.). 
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Intensified monitoring of lake spawning since 1993 by Reclamation and the Klamath Tribes have 
identified Lost River sucker spawning at six spring and two non-spring sites along the east 
shoreline of Upper Klamath Lake. Shortnose sucker spawning has been identified since 1992 at 
three sites: Sucker Springs, Silver Building Spring, and Ouxy Springs. Since 1993, small 
numbers of shortnose and Lost River suckers have been observed spawning in gravelly shoreline 
sites with no detectable spring influence. 

The Klamath Tribes has been qualitatively monitoring spawning runs in the Williamson and 
Sprague Rivers since 1988 (L. Dunsmoor pers. comm., cited in Reclamation 1996a). Beginning 
in 1992, a substantial increase in small Lost River and shortnose suckers was observed. During 
May 1993, small-sized shortnose and Lost River suckers dominated the catch on the Williamson 
and Sprague Rivers. Radiotracking studies indicated suckers were spawning in historic sites in 
the lower Williamson River and the Sprague River below Sprague River Dam (M. Buettner, 
Reclamation, pers. comm.). Presumed pre-spawning aggregations of suckers have been collected 
at the mouth of the Williamson River (M . Buettner, Reclamation, pers. comm.). During 1995, 
adult shortnose and Lost River suckers were collected at the mouth of the Williamson River 
beginning February 23, whereas in 1996 few adult suckers were collected at this location until 

April. 

During March to mid-May, 1996, Reclamation sampled Agency Lake at the mouth of the Wood 
River (M. Buettner, Reclamation, pers. comm.). A total of three adult Lost River and 15 adult 
shortnose suckers were captured. One Lost River and six shortnose suckers were implanted with 
radiotags. Most radiotagged suckers migrated into the lower Wood River in May and early June, 
presumably to spawn. On May 17, 1996, Reclamation, assisted by ODFW, conducted an 
electrofishing survey of the lower Wood River and captured 11 adult shortnose suckers. Larval 
suckers were collected in late June and early July, 1996, in the lower Wood River (M. Green, 

Reclamation, pers. comm.). · 

Population Status 

Monitoring of distinct Lost River spawning aggregations at Sucker Springs in Upper Klamath 
Lake has resulted in updated population estimates since 1992. In 1993, 900 Lost River sucker 
adults were estimated to be using this spring complex. This estimate is similar to estimates in 
1987 (1 ,038 adults), 1988 (817 adults), and 1989 (960 adults). Recaptured suckers comprised 
approximately 46% of all suckers collected at Sucker Springs in 1993. 

Reclamation has captured, tagged and released several hundred juvenile and adult shortnose 
and Lost River suckers in Upper Klamath Lake between 1993 and 1995. Specifically, 305 
shortnose suckers have been PIT and/or Flqy anchor-tagged and 15 radio-tagged. Twelve Lost 
River suckers were radio-tagged and 355 PIT and/or Floy tagged. During the spring of 1995, 
NBS PIT tagged 60 Lost River sucker adults and 405 shortnose sucker adults at the mouth of 
the Williamson River, and approximately 1,300 additional Lost River and shortnose suckers 
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were collected in 1996. Recapture rate for both these marked groups has been extremely low. 
Reclamation recaptured one PIT tagged Lost River sucker in 1994 and one in 1995. One PIT 
tagged shortnose sucker was recaptured at Ouxy Springs in 1995. Out of the approximately 
900 adult shortnose and Lost River suckers collected at the mouth of the Williamson River in 
1996, only one 1995 shortnose sucker recaptu re occurred. Suckers collected at the Sprague 
River Dam fish ladder in 1996 could not be checked for PIT tags due to equipment failure (L. 
Dunsmoor, Klamath T ribes, pers. comm.). In 1993, 60 Lost River suckers were recaptured at 
Sucker Springs; all these fish had been tagged with Floy anchor tags. Preliminary 1996 data 
indicates a 30% recapture rate at Sucker Springs (M. Buettner, Reclamation, pers. comm.). 

A widespread sucker die-off (described below) provided some insight regarding current 
population levels in Upper Klamath Lake. A total of 526 suckers, including 378 Lost River 
suckers (72% of total collected), 124 shortnose suckers (24% of total collected), and 24 
unidentified (5% of total collected), were recovered. No recaptures of previously tagged fish 
were recorded from the carcasses collected. These data indicate the 1990 and 1991 age classes 
were successful; approximately 42% of the Lost River suckers and 62% of the shortnose suckers 
were age 4 ( 1991 cohort) and 29% of the Lost River suckers and 15% of the shortnose suckers 
were age 5 (1990 cohort). These data from smaller-sized shortnose and Lost River suckers 
suggests that their population numbers are at least in the thousands of fish. However, a carcass 
condition index, identifying the relative decomposition state for each sucker, revealed 
approximately 35% of the carcasses were badly decomposed, increasing the chance of tag loss 
(M. Green, Reclamation, pers. comm.). These data may indicate bias in utilizing a mark­
recapture method of estimating Upper Klamath Lake sucker populations exclusively from sucker 
die-off data. Additionally, it is noted that three of 14 radiotagged fish perished during the die-off 
event, indicating substantial mortality in the overall sucker population and providing a 
conflicting cross reference to the above mark-recapture population estimate. Additional research 
and further analyses of these data are necessary, such as stratification of mark-recapture analysis 
based on size of fish recaptured, not on total fish recaptured, comparison of sampling 
methodologies to standard mark-recapture assumptions, and determination of total recapture 
sampling effort required, before definitive statements on current sucker abundance in Upper 

Klamath Lake can be made. 

Population monitoring conducted in the l 980's (Buettner and Scoppettone 1990; Bienz and Ziller 
1987) indicated that recruitment of Lost River and shortnose suckers to adult-size age classes 
was inconsistent, as evidenced by gaps in known year classes of spawning adults. Reclamation' s 
Assessment d iscusses continued, recent losses of older sucker cohorts, and increases in relative 
abundance of younger ( 1990 and 1991) cohorts. These recent data are discussed in more detail 

under Reproduction (above) and Sucker Die-Offs (below). 

Condition 

Fulton condition factors were calculated for younger age shortnose and Lost River suckers to 
assess imerannual differences during spring a nd fall in wet and critically dry years. ln general, 
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shortnose and Lost River suckers exhibited minor condition factor differences between these two 
water year types. These data might indicate the suckers maintain "condition" regardless of water 
year. Alternatively, two biases may be occurring in these condition factor data. First, 
environmental stressors can cause up to 25% weight gain, due to osmoregulatory imbalance's 
causing water retention, which would result in higher condition factor values (R. Goede, 
UDWR, pers. comm.). Second, if mortality is occurring during stressful water quality periods, 
density dependant mechanisms could be effecting the condition of surviving fish, thereby 
providing the perception o f similar condition factors between water year types. A better and less 
biased measure of sucker condition would be based on physiological and "abnormality" indices 
(R. Goede, UDWR. pers. comm.). These data are currently unavailable. Another less biased 
measure of condition would be based on relative weight; however, a ·'standard weight" 
calculation for various sizes of Lost River and shortnose sucker has not been developed. 

Sucker Die-offs 

Between mid-September through late October, 1995, a widespread fish die-off occurred in Upper 
Klamath Lake, from which 3 78 Lost River suckers and 124 shortnose suckers were collected. 
Suckers collected during the die-off included mostly young fish (ages determined using opercle 
bones, M. Buettner, Reclamation, pers. comm.). Several suckers displaying lethargic and 
unresponsive behavior were collected during the die-off event and taken to Oregon State 
University (OSU) for pathological examination. All were acutely infected by a bacterial disease, 
columnaris (Flexibacter columnaris) (Banner 1995). This pathogen was also documented as a 
primary causative agent in the death of suckers collected during the 1971 and 1986 die-offs 
(Logan and Markle 1993). Ninety-five percent of the Lost River and shortnose suckers from the 
1995 die-off event were age 7 years and younger. A total of only 14 and 9 year classes were 
documented for Lost River and shortnose suckers, respectively. For comparison, a similar fish 
die-off in 1986 reflected 26 Lost River sucker age classes represented. Only eight shortnose 
suckers were collected during the I 986 die off. Lost River suckers have been aged to 43 years 
while shortnose have been aged to 33 years (Scoppettone 1988); these data indicate many more 
cohorts should be present in a healthy population than were collected in recent die-off events. [n 
199 5, Age 4 and 5 fish, representing the l 99 l and 1990 year classes respectively, numerically 
dominated the collection for both species. Population surveys conducted on Upper Klamath 
Lake using trap nets and trammel nets from 1993-1995 has documented very few large adults, 
and Williamson and Sprague River spawning data during this same time period also have noted a _ 
similar decline in larger sized suckers. These data seem to substantiate 1995 fish die-off data 
which suggest loss of numerous, older age classes of both sucker species. Reclamation's 
Assessment provides these cohort-loss data in graphical form; these data are incorporated herein 

by reference. 

Recent large-scale Upper Klamath Lake fish die-offs have been documented from 1971, 1986, 
I 994, and 1995. Because of the long history of blooms of blue-green aJgae (Aphanizomenon 

jlos-aquae) and a~sociated poor water quality conditions, other fish kills most certainly have 
occurred. Fish kills involving native, non-game fish. including chubs and suckers. may have not 
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been reported by the public. Also, with the large populations of fish eating birds (cormorants 
gulls, pelicans, grebes, terns) present at Upper Klamath Lake, sick and dead fish can be quickiy 
consumed leaving no evidence of a fish kill. Large concentrations of fish eating birds were 
observed feeding on local fish kills during summer 1994 (L. Dunsmoor pers. comm., cited in 
Reclamation 1996a) and l 995 (D. Simon pers. comm., cited in Reclamation 1996a). 

Entrainment 

Entrainment of all Upper Klamath Lake endangered sucker life stages occurs at Reclamation' s 
A-Canal, and PacifiCorp' s East and Westside diversions, Link River Dam. Juvenile suckers 
have been salvaged from Klamath Project canals receiving water from Upper Klamath Lake 
yearly since 1991. The number of suckers salvaged from 1991-1995 were 3,166; 2,618; 788; 
334; and 4,072, respectively. Most suckers salvaged were small juveniles less than 250 mm FL. 
Canal salvage data represent only a qualitative index of year class strength in Upper Klamath 
Lake for the following reasons: 1) Since some irrigation water originates from the Lost River, 
suckers from Gerber, Clear Lake, and the Lost River are likely included in the salvage sample. 
2) Many irrigation canals are treated with Acrolein during the summer to control aquatic plants 
and this herbicide is highly toxic to fish. 3) Several practices have been implemented since 1992 
to reduce the number of suckers that have to be salvaged. Most of these practices lead to 
draining of canals into the Lost River or Klamath River. 4) Patchy distribution of stranded 
suckers can also effect salvage success since not all potential holding habitat is sampled. 5) 
Sampling effort and personnel has also varied during annual salvage operations. 

The large salvage collection in 1991 (3,166 suckers) supports OSU juvenile sucker survival data 
for the same year indicating establishment of a 1991 year class. In 1992, although the overall 
catch was high (2,618 suckers), about 95% of suckers collected, based on length frequency, were 
1991 year class fish. This lack of age O suckers in salvage collections also correlated with OSU 
juvenile sucker survey data indicating Lost River and shortnose sucker year class failure in 1992. 
In 1993, only 788 juvenile suckers were salvaged even though sampling effort was similar to 
1992. However, OSU survey data from 1993 indicated that survival for both juveni1e shortnose 
and Lost River suckers occurred. This is the only year since salvage operations began where 
salvage numbers and annual recruitment data didn' t correlate. Possible explanations for lower 
numbers of entrained suckers include better quality habitat maintained by higher lake levels 
reduced larval sucker emigration; lower A-Canal entrainment occurred due to lower irrigation 
demands; biased canal sampling methods; and successful canal "flushing" methods (Reclamation 
1996a). In 1994 low numbers of suckers were salvaged (334), with about 90% age 0. This low 
number was consistent with OSU recruitment data from Upper Klamath Lake indicate poor 1994 
year class survival. In 1995, over 4,000 suckers were salvaged, the largest salvage tota1 numbers 
for the 5 years of effort, including about 50% age O and 50% age 1. OSU juvenile sucker 
recruitment estimates were high in the fall, relative to olher years, from cast net and trawl 

surveys indicating year class establishment. 
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ln 1995, The New Earth Company intermittently monitored sucker entrainment at the C-Canal 
Drop for a period of about 8 weeks (July and August). This sampling period was too late to 
intercept the earlier, and greater magnitude, sucker migration. Seven larval suckers were 
collected during several sample days. These data further substantiate entrainment of suckers into 
the A-Canal, as was first documented in 1990 and 1991 (Markle and Simon 1993). and discussed 
in detai l within the 1992 L TBO. 

No larval entrainment work has been conducted at Eastside or Westside Diversions since \ 992. 
On May 11, 1995, PacifiCorp dewatered the Eascside forebay. A total of 41 juvenile suckers (3 
Lost River, 37 shortnose and l Klamath larges,cale sucker) were collected from the forebay and 
returned to Upper Klamath Lake. All fish were less than 200 mm FL. On December 11, 1995, 
the Eastside forebay was again dewatered. A fish salvage collected 78 suckers. All suckers were 
less than 200 mm FL, and were not identified to species. 

Freshwater [nflow Area Use 

Reclamation's Assessment summarizes sucker "refugial" habitat use and water quality 
measurements in tributaries to and freshwater interfaces within Upper Klamath Lake. These data 
are incorporated by reference. Previously, researchers believed freshwater "refugial" areas 
served as a place of sanctuary during poor water quality events (Service 1992; 1994); these 
freshwater sources are important to maintenance of water quality in the northern portion of 
Upper Klamath Lake (J. Kann, Klamath Tribes, pers. comm.). Recent investigations indicate 
freshwater inflow areas are infrequently used by adult suckers, unless these fish are stressed or 
dying (M. Buettner, Reclamation, pers. comm.). Mobile and fixed-station radiotelemetry 
studies described in Reclamation's Assessment did not identify, other than for spawning 
migration purposes, any use of freshwater "refugial" areas by adult suckers. However, adult 
suckers have been observed utilizing the low-visibi lity interface between Upper Klamath Lake 
and freshwater inflow areas, including the mouth of Pelican Bay and Fish Banks. A review of 
movements by radiotagged suckers indicates, during extremely poor water quality events, even 
areas such as Fish Banks, a low-visibility interface area, are abandoned, further invalidating the 
original belief that freshwater inflow areas provide consistent "refugiaJ" habitat (L. Dunsmoor, 
Klamath Tribes, pers. comm.). 

Larval suckers utilize the freshwater inflow area in the lower Williamson River for rearing 
habitat (Markle and Simon 1994, Simon et al. 1995; Logan and Markle 1993; Klamath Tribes 
J 992, 1995). The above studies generally indicate juvenile suckers utilize shoreline habitats in 
Upper Klamath Lake instead of inflow areas. Reclamation's Assessment cites lack of food, 
cooler water temperatures, and increased susceptibility to predation by avian and fish predators, 
including rainbow trout and yellow perch, in the clear water inflow areas as likely factors 
I imiting use of these areas by juvenile suckers. However, clearwater shoreline areas influenced 
by Barkley Springs are occupied by both larval and juvenile sucker life stages (Reclamation 
1996a). · 
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Upper Klamath Lake Water Quality 

Annual occurrences of blue-green alga blooms within Upper Klamath Lake have been associated 
with poor water quality conditions (Kann and Smith 1993). Likely causes for this increase in 
eutrophication include agricultural practices, loss of wetlands, and elevated background levels of 
nutrients in surface and groundwater (Gearhart et al. 1995). Effects of algal blooms include 
photosynthetically-elevated pH during bloom events, both supersaturated and low dissolved 
oxygen concentrations (Kann l 993a,b), and increased ammonia concentrations (Bartelson and 
Fretwell 1993). Water quality impacts to endangered sucker early life stages are addressed in 
Larval and Juvenile Water Quality Tolerances, below. 

Significant water quality data have been reported for Upper Klamath Lake since 1992 (Bartelson 
and Fretwell 1993; Kann l 993a,b; Kann and Smith 1993; Jassby and Goldman 1995; Kann 1995; 
Laenen and LeTourneau 1995; Gearhart et al. 1995). Kann (1995) identified relationships 
between low Upper Klamath Lake elevations and poor water quality conditions. Investigations 
by Gearhart et al. (1995) and Jassby and Goldman ( 1995) support Kann' s observations. 
Reclamation contracted with U.S. Geological Survey to analyze pertinent Upper Klamath Lake 
water quality data, collected between 1990 and l 994, to determine if year-to-year differences in 
water quality parameters are correlated with year-to-year differences in lake elevation. Results of 
this analysis are provided in Wood et al. (1996). Significant findings by Wood et al. (1996) 
include: 1) periods of poor water quality occurred between June and September for all study 
years; 2) no apparent relation between lake level and water quality was obvious when dates were 
analyzed on a season-long (May through October) basis; 3) lake level was related to timing of 
initiation of first algae bloom, which created poorer June water quality conditions; 4) climatic 
events also exhibited significant relationship with water quality during the early season period. 
Further analyses and review of these and other water quality data is currently ongoing and will be 
addressed in the upcoming Upper Klamath Lake water elevations consultation. 

Larval and Juvenile Water Quality Tolerances 

Larval and juvenile suckers are less water quality tolerant, and, especially for the larval life stage, 
less able to avoid poor water quality events than adult suckers (based on adult radio telemetry 
and associated water quality measurements, M. Buettner, Reclamation, pers. comm.). Monda 
and Saiki ( 1993, 1994) and Bellerud and Saiki (1995) conducted water quality tolerance tests to 
assess acutely toxic levels of temperature, dissolved oxygen (DO), pH, and un-ionized ammonia 
on larval and juvenile shortnose and Lost River suckers. The 96-hr LC50 values (lethal 
concentration where 50% of the test organisms die within 96 hours, lower 95% confidence 
interval for pH, un-ionized ammonia, and temperature, upper 95% confidence interval DO) for 
larval and juvenile shortnose and Lost River suckers is provided (Table l ). It is important to 
note that sub- lethal effects commonly occur prior to reaching the lethal levels provided below 
(Kann and Smith 1993; Markle and Simon 1994). It also is important to note that these tests 
were "single parameter" tests; it is currently unknown what LC50 values would r~sult from 
combined testing of pH, DO, temperature, and un-ionized ammonia. 
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Table 1. Acute water quality tolerance levels from 96 hour LC50 studies (from Monda and Saiki 
1993, 1994; and Bellerud and Saiki 1995). 

Water Shortnose Shortnose Lost River Lost River 
Quality Sucker Sucker Sucker Sucker 

Parameter Larval Juvenile Larval Juvenile 

Temperature 31.2 29.4 30.5 29.9 
oC 

Dissolved l.7 2.4 2.3 2.0 
Oxygen 
(mg/1) 

pH 10.01 9.76 9.77 9.87 

Un-ionized 0.73 0.32 0.43 0.70 
Ammonia 

(mg/1) 

Of these four water quality parameters, only temperature is not a significant threat to larval and 
juvenile suckers based on current water quality conditions in Upper Klamath Lake. Bellerud and 
Saiki (1995) concluded that current DO and pH levels in Upper Klamath Lake can be acutely 
lethal to larval and juvenile Lost River and shortnose suckers. Moreover, stressful water quality 
conditions that curtail successful survival of early life stages could explain the long-term decline 
of sucker populations in Upper Klamath Lake. 

Water quality associations with larval sucker distribution were monitored in 1995 by OSU during 
larval fish towing and larval searches. Larval suckers were found in pH ranging from 7 to 10 
(Simon pers. comm., cited in Reclamation's Assessment). Larval suckers were captured at DO 
ranging from 4.5-14.5 mg/I. A Hydrolab Datasonde 3 was placed at Goose Bay from June 15 to 
August 11 , 1995 (The Klamath Tribes 1995). Goose Bay water quality seldom exceeded acute 
toxicity thresholds in the Polygonum beds where abundant sucker larvae were located. DO 
infrequently decreased below 4 mg!I·or 50% saturation and pH seldom rose above 9.7. However, 
pH values of 9.6 were very common and are only slightly below the 96 hr LC 50 for larval and 
juvenile suckers (Bellerud and Saiki 1995). DO concentrations at the Goose Bay location 
exceeded saturation in almost half of the measurements (The Klamath Tribes 1995). Chronic 
effects of poor water quality are most likely occurring at these locations; presence of suckers in 
these instantaneous samples collected from poor water quality areas noted in the OSU and 
Klamath Tribes data does not necessarily mean those fish survived the ambient conditions. 
Acute and chronic toxicity to early sucker life stages from supersaturated water have not been 

I 

evaluated, however, loss of appetite and reduction in growth during supersaturated conditions has 
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been noted in other fish species (Stewart et al. 1967). Stewart et al. ( 1967) also noted decreased 
growth in dissolved oxygen <70% saturation. 

Water quality associations with Age O juvenile sucker distribution were monitored in 1994 and 
1995 by OSU researchers (Simon et al. 1995; Reclamation 1996a). Generally, juvenile suckers 
were collected in DO concentrations between 6.0 and 15 mg/I, with the greatest number collected 
at approximately 8.0 mg/I. DO concentrations in study sites often ranged from 4-6 mg/I, 
however, very few juveniles were collected in this lower DO range. Juvenile suckers appear to 
avoid DO concentrations less than 6.0 mg/l. Juvenile suckers were collected over the entire 
range of recorded pH values, with the majority of 1995 captures occurring in pH of 9- l 0. 
Juvenile suckers were regularly collected in pH within the lethal ranges for juvenile shortnose 
and Lost River suckers(> 9.8). However, instantaneous sampling occurred when diel pH levels. 
are at maximum levels, whereas diel fluctuations in pH in Upper Klamath Lake can be as high as 
1 pH unit (Kann and Smith 1993). Chronic effects are expected to occur at these lower pH 
levels, however, the juvenile suckers may not experience immediately lethal effects. 
Reclamation' s Assessment indicates juvenile sucker near-shore abundance in 1995 decreased 
between August and October samples, whereas offshore sample abundance remained high. 
These data may reflect chronic effects to juvenile suckers in areas experiencing non-acute pH 
levels, or simply ontogenetic movement to offshore rearing areas with an increase in fish size. 

Larval Ecology 

Klamath Tribes ( 1995) investigated flatworm predation on sucker larvae. Past monitoring of 
incubating embryos in several springs within Upper Klamath Lake indicated low e~bryo 
survival and high concentrations of flatworms present. Additional experimental data indicates 
flat\vorm predation on sucker embryos does occur. Substrate may play a significant role in 
reducing flatworm predation; Tribal biologists determined that flatworms were less effective in 
preying upon embryos placed in fine substrate vs. medium and coarse substrates (Klamath Tribes 

1995). 

Dunsmoor ( 1993) determined that introduced fathead minnow (Pimepha/es prome/as.) readily 
prey on larval suckers in a laboratory experiment. Dunsmoor ( l 993) also determined that 
vegetative structure reduced the predation rate in shallow water. Klamath Tribes (1995) 
therefore expanded the Dunsmoor (1993) studies to investigate micro-distributional dynamics of. 
and interaction between, sucker larvae and fathead minnows. Laboratory results indicated 
fathead predation on sucker larvae: a) increases with decreasing water depth; b) increases in the 
absence of structure in shallow water; and, c) decreases with age/size of larvae. Klamath Tribes 
( I 995) laboratory studies conclude, using various depth and vegetation treatments using 
experimental stocking rates of l O sucker larvae and 20 fathead minnows per tank, fathead 
miMows were capable of consuming up to 90% of sucker larvae present in less than 24 hours. 
with an average of 80% consumed for all trials where structure was absent, water depth was 0.3 
m, and larvae were less than 30 days old. These predation rates are significantly reduced when 
simple structure fs present or when water depths are greater than 0.6 m. Field validation of these 
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data has not occurred. However, these preliminary data indicate strong associations between 
water elevation, structure, and the ability of larval suckers to avoid potentially-significant fathead 
minnow predation. 

Larval Habitat 

Vogel (pers. comm., cited in Reclamation's Assessment) and OSU (Mark.le and Simon 1994) 
report similar observation of larval sucker habitat use. These researchers noted, in the lower 
Williamson River area, that larvae oriented in, or adjacent to, emergent vegetation, submerged 
aquatic plants and instream woody debris. Within Upper Klamath Lake, larval suckers occupied 
habitats in and near vegetation and physical structures, such as logs or rocks. Larval suckers 
generally are surface-oriented (Reclamation 1996a). Klamath Tribes ( 1995) found larval suckers 
in emergent vegetation consisting of Scirpus, Polygonum, Sparganium, and willows. 
Additionally, higher densities of larval suckers were found in emergent vegetation than in open 
water areas (Goose Bay) or submergent vegetation (lower Williamson River)(K.larnath Tribes 
1995). These data are especially strong for the lower Williamson River, where very few sucker 
larvae were collected outside of emergent vegetation habitats. 

Klamath Tribes (1995) investigated relationships between Upper Klamath Lake elevation and 
availability of emergent vegetation. Tribal investigators quantified the amount of emergent 
habitat available at different water elevations in Goose Bay and in the Lower Williamson River. 
These data indicate important relationships between Reclamation and PacifiCorp's water 
operations and the quality of larval habitat in Upper Klamath Lake. These data will be further 
addressed during the Upper Klamath Lake water elevations consultation in spring 1997. 

Larval sucker utilization of offshore habitats bas not been investigated thoroughly, due to 
sampling problems created by blue-green algae abundances. However, Klamath Tribes (I 995) 
determined that larval suckers were several times more abundant in vegetated habitats th.ui 
immediately adjacent open water, non-vegetated habitats of similar depth. 

Temporal and spatial larval sucker distribution in Upper Klamath and Agency Lakes has been 
documented by OSU (Mark.le and Simon I 993, 1994; Simon et al. 1995). Lower Williamson 
River contained the most larvae (emigration densities), with larvae found distributed along 
shoreline areas throughout Upper Klamath Lake during 1994 and 1995 (post-emigration 
densities). Higher numbers of sucker larvae were captured on the east shore of Upper Klamath 
Lake; west shore and Agency Lake sampling locations had few larvae. Most larvae were 
collected in May and June. Klamath Tribes ( 1995) determined that the majority of larvae had 
developed into juvenile life stage by mid to late July. 

Juvenile Ecology 

Preliminary in~estigations between 1990 and 1993 indicated frequent trematode infestation in 
young suckers from Upper Klamath Lake. Simon et al. (1995) reported on an infestation of 
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juvenile suckers in 1994 by trematodes, possibly of the genus Nease us. Further review, 
described in Reclamation's Assessment, indicates infestation rates of 12.5-14% for juveniles < 
49 mm and 2.2 % for juveniles 50-125 mm. Of concern is the life cycle of the trematode, which 
may spend several years in a fish. Based on the infestation rates provided above, researchers 
expect infestation rates to be similar between sucker size classes or greater as fish mature. 
Because of infestation rate differences, negative effects might be experienced by young suckers 
from trematode infestation. Other stressors, such as annual chronic and lethal water quality 
conditions, may reduce suckers' ability to resist trematode infestations (Reclamation 1996a). 
Additional research is necessary to address these concerns. 

Shortn_ose and Lost River suckers transform from larvae to juveniles between 17 and 25 mm 
(Buettner and Scoppettone 1990). In 1993, OSU determined larval suckers were present during 
early June, whereas, by mid-July, small juvenile suckers were collected (Reclamation 1996a). 
Additional data from Klamath Tribes ( 1995) indicates the majority of suckers collected in late 
July were juveniles. Inter-annual differences in transformation from larval to juvenile stage are 
possible, however, a conservative approach would indicate mid-July as the period when larva! 
transformation is complete. 

Markle and Simon ( 1993) determined that larval and juvenile sucker otoliths could potentially be 
used to distinguish between cohorts, determine date of birth, and document growth. 
Additionally, preliminary research indicates tnese techniques can be used to distinguish between 
lake and river-spawned individuals. Additional verification of these techniques has been 
completed recently, including validation experiments that determined otolith rings were 
deposited daily and depositional patterns were constant (Hoff, OSU, pers. comm., cited in 
Reclamation 1996a). Interesting application of these oto!ith techniques has led to further 
experimentation and review, including determination of larval and juvenile sucker ages, date of 
birth, and growth (Logan pers. comm., cited in Reclamation 1996a). One important discovery, 
utilizing otolith techniques developed at OSU, was documentation that age O juvenile suckers 
collected in fall 1994 were all late-spawned fish. These late-spawned fish were most' likely river­
spawned, but without additional information, such as otolith microchemistry, there is less 

certainty of natal origin. 

Juvenile Habitat 

During the summer, juvenile suckers are most commonly collected in shoreline habitats (Simon 
et al. 1995). Greatest density occurred at the mouth of and within a few miles (east shore of 
Upper Klamath Lake) of the Williamson River. Juvenile distribution is patchy elsewhere, 
including Agency Lake. Juvenile suckers are generally less surface-oriented during the summer 
period than larval forms, however, both are mainly found associated with aquatic vegetation 
habitat features (D. Simon, OSU, pers. comm.). Klamath Tribes ( 1995) found juvenile suckers 
associated with emergent vegetation through [ate July, when sampling techniques and vegetative 
conditions precluded further efforts in emergent zone. However, researchers continued to 
capture juveniles with dip nets in emergent vegetation after late July. Juvenile suckers appear to · 

24 



gradually occupy deeper, off-shore habitats as they grow larger (approximately 80 mm for 
shortnose suckers and 90 mm for Lost River suckers). Simon et al. ( l 995) noted that juveniles 
collected during fall sampling in offshore trawls were larger than those juveniles collected in 
in~hore cast nets. ~n 1991. offshore sampling began in early September and continued through 
mid-October. Dunng these fall trawling efforts, juvenile suckers were first collected in late 
September, and increased in density through the October sampling period (Simon et al. 1995) . 

.Juvenile suckers exhibit a relationship between density and substrate type. Excluding emergent 
vegetation. where high numbers of juveniles occur, juveniles in open water areas were most 
associated with gravel or muck (unconsolidated organic material, silt. etc.) substrates (Markle 
and Simon I 994). In l 995, highest densities of age O suckers were found on small-sized mixture 
of substrates. gravels, and cobbles (Simon et al. 1996). 

Age O juvenile sucker survival has been monitored by OSU since 199 l (Simon et al. l 995). Both 
cast nets (shoreline occupation) and trawls (offshore, deepwater) have been used in the 
monitoring effort. Cast nets have been more consistent and successful in capturing juvenile 
suckers. Cast net data indicate year class survival during 1991 , 1993, and 1995 for both Lost 
River and shortnose suckers, while no juveniles were collected in 1992 and very few were 
collected in 1994. Trawl data correlate poorly with cast net data, with trawl data only 
corresponding to cast net data during 1991 . Trawl and cast net data, when combined, indicate 
year class survival through fall during 199 l , 1993, 1994, and 1995 (Lost River suckers) and 
1991 , 1993. and 1995 (shortnose suckers). These data, however, do not reflect sucker 
recruitment to a reproductive age. 

Adult Habitat and Ecology 

Reclamation 's Assessment is the first document to describe the following radiotelemetry and 
trammel netting data. All information, except for personal communication. was described in the 
Assessment. 

Reclamation has implanted radiotags into shortnose and Lost River suckers, captured mainly in 
pre-spawning aggregations from Sucker Springs and mouth of Williamson River, between 1993 
and 1996. Radiotracking methodology varied by season, with more intensive effons occurring 
between June and October. Fish locations were initially determined by plane with boats used to 
establish more exact locations. Geographic coordinates. water quality, depth, and substrate were 
determined for each instantaneous fish location. Preliminary data analysis has occurred to 
establish spatial and temporal distribution and associated water quality parameters in Upper 
Klamath and Agency lakes and their tributaries (Reclamation 1996a). Further analysis of water 
quality data and fish location relationships throughout Upper Klamath Lake is ongoing and will 
be reported in the Upper Klamath Lake water elevations consultation. The radiotracking data 
have not been analyzed in reference to sucker movements based on water surface elevation 
changes. A trammel net survey was conducted throughout Upper Klamath Lake in fall, 1994. 
Water elevations during this trammel net survey were at a historic low ( 4. 136.8 ft). 
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Trammel net data revealed suckers occupying the northern 2/3 of Upper Klamath Lake; only one 
adult sucker was collected in the southern end of the lake. Ball Bay had the highest capture rates. 
Sucker catch rates were similar between near-shore and open water sites, and suckers were 
captured in a wide range of total water column depths, from 1 m to 12 m. Suckers were captured 
at and above the lake bottom, indicating a water column orientation that is variable; these data 
may be reflective of sucker avoidance of poor water quality conditions near the bottom. 
Unfortunately. lake-wide trammel net surveys have not been conducted during different periods 
of the year, specifically during spring run-off, when juvenile and adult sucker movement and 
migration is believed to be at its greatest activity level (G. Scoppettone, NBS, pers. comm.). 
Further investigations may reveal a greater movement of suckers in the lower 1/3 of Upper 
Klamath Lake. 

Similar to trammel net data, telemetry data also indicated adult sucker occupation of the northern 
2/3 of Upper Klamath Lake (north of Howard Bay). No fish were radiotracked from Agency 
Lake, freshwater inflow areas, Pelican Bay, or the Williamson River (except for spawning 
migrations up the Williamson River). During l 996, Reclamation captured and implanted 
radiotags in seven shortnose suckers and one Lost River sucker from Agency Lake and Wood 
River (M. Green, Reclamation, pers. comm.). Data collected from these fish should expand 
knowledge of suckers occupying Agency Lake and its tributaries. 

Post-spawning suckers displayed movements to Shoal water Bay (45%) and near the Williamson 
River ·mouth (27%). In June, Shoalwater Bay continued to exhibit the greatest use by 
radiotagged suckers (34%). By July, suckers later moved from Shoalwater Bay and other areas 
to locations associated with the mouth of Pelican Bay and Fish Banks. This is believed to be a 
result of Aphanizomenon blooms and associated poor water quality during summer and early fall 
months. The low-visibility interface areas of Pelican Bay and Fish Banks contained the most 
radiotagged suckers during August as well. Shoalwater Bay was not used between July and 
October, whereas Ball Bay was occasionally used between July and August. By September, 
radiotagged suckers began to occupy a wider area, and by October, radiotagged suckers were 
distributed throughout the northern 2/3 of Upper Klamath Lake. Wood et al. (1996) believe that 
frequent degraded water quality conditions in Agency Lake and the southern portion of Upper 
Klamath Lake might be related to limited fish occurrences in these locations. 

Reclamation ( 1996a) provided a brief summary of water quality parameters associated with 
radiotagged suckers. Results indicated adult radiotagged suckers generally occupied habitats 
with dissolved oxygen > 4.0 mg/I and pH < 10.0. Thirteen of 39 radiotagged suckers died two to 
six months after implantation. Reclamation ( 1996a) believes this mortality is due to infection 
developed during or after exposure to poor water quality or from poor water quality conditions. 
Water quality data in relation to sucker distribution will be furthe r analyzed during the Upper 

Klamath Lake water elevations consultation. 

Unlike trammel net data, telemetry data indicated adult suc~ers occupying mor~ open water 
habitats. Total water column depths ranged from 1-9 m, with most fish occupying areas with 

26 



depths of 2-3 m. Reclamation ( 1996a) indicated that areas with depths < l m and > 5 m are 
generally avoided by suckers. This may be due, in part to bird predation in shallow depths and 
generally poorer water quality in deeper areas. 

Telemetry validated occurrence of Williamson River spawning areas where previously identified 
in Bienz and Ziller (1987) and Buettner and Scoppettone (1990). No radiotagged fish were 
tracked above Sprague River Dam. Telemetry also revealed that individual suckers often repeat 
spawning on an annual basis. Fidelity to initial tagging location was exhibited by all fish. 

Fish Passage 

PacifiCorp currently operates fish ladders on the following facilities: Link River Dam, Keno 
Dam, and J.C. Boyle Dam. Suckers have been observed utilizing both the Link River and Keno 
ladders. The Link River ladder is a pool and weir type structure, approximately l 05 feet long, 
gaining 13 feet in elevation, with 11 pools. Flow through the ladder is approximately 15 cfs. 
The weir exits into Upper Klamath Lake at elevation 4,138.5 ft. When lake elevations are below 
4,138.5 ft, passage is unavailable. 

Between 1988 and I 991, fish passage through the ladders at Link River, Keno, and J.C. Boyle 
dams were monitored (F. Shrier, PacifiCorp, pers. comm.). During the study period, only four 
adult shortnose suckers and two adult Lost River suckers were collected at Link River ladder. 
All six were collected in April and May, 1989. Seven adult Lost River suckers and five adult 
shortnose suckers were collected at the Keno Dam ladder during the study period. Olson 
(PacifiCorp, pers. comm.) noted one adult shortnose sucker and several other large, unidentified 
suckers in the Link River Dam ladder on June 4, 1996. 

Effects of Action 

Reclamation's Assessment identified entrainment, spill termination at Link River Dam, peaking 
power operations at J.C. Boyle, fish passage, instream flow, reservoir fluctuations, Klamath 
River water quality, exotic fish, and habitat modification as PacifiCorp's endangered sucker 
effects. Reclamation's Assessment identified entrainment as The New Earth Company's 
endangered sucker effect. The following includes a summary of direct, including interrelated and 
interdependent effects, and indirect effects of the proposed action. Reclamation's effects 
analysis for this consultation is supplemented herein with additional analysis including effects of 
Reclamation and PacifiCorp's Upper Klamath Lake water operations and impacts to specific 
endangered sucker life stages. The effects addressed in the Assessment are incorporated by 
reference, with additional citations from other sources provided to complement the Assessment's 
information. 

I • 

The Service summarizes PacifiCorp and The New Earth Company's effects under the following 

seven categories: entrainment; Upper Klamath Lake water elevations, Klama~rcreive D 
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operations; sucker population segregation; other effects to the species; proposed critical habitat· 
and jeopardy avoidance measures. ' 

Entrainment 

Entrainment at PacifiCorp and The New Earth Company's faci lities has the potential to 
significantly impact all life stages of endangered suckers. Currently, only PacifiCorp's J.C. 
Boyle facility has effective fish screening devices; this location has lower abundance of 
endangered suckers than upstream, especially Upper Klamath Lake. Other PacifiCorp facilities 
have few records of endangered suckers, therefore, the Service believes minor chance of 
entrainment exists at Keno, PacifiCorp ranchlands, Copco, and Iron Gate facilities. Link River 
Darn and its associated powerhouses have not been outfitted with entrainment reduction devices. 
Neither has Reclamation's A-Canal diversion. 

In this proposed action, The New Earth Company will construct and operate entrainment 
reduction devices, comparable to the debris reduction devices used on the B- and C-Canals, 
during algae harvest season at PacifiCorp's Eastside and Westside diversions. Operations for all 
New Earth Company facilities would commence, depending upon length of annual harvest 
season, on or before June 1 each year, with full deployment until or after October 15, and, for 
Link River Eastside and Westside diversions, occur for 10 years or the life of the FERC license. 
Under the current proposal, no additional entrainment reduction activities would occur during 
non-algae harvest periods at PacifiCorp's Eastside and Westside facilities. Reclamation is 
responsible to implement entrainment reduction methodology at the A-Canal under the 1992 
LTBO. 

All life stages have been collected in both Reclamation's canal system and in association with 
PacifiCorp's Link River Darn and powerhouse facilities. These data are summarized in 
Reclamation's Assessment and incorporated by reference herein. Of note are the 40 juvenile 
suckers collected May 11, 1995, and 78 juvenile suckers collected December 11 , 1995, during 
dewatering events at the Eastside facility (barrier net in place to reduce entrainment during 
salvage). Both these dates are outside the period (June I-October 15) when The New Earth 
Company is proposing to operate its entrainment reduction devices. In contrast, the only 
dewatering salvage activity occurring during the proposed entrainment reduction period (June !­
October 15) took place in September, 1989. Four different Eastside forebay dewatering events 
occurred in September, 1989, with a total of 87 juvenile and one adult sucker collected (no 
barrier net in place during salvage). 

The East- and Westside powerhouses utilize Francis-type turbines. According to Reclamation's 
entrainment mortality analysis, based on Eicher Associates ( 1987), between 10 and 26 percent of 
entrained fish at Eastside and 20 to 26 percent of entrained fish at Westside will perish. 
Mortality is related to size, with larger fish generally suffering higher rates of turbine mortality. 
Entrainment injury rates and delayed mortality are unknown. Later mortality is likely for most 
fish entrained at ·PacifiCorp' s facility and passing downstream due to poor downstream water 
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quality and habitat conditions in Link River and Lake Ewauna. Relatively better water quality 
(Campbell 1995) and habitat condition occur in the Klamath River and its reservoirs than in the 
Link_ River ~d L~e Ewauna (T. Olson, PacifiCorp, pers. comm.). Upstream passage, while 
provided at Link River Dam, is rarely used by suckers and other fish species (Reclamation 
1996a). Immediate turbine mortality, poor downstream conditions immediately downstream of 
Link River D~, ~d almost-complete lack of passage activity by fish upstream into Upper 
Klamath Lake, indicates an almost complete loss of suckers entrained in the East- and Westside 
facilities from the Upper Klamath Lake populations. Entrainment and associated direct or later 
mortality at these facilities can cause near-term effects, such as loss of a certain percentage of a 
cohort, and have the potential to create more indirect, long-term effects from loss of individuals 
such as inbreeding and hybridization. ' 

In 1989, approximately 70 million larval suckers were estimated to migrate past river mile 6 on 
the Williamson River and 5 million larval suckers were estimated to survive and enter Upper 
Klamath Lake (Klamath Tribes 1993). Markle and Simon (1993) estimated approximately 
800,000 larvae and early juvenile suckers entrained into the A-Canal, equating to approximately 
16% of the 5 million larvae entering Upper Klamath Lake. Link River Dam diverts a greater 
volume of water than A-Canal (approximately 1,000 cfs in Eastside and 200 cfs in Westside 
diversions vs. 750 cfs for A-Canal), and thus may entrain more larvae. Reclamation's 
Assessment estimates larval entrainment for Link River Dam at these average flows to equal 
approximately 1,300,000 larvae annually. Total entrainment at these two features is estimated at 
approximately 2,100,000 larvae, or approximately 40% of larvae that were estimated to migrate 
into Upper Klamath Lake from the Williamson River during 1989. Under the proposed action, 
no operational or physical measures would be taken to reduce larval and early juvenile sucker 
entrainment at the Link River Dam diversions. 

Larval suckers can appear as early in the year as March (M. Buettner, Reclamation, pers. 
comm.), indicating larval entrainment occurs at Reclamation's A-Canal and PacifiCorp' s . 
Eastside and Westside facilities during non-algae harvest periods (March through May). Both 
PacifiCorp and The New Earth Company's operations will entrain larval and early juvenile 
suckers during algae harvest season. Larval and early juvenile suckers will be entrained during 
algae harvest operations (approximately June 1 - October 15, depending on the quality and 
quantity of available algae) by The New Earth Company' s pumps located on the B-Canal, pumps 
at the Eastside and Westside hydrofacilities, and at the C-Canal. Total entrainment of all larvae 
and early juveniles entering the C-Canal during this time period is anticipated. However, based 
on harvest facility configuration, larvae and early juveniles may successfully avoid pumps at the 
8-Canal, and Eastside and Westside facilities. Those avoiding The New Earth Company's 
pwnping plant entrainment at Eastside and Westside facilities will be entrained in PacifiCorp's 
hydroelectric facilities. Individuals avoiding entrainment at 8-Canal most likely perish in 
agricultural diversions, however, a few may be transported to the Lost_River, be salvaged at the 
end of irrigation season in the 8-Canal, or eventually be transported to Tule Lake or the Klamath 
River (M. Buettrler, Reclamation, pers. comm.). Prior to full installation of The New Earth 
Company's algae harvest screens at 8- and C-Canals, all A-Canal larval and early juvenile 
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mortality oc~u~~d d~wnstr_eam in Reclamation' s canal system. The New Earth Company' s 
proposed act1v1t1es simply isolate a portion of the mortality at one quantifiable location. [n the 
sense that larval and early juvenile entrainment into the A-Canal likely leads to eventual 
mortality, ·regardless of the cause of mortality, Reclamation is still ultimately responsible for 
addressing larval and early juvenile sucker take in the A-Canal not resulting from The New Earth 
Company' s operations (including those individuals entrained in the A-Canal prior to annual 
algae harvest, and those that avoid entrainment in The New Earth Company' s B-Canal facility 
during harvest activities). 

Juvenile and adult suckers may be entrained into the Link River Dam diversion throughout the 
year, whereas, entrainment of these life stages into the A-Canal occurs only during A-Canal 
operations (approximately April I-October 15). The employment of Debris Reduction Devices 
across the C-Canal drop, pumps at the B-Canal, and Entrainment Reduction Devices at the 
Eastside and Westside hydrofacilities by The New Earth Company, from June I-October 15, may 
incidentally reduce the entry of these life stages into the C-Canal and the Link River 
powerhouses during that operating period. Similar to larval and early juvenile fonns addressed 
above, B-Canal harvest facility configuration may allow some older suckers to avoid 
entrainment. However, impingement of age 1 and older sucker life stages on screens may still 
occur at all facilities. During a large portion of the period representing highest sucker movement 
(generally spring run-off event and post-spawning)(G. Scoppettone, NBS, pers. comm.), no 
entrainment reductio!l activities will occur at Link River diversions or the 8- and C-Canals. As 
noted elsewhere in these opinions, The New Earth Company's debris reduction devices at B- and 
C-Canals may not function to eliminate fish entrainment, further, their location downstream of 
the initial diversion point from Upper Klamath Lake is not effective to promote maximum 
entrainment reduction goals to retain these sucker life stages in Upper Klamath Lake. The 
location for entrainment reduction must occur at the source of entrainment, the A-Canal 
headworks, to maximize entrainment reduction activity benefits. Reclamation is still ultimately 
responsible for addressing juvenile and adult sucker take in the A-Canal. 

The New Earth Company's proposed debris and entrainment reduction devices may or may not 
be of an effective mesh size or configuration to be effective fish entrainment reduction devices. 
Preliminary investigations by The New Earth Company in 1995 did not collect any fish greater 
than 75 mm downstream of the debris reduction devices installed at the C-Canal. However, no 
observations were made of the timing or magnitude of impingement by juvenile and adult 
suckers on the 3/8" mesh debris reduction devices. Reclamation is currently working with the 
Klamath Irrigation District to develop plans for reducing entrainment at the A-Canal headworks. 
The plans will utilize sucker life history and swimming speed data and site specific physical 
information from Upper Klamath Lake and the A-Canal to define effective entrainment reduction 
and impingement avoidance methods for the A-Canal. These data and plans were requested by 
The New Earth Company prior to development of proposed entrainment reduction plans, 
h9wever the analysis and final report was not complete and no preliminary findings were 
provided. The Service therefore anticipates, as per the New Earth_ Company's proposed action, 
that The New Earth Company shall use the Klamath [rrigation District's A-Canal entrainment 
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reduction planning docwnent, when it becomes available, to modify its existing proposed action 
to effectively exclude fish greater than 75 mm. 

Proposed entrainment research activities will involve intentional take of individual suckers. 
Because the PacifiCorp entrainment study and The New Earth Company entrainment monitoring 
efforts occur in areas where entrainment has already or will likely ultimately occur (ie, B- and C­
Canals, and the Eastside and Westside hydrofacilities), intentional take of suckers related to 
proposed research activities is not expected to increase the effect to shortnose and Lost River 
suckers above those impacts identified above. 

The entrainment effect of greatest concern to the Service is loss of age l and older suckers. 
These fish have survived the age O mortality "bottleneck" and are critical to future reproduction· 
and population stability of Upper Klamath Lake suckers. This entrainment impact is of 
immediate concern due to recent data indicating a substantial loss of older sucker age classes 
(Reclamation 1996a) and almost-complete loss of 1992 and 1994 cohorts (Simon et al. 1996). 
Larval and early juvenile entrainment, while greater in magnitude than that for age l and older 
suckers and therefore of significant concern to the Service, is more readily offset through 
mitigative actions, as proposed by PacifiCorp and The New Earth Company. ln the interim 
between reestablishment of historic larval habitat features in areas such as the Lower Williamson 
River and associated reduction of annual lethal water quality events, the Service believes 
preservation of age 1 and older suckers is critical to the continued survival and future recovery of 
these two species. 

Upper Klamath Lake Water Elevations 

Operation of Link River Dam has the ability to effect Upper Klamath Lake water elevations, 
thereby having the ability to both negatively and positively effect endangered suckers and their 
habitats. Direct, indirect, positive, and negative effects from Link River Dam operations may 
include, but is not limited to, the following: availability and quality of in-lake habitat ( emergent, 
littoral, riverine or other freshwater inflow, spawning, etc), water quality and quantity, winter 
kill, predation, sucker distribution; and sucker passage. As noted in prior chapters, Reclamation 
will reinitiate and complete consultation on Upper Klamath Lake water elevations by spring 
l 997. These and other Upper Klam~th Lake water management effects will be fully analyzed 
and jeopardy avoidance measures determined within the Upper Klamath Lake water elevations 

consultation. 

Interrelated with PacifiCorp's Upper Klamath Lake operations are Pacifi.Corp's contractual 
agreements with certain landowners around Upper Klamath Lake. These agreements delegate 
responsibility for certain dike maintenance activities and require PacifiCorp to compensate for 
flood damage events. PacifiCorp's current flood control plan is designed to minimize flooding 
events and resu)tant compensation. These effects will be fully analyzed within the Upper 

Klamath Lake water elevations consultation. 
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Klamath River and Reservoir Operations 

PacifiC?rp o_perates its' Klamath River reservoirs to generate hydropower; this action requires 
fluctuations in both reservoir water elevations and river discharges. Fluctuation in reservoir 
water elevations may affect early sucker life stages by increasing or reducing available emergent 
habitat. Reservoir fluctuation at J.C. Boyle averages l-2.5 ft per day. The Assessment did not 
indicate similar daily fluctuations at any other Klamath River reservoir. These elevation 
fluctuations may effect the amount of emergent vegetation available to larval and juvenile 
suckers. As determined by the Klamath Tribes ( 1995), emergent habitat serves to reduce non­
native fish predation on larval suckers. Aquatic habitat in J.C. Boyle Reservoir experiences large 
daily fluctuations, with associated impacts to sucker larvae (Reclamation 1996a). Impacts 
include increased predation by numerous non-native fish, loss of sucker food organisms, loss of 
cover, and stranding. 

J.C. Boyle is a power peaking facil ity. Shortnose sucker spawning has been documented below 
J.C. Boyle powerhouse, in the vicinity of Copco Reservoir (M. Buettner, pers. obs., as cited in 
Assessment). Daily power peaking activities (restricted to a 9 inch per hour ramp rate) would be 
most detrimental to suckers during spring spawning activity. Reclamation identified potential 
and observed effects including desiccation of eggs, movement of eggs by high flows, fish 
predation on eggs and larvae, and stranding of suckers. Stranding of larvae has been observed in 
this reach, with Beak Consultants ( 1987) estimating that less than 10% of the Klamath River 
from the Oregon-California state line to Copco Reservoir was subject to stranding events during 
peaking. Beak Consultants (1987) concluded that stranding was a minor impact. 

lnstream flows, as required by FERC license, are identified in the Assessment. Minimum flows, 
including accretions, in known sucker spawning areas below J.C. Boyle average approximately 
400 cfs. No research has been conducted in the Klamath River to determine the relationship 
between flow and fish habitat. Low flows in the Klamath River were experienced during the 
drought of 1992. No dead or dying fish were observed, however, as with salvage operations, bird 
predation in shallow water can be extensive, biasing these observations. 

[ntroduced non-native fish occupy the Klamath River and its reservoirs. Reclamation (1996a) 
reported high percentages of predaceous non-native fishes, including yellow perch, largemouth 
bass, and pumpkin.seed, occupying mainstem reservoirs; of specific concern is the similar timing 
of sucker larvae emigration and yellow perch spawning migrations upstream from Copco 
Reservoir into the Klamath River. Reclamation ( 1992) suspected high predation on larval 
suckers by yellow perch. Non-native fish introductions are a major cause of native fish 
endangerment throughout the western United States (Williams et al. 1989). 

PacifiCorp's operational impacts to Klamath River and reservoirs' water quality is poorly 
understood. The Klamath River Basin Fisheries Task Force (199 1) indicated that impoundment 
of nutrient-rich waters in Klamath River reservoi rs is known to contribute to algal blooms and 
associated poor water quality conditions in the reservoirs. Little data, other than temperature and 
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flow, has been recorded near hydrofacilities. Water surface temperature in Klamath River 
reservoirs is similar to Upper Klamath Lake; these temperatures are not considered problematic 
to endangered suckers. Water quality conditions of concern to sucker survival in the Klamath 
River include dissolved oxygen, pH, ammonia, and high levels of ortho-phosphorus, an algal 
growth stimulant (Campbell 1995). Overall Klamath River water quality conditions appear to be 
most affected by Upper Klamath Lake conditions (Bartholow 1995). Reservoir water quality 
conditions were not discussed in detail within the Assessment. Depth of water withdrawal inlets 
in reservoirs might have influence on downstream water quality in both river and reservoirs. 

Proposed reservoir research activities may involve intentional take of individual suckers. The 
Service estimates the amount of intentional take related to the proposed lower Klamath River 
reservoirs study to be 5,000 larval, 1,000 juvenile, and 500 adult shortnose and Lost River 
suckers combined. Juvenile and adult sucker take will occur in the form of handling. All larval 
forms are considered taken from direct sampling mortality, due to their fragile nature. The 
Service believes that intentional take of these various life stages, though either direct mortality or 
handling stress, is necessary to the long-term management of these species in the lower Klamath 
River reservoirs. Additionally, because intentional take of adults and juveniles is anticipated to 
occur in a non-lethal fashion, the Service anticipates the overall effect of this research action to 
the continued survival and eventual recovery of these species will be negligible. 

Sucker Population Segregation 

Fish population segregation has been identified as a causative factor in endangerment of western 
fish faunas (Williams et al. 1989). PacifiCorp's construction and operation of facilities on the 
Link and Klamath rivers has created sucker population segregation for Lost River and shortnose 
suckers (Reclamation 1996a). Limited definitive data are available to quantify the impact of 
sucker population segregation from construction and operation of the Link and Klamath River 
facilities, however, Reclamation (1996a) identified reduced passage opportwuties and potential 
for long-term population impacts from genetic isolation as impacts. Under the Act, and as 
addressed in the Recovery Plan (Service 1993), the Service strives to maintain a well distributed 
population; sucker population segregation effects Lost River and shortnose sucker distribution. 

As noted in Reclamation (1996a), PacifiCorp's sucker population segregation may be one cause 
of genetic isolation within the Lost River and shortnose sucker populations. Location of 
PacifiCorp' s features and lack of effective passage may isolate portions of the population, 
increasing the probability of hybridization, introgression, and inbreeding (Klamath Tribes 1996). 
Finally, operations may effect genetic makeup of Upper Klamath Lake populations of shortnose 
and Lost River suckers via water level manipulations during spawning, and entrainment of 
various life stages into downstream locations. 

New information provided in Reclamation (1996a) and in the Baseline, Species Account section 
of these opinions, indicates endangered sucker passage at PacifiCorp's facilities may be limited. 

While sucker population nwnbers are believed to be low at Keno and J.C. BJRlW~~~V!EfO 
33 

OCT 1 1 1996 

WA rER AESOURCES11i>.E.P\f 
SALEM. ORE6-0.N 



perhaps explaining low numbers of suckers observed utilizing these two passage features, the 
Link River ladder is adjacent to the main endangered sucker populations in the Klamath River 
drainage. Passage is unavailable at the Link River ladder during periods when Upper Klamath 
Lake elevations are below 4,138.5 ft. Water levels were below this elevation in 1992 (August_ 
October) and 1994 (August - December) (Reclamation 1996a). Review of Reclamation ( 1992) 
end of month water e levation data for Upper Klamath Lake indicates !alee elevations were below 
4,138.5 ft for at least one period of the year in 1926, 1928-1931 , 1934, 1939-1940, 1942, 1944-
194 7, 1949, 1979, 1981 , and 1991 . Combined, these data indicate lack of passage for a period 
each year during 18 years between construction of the ladder in 1926 and present. Using end of 
month elevation calculations probably underestimates the number of times Upper Klamath Lake 
elevations were below 4,138.5 ft each year. Nine years additionally exhibited end of month 
elevations between 4,138.5 and 4,139.0 (1927. 1936, 1941, 1959-1961, 1968, 1988, and 1990), 
indicating less than ½ ft of water for fish passage from the ladder during that period. Using 
4,139.0 ft as an elevation that also precludes ladder use, Link river Dam fish passage has been 
restricted or precluded fo r a period of time in 27 of 70 years. 

Based on past research, successful Link River ladder use appears minimal ( only 6 suckers were 
observed using the Link River ladder during 1988-1991 study). However, PacifiCorp biologists 
observed an adult shortnose sucker and several other large~ unidentified suckers in the Link River 
Dam ladder on June 4, 1996. No information is currently available to identify cause of lack of 
Link River ladder use by endangered suckers. Lack of use could be caused by inadequate design, 
steep gradient, sucker avoidance, low sucker numbers in the Link River, lack of upstream 
migratory behavior (Reclamation 1996a), or natural Link River migration barriers below the 
Link River ladder. Cui-ui passage experts indicate suitable slope for cui-ui passage is at least l 
on 20, with a pool and orifice or slotted weir design (M. Buettner, Reclamation, pers. comm.); 
Link River ladder has an approximately l on 8 slope with a pool and weir design, suggesting 
potential design problems for sucker passage. 

Future collection and potential sacrifice of shortnose and Lost River suckers is proposed for 
genetic studies. These studies will be, in part, funded by PacifiCorp. A total of 200 shortnose 
suckers (9 different locations) and 135 Lost River suckers (8 different locations) are needed for 
these studies to augment existing specimens. All these individuals will be sacrificed. An 
additional total of 100 shortnose suckers (7 locations) and 135 Lost River suckers (7 locations) 
will have tissue samples removed using non-lethal techniques. The Service anticipates, due to 
the small number of specimens collected at a Earge number sample locations across the range of 
these species, that the overall effect of this research action to the continued survival and eventual 

recovery of these species will be discountable. · 

Other Effects to Species 

PacifiCorp and The New Earth Company will construct proposed features and conduct routine 
and unplanned maintenance on their facilities. These activities often necessitate dewatering o: 
occupied canals or diversion features. Currently, PacifiCorp salvages endangered suckers dunng 
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dewatering and spill cessation events. Reclamation is responsible for end-of-irrigation salvage 
efforts at the B- and C-Canals. PacifiCorp's salvage efforts have regularly captured suckers at 
the Link River facilities, however, only two small suckers have been observed in the diversion 
canal at the J.C. Boyle facility. Dewatering activities affect suckers through increased incidence 
of bird predation, stranding, and entrainment (however, as of 1995, a block net is placed over the 
intake structure to reduce entrainment of larger fish prior to forebay closure and dewatering). 
Impacts associated with salvage operations include injury or death from collection gear, 
especially electro-fishing equipment, and other handling impacts. 

Ramp rates to avoid fish stranding during flow reduction and dewatering events are provided at 
all PacifiCorp facilities. Reclamation's Assessment reported that the incidence of Link River 
stranding became greater as length of spill increased. However, these data do not justify 
increased incidence of shorter-duration spills. 

Hydrofacility operations may experience spills of hazardous chemicals or liquids. No 
information was provided in the Assessment that addressed spill avoidance or spill response 
methods. 

Reclamation's Assessment addressed potential benefits of The New Earth Company's algae 
harvest operations on water quality below harvest facilities. Removal of algae during harvest 
season from the majority or all flows leaving Upper Klamath Lake should result in beneficial 
effects to aquatic habitat and its inhabitants in the Link River, Lake Ewauna, the Klamath River 

and its reservoirs, the Lost River, and Tule Lake. 

Proposed Critical Habitat 

On December 1, 1994, the Service published a proposed rule for Lost River and shortnose 
suckers critical habitat (59 FR 61744). The proposed action has effects within or adjacent to 
three of the proposed critical habitat units: Unit #3 (Klamath River); Unit #4 (Upper Klamath 
Lake and Watershed); and Unit #5 (Williamson and Sprague Rivers). Primary constituent 
elements associated directly and indirectly with the proposed action for these units are as 

follows: 

Klamath River: Unit #3's primary constituent elements might be affected by PacifiCorp's 
operations through alterations in flow timing, magnitude, and duration; establishment of non­
native fish species; and water quality degradation (temperatures, pH, dissolved oxygen). 
Additionally, peaking releases from downstream reservoirs might impact sucker spawning and 
subsequent larval/juvenile life stage activities. These impacts were specifically addressed 

elsewhere in this consultation. 

Upper Klamath Lake and Watershed: PacifiCorp and Reclamation's management of Upper 
Klamath Lake's water surface elevations has numerous potential direct and indirect affects to 
Unit #4's primary constituent elements. Of greatest concern are potential impacts to spawning 
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areas near in-lake spring sources, water quality degradation (pH, dissolved oxygen), fish kills, 
loss of water quality refugial areas, impacts to young-of-the-year rearing areas, fragmentation of 
habitats, and impacts (predation, competition) from non-native fish species. These impacts will 
be addressed in detail within the Upper Klamath Lake water elevations consultation. 

Williamson and Sprague Rivers: The proposed action's relationship to Unit #S's primary 
constituent elements would be water level management and its associated impacts on the lower 
Williamson River restoration efforts, and the mainly beneficial activities surrounding 
PacifiCorp's and The New Earth Company's proposed habitat restoration effort. Beneficial 
effects should include increased habitat availability, increased food availability, and improved 
water quality. 

Jeopardy Avoidance Measures 

Implementation of these jeopardy avoidance measures should have an overall positive effect, 
especially the long-term habitat restoration, to endangered suckers. However, implementation of 
jeopardy avoidance measures may lead to additional effects to suckers from handling stress or 
direct mortality during research or restoration activities, habitat impacts during restoration 
activities, effects to suckers and/or habitat during agricultural activities, or impingement of 
suckers during Entrainment Reduction Device operation. 

Impacts anticipated from restoration activities include short-term increases in sedimentation and 
turbidity from earth-moving activities, nutrient loading from draining fields, stranding of various 
life stages during water manipulation, colonization of restoration features by non-native fishes, 
increased predation in the restoration area, and direct mortality during restoration activities. 
PacifiCorp, The New Earth Company, and TNC, or some combination of these parties, may hold 
an interest in the agricultural inholdings within Tulana Farms. Agricultural activities could 
impact the suckers from nutrient loading during draining of agricultural fields, application·of 
chemicals (fertilizers and pesticides), and entrainment of suckers into the irrigation system. 

Cumulative Effects 

Cumulative effects include the effects of future State, local or private actions that are reasonably 
certain to occur in the action area considered in this biological opinion. Future Federal actions 
that are unrelated to the proposed action are not considered in this section because they require 

separate consultation pursuant to section 7 of ESA. 

The 1992 L TBO reviewed cumulative effects throughout the Klamath Project area, including 
those identified in the current action area. Those action area cumulative effects are still 
reasonably certain to occur in the future, and are incorporated herein by reference. 
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~s new data are ge~erated and analyzed, further concern is placed upon cumulative effects as key 
impacts to the contmued survival and recovery of endangered suckers. Of specific concern are 
high levels of nutrient loading to Agency and Upper Klamath lakes. New information is 
currently available (for instance, Gearhart et al. 1995; Wood et al. 1996) that document sources 
and amount of nutrients from various geographic locations and land use practices. These data 
validate concerns listed in the 1992 L TBO regarding nutrient loading, hydro logic cycle, and loss 
of habitat in the action area. Nutrient loading, is comprised of external loading (land use impacts 
and naturally-high nutrient loads in water) and internal loading (nutrients released due to high pH 
and wind-induced suspension of bed materials). Cumulative effects which increase external 
loading, and past external loads that exist as bed materials or in suspension in Upper Klamath 
and Agency lakes, add to the annual magnitude, duration, and initial timing of blue-green algae 
blooms and associated poor water quality events in Upper Klamath and Agency lakes. These 
poor water quality events have been closely tied to chronic and lethal effects including loss of 
individual suckers and/or complete mortality of young-of-the-year cohorts (Reclamation 1996a; 
D. Markle, OSU, pers. comm.). 

CONCLUSION 

Lost River and shoft!1ose sucker are highly fecund, long-lived species. The current sucker 
populations are distributed throughout the Upper Klamath and Lost River basins, but are 
generally isolated by upstream and downstream impediments to migration. While some 
populations (ie, Clear Lake and Gerber Reservoir) appear to have multiple age classes indicating 
regular, successful recruitment, these populations are isolated, occupying habitats altered from 
historic conditions, and are vulnerable to stochastic events. Additionally, Gerber Reservoir and 
Clear Lake populations of shortnose suckers are of questionable taxonomic status, and are 
currently considered shortnose due to conservative taxonomic classifications of the past. While 
it is comforting to know these populations exist, indicating the overall extinction probability for 
these species is reduced, the stability of these species across their range is still highly endangered 
by, at a minimwn, existing degraded habitat conditions, restricted spawning distribution, chance 
events, inbreeding depression from low population numbers, and additional environmental 
disturbance. Any one of these broad impact categories could irreversibly lower these species' 
population sizes to a point where it can no longer recover. The Service therefore desires, in the 
short-term, to protect the wide diversity of shortnose and Lost River suckers' characteristics and 
behaviors as well as maintain a well distributed population across species range, while, in the 
long-term, restoring as much connectivity and historic form, function, and composition to 
important sucker habitat features as possible. 

Within Upper Klamath Lake, the Service is concerned that adult sucker age class distribution is 
greatly diminished since listing in 1988. Early loss of multiple adult suckers cohorts can have 
significant impacts to the long-term viability and persistence of these species. Additionally, 
based on new data, bonlenecks to sucker recruitment occur at the larval life stage. Annual poor 
water quality events and reduced habitat complexity probably have a great influence on both 
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adult age class stability and larval survival. Long-term habitat restoration and short-term water 
level management are two key actions that must be implemented to ensure the survival of Upper 
Klamath Lake populations. Additionally, until adult populations are reestablished and stabilized, 
and larval survival is increased through amelioration of water quality and habitat issues, all 
suckers that have successfully survived their first year in the wild must be protected from other 
impacts to allow them to recruit and spawn multiple times. 

PacifiCorp and The New Earth Company operations have specific impacts on specific life stages 
of endangered suckers. The Service has worked with PacifiCorp, The New Earth Company, and 
Reclamation to progressively identify specific jeopardy avoidance measures to attempt to offset 
operational impacts. These jeopardy avoidance measures address the need for increased larval 
survival via long-term habitat restoration, and preservation of age I and older suckers via 
entrainment reduction devices. Additionally, research will be conducted to determine if 
operational impacts are greater than currently identified. [t is believed by participants in this 
consultation that restoration of important lower Williamson River wetland habitat will benefit all 
sucker life stages, and may provide, in the long-term, benefits that equal or exceed current 
impacts. 

After reviewing the current status of the Lost River and shortnose suckers, the environmental 
baseline for the action area, the effects of PacifiCorp and The New Earth Company' s proposed 
actions and jeopardy-avoidance activities, anc:11 the cumulative effects, it is the Service's 
biological opinion that the proposed action is not likely to jeopardize the continued existence of 
the Lost River and shortnose suckers, and is not likely to adversely modify or destroy proposed 

critical habitat. 
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INCIDENT ALT AKE STATEMENT 

Sections 4( d) and 9 of ESA, as amended, prohibit taking (harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture or collect, or attempt to engage in any such conduct) of listed species of 
fish or wildlife without a special exemption. Harm is further defined to include significant 
~abi~t. modifica~ion or degradation that res~ts in de~th or injury to listed species by significantly 
1mpamng behavioral patterns such as breedmg, feeding, or sheltering. Harass is defined as 
actions that create the likelihood of injury to listed species to such an extent as to significantly 
disrupt normal behavior patterns which include, but are not limited to, breeding, feeding or 
sheltering. Incidental take is any take of listed animal species that results from, but is not the 
purpose of, carrying out an otherwise lawful activity conducted by the Federal agency or the 
applicant. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and 
not intended as part of the agency action is not considered a prohibited taking provided that such 
taking is in compliance with the terms and conditions of this incidental take statement. 

The measures described below are non-discretionary, and must be implemented by Reclamation 
so that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate, in order for the exemption in section 7(o)(2) to apply. Reclamation has a continuing 
duty to regulate the activity covered by this incidental take statement. If Reclamation (1) fails to 
require the applicants to adhere to the terms and conditions of the incidental take statement 
through enforceable terms that are added to The New Earth Company's permit or PacifiCorp's 
contract, and/or (2) fails to retain oversight to ensure compliance with these terms and 
conditions, the protective coverage of section 7(o)(2) may lapse. Additionally, this incidental 
take statement applies to the applicants' actions and does not negate or reduce Reclamation's 
existing responsibilities to implement existing terms and conditions provided in Reclamation's 
previous consultations (identified in the Consultation History section). 

Amount or Extent of Take: 

Under the proposed action, a Lower Williamson River habitat restoration project will be 
accomplished that is believed to be beneficial to all life stages of the endangered suckers. At 
some point in the future, as defined by monitoring of habitat and larval sucker production goals 
developed by the L WRRT, and approved by the Service, this restoration project is believed to be 
able to greatly offset PacifiCorp's and The New Earth Company's impacts. In the short-term, 
until these production goals are met, actions beneficial to endangered suckers must be 
accomplished. Such actions include protective water levels in Upper Klamath Lake (such as 
those identified in Reclamation 1996b), and initiation of studies and reviews as proposed in this 
consultation. Additionally, as required by the Act, incidental take levels from this proposed 
action must be identified and Reasonable and Prudent Measures provided to minimize the 
incidental taJce. 

Endangered sucker incidental taJce due to entrainment from PacifiCorp's Link River hydrofacility 
and New Earth Company's harvest operations, based on movement and migration data, larval 
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an~ early juvenile dr'.ft ~d entrainment studies, and sucker salvage records, can be reasonably 
esttmated, however, incidental take due to PacifiCorp's Upper Klamath Lake water elevation 
management, habitat segregation, and Klamath River and reservoirs operations, is more difficult 
to quantify. Because of the inherent biological characteristics of these aquatic species, the _ 
likelihood _of discovering an individual death or other taJcing attributable to habitat segregation 
and operations of Upper Klamath Lake, Klamath River, and Klamath River reservoirs is small. 
For example, small size of younger sucker life stages, abundance of piscivorous birds, rapid rates 
of decomposition, presence of algae and aquatic vegetation, and remote locations make finding 
an incidentally taken sucker extremely unlikely. Furthermore, some effects of water project 
operations are largely unquantifiable in the short-term, and may only be measurable in the long­
term as effects on species' habitat, genetic integrity, and age structure. Therefore. even though 
the Service expects incidental take to occur for Upper Klamath LaJce water elevation 
management, habitat fragmentation, and Klamath River and reservoirs operations, the best 
scientific and commercial data available are not sufficient to allow the Service to estimate a 
specific amount of incidental taJce to the species themselves. In instances such as this, incidental 
taJce may be quantified in terms other than numbers of individuals. 

Entrainment 

Reclamation ( 1996a) estimated entrainment of larval and early juvenile suckers into the Eastside 
diversion to be 1,012.200 individuals and Westside diversion to be 202,400 individuals. Larval 
and early juvenile sucker incidental taJce from entrainment may occur at Link River hydrofacility 
from March through mid-July. Entrainment is defined as those fish that are passed through the 
respective powerhouses. The Service therefore anticipates an annual total of 1,214,600 larval 
and early juvenile suckers may be entrained by the Eastside and Westside hydrofacilities. 

Entrainment of larvae and early juveniles attributable to The New Earth Company's proposed 
operations on the B- and C- Canals is based on harvest period and percentage of A-Canal flow 
harvested. Larval entrainment in the A-Canal may occur as early as annual operations 
commencement (approximately April l )(Reclamation 1992). The New Earth Company 's algae 
harvest operations commence approximately June 1. The New Earth Company's entrainment of 
larvae and early juveniles is therefore anticipated to occur between June l and mid-July. Under 
the proposed action, some larvae and early juveniles may escape entrainment at the B-Canal. 
Therefore, based on harvest period, timing of entrainment described in Markle and Simon 
( I 993), and percent of canal volume harvested, a large percentage of the overall annual larval and 
early juvenile entrainment into the A-Canal will be attributable to The New Earth Company's 
operations. Markle and Simon ( 1993) estimated, from May 13 to July 15, a total of 759,150 
larvae and early juveniles were entrained, with an initial peak from late May through mid-June 
(majority of larvae were Lost River suckers) and a second peaJc in early July (shortnose suckers). 
Researchers did not collect larvae between mid-April and early May, however, larvae are present 
in Upper Klamath Lake during this period. Additional sampling will be necessary to refine early 
season entrainment rates. Reclamation 's Assessment attributed all larval take to The New Earth 
Company _and estimated between 400,000 and 800,000 larvae and early juveniles annually 
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entrained into the A-Canal. Using the Markle and Simon (1993) estimate of759,150 larvae and 
early juveniles, the Service believes approximately 600,000 of the entrained larvae and early 
juveniles are attributable to The New Earth Company's operations, with the remainder 
attributable to Reclamations' A-Canal operations. 

Entrainment of adult and juvenile (post-July 15 and older) suckers into the Eastside and Westside 
hydrofacilities may occur year round. Reclamation (1996a) believes high mortality to entrained 
suckers occurs based on turbine impacts, poor downstream water quality, lack of habitat, and 
upstream passage impediments. Entrainment is expected to be greater during spring run-off 
events, when older juvenile and adult suckers appear to be more active. Limited salvage data in 
Reclamation's Assessment cannot be related to actual entrainment, therefore the Service must 
estimate take of juvenile and adult suckers based on relative abundance during salvage 
operations, and inferences from juvenile and adult sucker movement and migration data The 
Service believes minimal adult sucker entrainment occurs, based on radiotelemetry and trammel 
nets surveys that indicate a northern distribution for adults in Upper Klamath Lake, and a total of 
one adult Lost River sucker collected in seven different forebay salvage operations. The Service 
therefore anticipates a combined annual total of 100 adult Lost River and shortnose suckers may 
be entrained by the Eastside and Westside hydrofacilities. Older juvenile suckers are more 
widespread, occurring relatively more frequently in the lower portions of Upper Klamath Lake 
(Markle and Simon 1994; Simon et al. 1995, 1996) and were captured in higher relative numbers 
during forebay dewatering activities. The Service therefore anticipates a combined annual total 
of 5,000 juvenile (post-July 15 and older) Lost River and shortnose suckers may be entrained by 
the Eastside and Westside hydrofacilities. 

Juvenile and adult entrainment into the A-Canal is currently addressed under the 1992 L TBO, 
with a requirement for Reclamation to reduce entrainment at the A-Canal within five years of 
1992. The debris reduction devices at the B- and C-Canals are not located to effectively reduce 
juvenile and adult entrainment from Upper Klamath Lake, and therefore do not serve to r~duce 
the need for entrainment reduction at the A-Canal headworks. The Service does not anticipate 
any older juvenile or adult take from The New Earth Company's operations at the B- and C­
Canal harvest facilities, therefore all age l and older juvenile and adult sucker take is still 
attributable to Reclamation's A-Canal operations. 

Upper Klamath Lake Water Elevations 

The Service assumed, for purposes of analysis of effects for these opinions, Recl~ation and 
PacifiCorp would cooperatively implement Reclamation's "low range elevations" proposal 
(Reclamation 1996b ), and, after completion of the Upper Klamath Lake water elevation 
consultation, Reclamation and PacifiCorp would cooperatively implement the new protective 
lake elevation requirements. Therefore the Service will assume that any Upper Klamath Lake 
water operation that fulfills the above Service water operations assumptions shall have resulted 
in incidental take allowed under the Act's section 7(o)(2) exception to the section 9 prohibition 
against take of a listed species. This amount of take will apply to PacifiCorp's operations until 

RECEIVED 
41 

OCT 1 1 1996 

WA fEA RESOURCES O~PT 
C:,AI EM, ORE-G(i)N 



the Upper Klamath Lake water elevation consultation is completed in spring 1997, wherein a 
new Upper Klamath Lake water elevation incidental take analysis will be provided to 
Reclamation that amends PacifiCorp's authorization on this requirement. The Service 
understands that Reclamation will be involved in future consultations and that Reclamation and 
PacifiCorp will address operational limitations at those times. 

Klamath River and Reservoir Operations 

Klamath River and reservoir data pertaining to endangered suckers is limited, however, small 
populations are known to occur, especially in Copco and J.C. Boyle reservoirs, with limited 
spawning occurring in the Klamath River above Copco Reservoir and possibly elsewhere. 
Larval suckers and their emergent habitats that occur in these facilities may be affected by daily 
reservoir elevation fluctuations and, during spawning, adult fish and their progeny may be 
affected by peaking flows. Due to low adult population numbers, the Service anticipates low 
levels of take in the Klamath River and reservoirs due to changes in reservoir elevations, 
stranding, egg desiccation, flushing of larvae during peaking flows, water quality impacts, and 
predaceous fish impacts due to non-native fish occupation in PacifiCorp's facilities. The Service 
anticipates an unquantifiable level of take from Klamath River and reservoir operations. 

Sucker Population Segregation 

Construction and operation of facilities on the Link and Klamath rivers has resulted in sucker 
population segregation for Lost River and shortnose suckers. The Service believes take occurs at 
the structures that inhibit sucker movement and migration. Additionally, the Service believes 
take occurs at the Link River, Keno, and J.C. Boyle fish ladders. Passage under current 
conditions is limited at Link River during periods when Upper Klamath Lake elevations are 
below approximately 4,139.0 ft. Based on past research, Link River ladder use appears minimal 
(only 6 suckers were observed using the Link River ladder during a three year study, and several 
suckers were observed in the fish ladder in 1996), possibly indicating passage restrictions. 
Greater take could be occurring from reduced passage opportunities at these ladders. The 
Service anticipates an unquantifiable level of take due to inhibited sucker movement and passage 

impacts. 

Incidental take in the fonn of genetic isolation may occur due to PacifiCorp's project sucker 
population segregation, passage, and operations. Passage at these ladders, described above, may 
isolate populations, increasing the probability of hybridization, introgression, and inbreeding 
(Klamath Tribes 1996). Buth and Haglund ( 1994) determined that populations of shortnose 
suckers above Link River Darn were genetically separate from lower Klamath River reservoir 
and Lost River reservoir populations. Finally, operations may effect Upper Klamath Lake 
populations via water level manipulations during spawning, and entrainment of various life 
stages into downstream locations. The Service anticipates an unquantifiable level of take due to 

genetic isolation impacts. 
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Jeopardy Avoidance Measures 

Restoration of property on the lower Williamson River, while beneficial to endangered suckers in 
the long-term, will have specific, short-term impacts. The Service anticipates, based on 
Reclamation's Assessment and communication with the LWRRT, incidental take during 
restoration and operations on the property to include short-term increases in sedimentation and 
turbidity from earth-moving activities, nutrient loading from draining fields, stranding of various 
life stages during water manipulation, colonization of restoration features by non-native fishes, 
increased predation in the restoration area, and direct mortality during restoration activities. The 
above types of incidental take from restoration and operation activities would occur under the 
direction of the Long Range or Annual Restoration Plans. These types of incidental take would 
occur from the L WRRT, PacifiCorp, The New Earth Company, TNC, NRCS, or their 
contractors' restoration activities. PacifiCorp, The New Earth Company, and TNC, or some 
combination of these parties, may hold an interest in the agricultural inholdings within the 
proposed property. Incidental take from agricultural activities could occur in the form of nutrient 
loading from draining agricultural fields, application of chemicals (fertilizers and pesticides), and 
entrainment of suckers into the irrigation system. The Service anticipates an unquantifiable level 
of take from lower Williamson River restoration activities. 

Operations and Maintenance 

Down.ramping flows below PacifiCorp's facilities has the ability to incidentally take suckers 
through stranding. Ramp rates for PacifiCorp' s hydroproject operations were described in 
Reclamation's Assessment. These rates were designed to minimize fish stranding events during 
flow-reduction activities. The Service anticipates an unquantifiable level of incidental take from 
ramping activities. Fish salvage during normal and unscheduled operations and maintenance 
activities has the ability to incidentally take suckers through handling. A salvage plan is in place 
that directs salvage operations and disposition of salvaged fish. Past salvage efforts have 
collected minor numbers of adult and juvenile: suckers, therefore the Service anticipates 1,000 
adult and juvenile shortnose and Lost River suckers combined will be taken during annual 

salvage activities. 

Effect of the Take: 

In the accompanying biological and conference opinions, the Service determined that these levels 
of anticipated take are not likely to result in jeopardy to the species or destruction or adverse 

modification to proposed critical habitat. 

Reasonable and Prudent Measures 

As noted above, the proposed action includes project operations, habitat restoration (long-term 
timescale), and short-term research and review activities. The Service believes that the proposed 
habitat restoration will ultimately offset a a major portion of PacifiCorp and w p1,a.111 lE D 
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Company's impacts. Take of individual fish, as identified above, is not believed to result in 
jeopardy to the species as a whole. However, in the short-tenn, effective minimization of 
incidental talce, as required by the Act, must be implemented within the ITS. These measures are 
consistent with the proposed action and its' associated impacts, and are based on current Service 
concerns regarding recent loss of numerous, older sucker age classes and ongoing annual poor 
water quality events, including stressful dissolved oxygen, pH, and ammonia levels, leading to 
loss of young sucker age classes in Upper Klamath Lake. 

The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize incidental take of Lost River and shortnose suckers. 

l. Monitor incidence of sucker entrainment and review effectiveness of Entrainment Reduction 
Devices at PacifiCorp and The New Earth Company facilities. 

2. Develop methods for PacifiCorp and Reclamation to cooperatively implement Upper KJarnath 
Lake water operations for the benefit of endangered suckers. 

3. Cooperatively develop methods to reduce sucker population segregation impacts from the 
Link River and Klamath River facilities. 

4. Determine status of endangered suckers in lPacifiCorp's Klamath River reservoirs. 

5. Restore Lower Williamson River property to benefit larval suckers and Upper Klamath Lalce 
water quality with an emphasis on historic habitat form (habitat configuration), function (habitat 
benefits), and composition (community structure), within unalterable constraints, using the best 
science and adequate protective measures. 

6. Implement PacifiCorp and The New Earth Company operation and maintenance activities in a 

fashion that protects endangered species. 

Terms and Conditions 

To be exempt from the prohibitions of section 9 of the Act, PacifiCorp and The New Earth 
Company must comply with the following Terms and Conditions, which implement the 
reasonable and prudent measures described above. These tenns and conditions are non­
discretionary. Numbers correspond to Reasonable and Prudent Measures listed above. 

1.1. PacifiCorp shall develop the Link River Darn entrainment study plan. using 
Service-approved methodology, by August 31. 1996. This completion date will allow, if 
possible, an October 16, 1996, initiation of studies. The study plan shall identify 
methodology that quantifies entrainment of larval (March 1-May 31 only), juvenile, and 
adult fish (October 16 to May 31). Larval sampling will be conducted at locations 
immediately above hydro faci lities in the Eastside and Westside Canals, whereas juvenile 

44 



and adult sampling will occur at locations immediately below the hydrofacilities. 
Additional study design will be developed to identify "pulses" of fish or other migratory 
behavior that wouldn' t be identified through standard random sampling schemes. 

1.2. To ensure the Service can continually review effectiveness of Entrainment 
Reduction Devices at the Link River diversions, The New Earth Company shall 
implement Service-approved entrainment and impingement monitoring for all age classes 
of suckers at both B- and C- Canals and Link River diversions. Monitoring activities 
shall be conducted during the algae harvest period (June I-October 15). These 
monitoring efforts will supplement and compliment monitoring studies already proposed 
by The New Earth Company at their facilities. The New Earth Company shall strive to 
coordinate Link River entrainment and impingement studies with PacifiCorp's Term and 
Condition 1.1 studies above. 

1.3. · PacifiCorp shall provide annual entrainment study reports by October 15 for each 
year's activities. A final report shall be submitted six months after completion of the two 
season study. The New Earth Company shall annually submit, by February 28, a report 
of larval, j uvenile, and adult entrainment and impingement occurrences for the previous 
year at B- and C-Canals and the Link River diversions. 

2. 1. PacifiCorp shall re-evaluate its flood operations plan by October 31, 1996. 
PacifiCorp shall request input from the Service and Reclamation on analysis 
methodologies. Copies of the updated flood operations plan shall be provided to the 
Service and Reclamation for use in the Upper Klamath Lake water elevation consultation. 

2.2. During the Upper Klamath Lake water elevation consultation, PacifiCorp shall 
cooperate with the Service and Reclamation to analyze the relationships between the new 
flood operations plan, various project operational constraints, hydropower, and habitat 
and water quality benefits to endangered species. 

2.3. PacifiCorp will assist Reclamation to implement, in 1996, water levels as defined 
by Reclamation's " low range elevations" proposal (Reclamation 1996b). In the future, 
after Reclamation's consultation on Upper Klamath Lake water levels is complete, 
PacifiCorp shall assist Reclamation to implement new protective water elevations. The 
Service understands that Reclamation will be involved in future consultations and that 
Reclamation and PacifiCorp will address operational limitations at those times. 

3 .1. PacifiCorp and Reclamation shall determine ownership of the Link River fish 
ladder by December 31, 1996 and report ownership responsibility to the Service. The 
responsible entity shall implement a Service-approved study to identify reasons for lack 
of use of Link River fish ladder by endangered suckers. ODFW shall be involved in 
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study design and implementation. The study should take into account current ladder and 
entry/exit configurations, gradient, velocities, and juvenile and adult sucker behavior 
including swimming attributes, and any other measures determined to contribute to !~ck 
of use by endangered suckers. 

3.2. The responsible entity, as determined in 3.1 above, shall submit a final report 
documenting results of the study (3.1 above), and identifying alternatives to increase 
passage, to the Service by December 3 1, 1998. 

4.1. PacifiCorp shall submit a final report on lower Klamath River reservoirs study by 
December 31, 1999. The report shall document distribution and abundance, age class 
structure, recruitment success, and habitat use by different life stages of shortnose and 
Lost River suckers in J.C. Boyle, Copco, and Iron Gate reservoirs. Data collected shall 
be related to actual water elevations and discharges at the time of study. The report also 
shall qualitatively identify alternative operations or enhancements that would reduce 
incidental take in Klamath River and reservoirs' sucker populations. 

5.1. PacifiCorp and The New Earth Company shall participate in the L WRRT, with 
membership as defined in the Description of Proposed Action section. L WRR T's main 
purpose is to develop a Long Range Restoration Plan, to be recommended to the 
Management Committee. The goal of the plan is restoration of the property with a focus 
on historic form (habitat configuration), function (habitat benefits), and composition 
(community structure), within unalterable constraints, for the specific objective of 
increasing larval endangered sucker survival via habitat creation and water quality 
enhancement. 

5.2. The Management Team shall identify and communicate all "unalterable constraints" 
to the L WRRT. The L WRRT shall subsequently complete a draft Long Range 
Restoration Plan by December 31, 1996, and submit a final recommended Long Range 
Restoration Plan to the Management Committee by April, 1997. The L WRRT shall use 
outside experts to assist in development of Restoration Plan. The Restoration Plan shall 
include specific information on endangered fish needs, historic form, function, and 
composition, of the lower Williamson River and surrounding area, constraints to return to 
historic conditions, phased plans and timelines for restoration, specific incidental take 
reduction activities during restoration activities, research needs, monitoring plans, and 
specific production targets for larval survival and habitat features (emergent and 
submerged habitat; woody features; riverine habitat). L WRRT decisions shall be made 
by consensus, with abstaining opinions provided in an appendix to the Restoration Plan. 
The Restoration Plan will be reviewed by the Service to assure it meets the intent of these 

I 
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5 .3. The L WRRT shall develop annual restoration work/research/monitoring plans for 
submission to property managers and the Management Committee. Annual restoration 
plans must have Service review and concurrence to assure they meet the intent of these 
biological and conference opinions and ITS. 

5.4. If restoration funds become available and must be spent prior to completion of the 
Long Range Restoration Plan, proposed activities shall be reviewed by the L WRRT and 
the Service prior to implementation. Review shall ensure that unplanned activities do not 
preclude long range activities. 

5.5. If PacifiCorp, The New Earth Company, and TNC, or some combination of these 
parties, hold an interest in the agricultural inholdings, this entity(s) shall develop, in 
cooperation with the Service, annual operating plans designed to reduce impacts to 
endangered species and surrounding restoration activities. Plans should specifically 
address pesticide/herbicide use, entrainment reduction, and draining/pumping plans, and 
seek to minimize the impacts of such actions on endangered suckers and their ecosystem. 
Annual operating plans shall be developed prior to annual activities on agricultural lands. 

5.6. The L WRRT shall provide the Management Committee and Service with an annual 
activity report by December 31. 

6.1. PacifiCorp shall develop a Service-approved endangered species operations and 
maintenance plan for PacifiCorp's Klamath hydrofacilities' activities, including handling 
and storage of hazardous materials, hydrofacility ramp rates, and fish salvage operations. 
This plan shall be developed and implemented by September 30, 1996. 

6.2. PacifiCorp shall document its annual operations, as related to endangered species 
decisions, in a report due by December 31 of each water year. The report shall identify 
actions taken to benefit endangered suckers ( coordination points with the Service and/or 
Reclamation, lake and reservoir elevations, discharges, and key operational decisions), 
for the following life history periods (as defined in Reclamation 1996b): l ) spring 
spawning period (Feb IS-April 15); 2) larval habitat occupation (April 16-July 15); 3) 
juvenile and adult habitat occupation (July 16-September 30); and winter period (October 
I-February 14). The report also shall report annual actions taken under Term and 
Condition 6.1, including number of suckers collected and their disposition during 
salvage, identify date and magnitude of spill and ramping activities, and any hazardous 
spills, and remedial actions taken. 

6.3. In the event that The New Earth Company is required to dewater algae harvest 
facilities on the Eastside or Westside canals, The New Earth Company shall salvage 
canal fa~ilities W1der the guidelines of the PacifiCorp salvage plan identified in 6.1 above . . 
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A report shall be completed by December 31 following each dewatering event that 
documents the date(s) of the event, nWlilber of fish salvaged, and disposition of fish. 

Review Requirement 

The reasonable and prudent measures, with their implementing terms and conditions, are 
designed to minimize incidental take that might otherwise result from the proposed action. With 
implementation of these measures the Service !believes that no more than the above-described 
amounts will be incidentally taken. If, during the course of the action, this minimized level of 
incidental take is exceeded, such incidental take would represent new information requiring 
review of the reasonable and prudent measures provided. The Federal agency must immediately 
provide an explanation of the causes of the taking and review with the Service the need for 
reinitiation and possible modification of the reasonable and prudent measures. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of ESA directs Federal agencies to utilize their authorities to further the purposes 
of ESA by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to minimize or avoid 
adverse effects of a proposed action on listed species or critical habitat, to help implement 
recovery plans, or to develop information. 

l. Reduction of nutrient loading is an important tool in minimizing water quality-induced 
impacts to native aquatic species, including suckers, in Upper Klamath Lake. Nutrient loading 
reduction is identified in the Recovery Plan fo r Lost River and shortnose suckers as a critical 
recovery need. One method of implementing the Recovery Plan's priority of reducing nutrient 
loading is through creation of "wetland cells" (Gearhart et al. 1995). The New Earth Company 
and PacifiCorp should retain qualified researchers to help develop wetland cell pilot projects in 
high priority nutrient loading source areas. Results of these efforts will be important in reducing 
the long-term need for strict protective measures for endangered species. 

2. Restoration of habitat at the lower Williamson River for native species, including suckers, 
could be enhanced in the future by purchase and eventual conversion of additional historic 
wetland areas. Wetland restoration is identified in the Recovery Plan for Lost River and 
shortnose suckers as a critical need. PacifiCorp and The New Earth Company should 
investigate opportunities to cooperate in acquisition and restoration of other important properties 
along the lower Williamson River for the benefits of the Klamath Basin's native wildlife 

populations. 

3. Protection of the gr!;!atest genetic diversity within the endangered suckers is of paramount 
importance to the continued survival of the species as a whole. The Recovery Plan for Lost 
River and shortnose suckers defines the need for studies involving genetic structuring of Klamath 
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Basin suckers. Given The New Earth Company's plans for expansion of algae harvest to other 
areas within Upper Klamath Lake, and associated increased potential of wider impact to these 
species, it is important to understand the relati ve impacts to sucker populations between harvest 
locati~ns. 1:he Se~ice recommends The New Earth Company should actively assist in funding 
genetic studies to mcrease the overall knowledge and future operational sensitivity. 

4. Entrainment of various sucker life stages may, in part, be a result of lack of suitable water 
quality and vegetated habitat in lower portions of Upper Klamath Lake. PacifiCorp and The 
New Earth Company should investigate methods to enhance larval and juvenile habitat in the 
Link River Dam area to benefit suckers. These actions would supplement The New Earth 
Company's Fremont Bridge wetland site. Methods may include artificial floating habitat 
structures (see Reclamation's review of artificial structures), submerged shoreline woody 
structure, and shoreline emergent habitat creation. Water quality enhancement should be 
investigated; aeration or other enhancements may be beneficial at certain periods of the year for 
maintaining water quality attributes, thereby reducing entrainment incidents. 

5. Larval suckers may annually occupy Klamath River reservoirs from March to July. These 
vulnerable life stages require, especially in environments densely populated with predaceous 
non-native fishes, vegetated nursery habitat, such as emergent shoreline marsh areas. 
Stabilization of reservoir elevations, especially in Keno, J.C. Boyle, and Copco reservoirs, would 
benefit colonization of emergent vegetation habitats, and increase larval survival. The Recovery 
Plan for Lost River and shortnose suckers identifies offsetting lack of recruitment in Klamath 
River reservoirs as a high recovery priority. PacifiCorp should investigate operational 
opportunities to enhance emergent vegetation habitats in Klamath River reservoirs via water 
level management or other actions. 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefitting listed species or their habitats, the Service requests PacifiCorp and/or The New.Earth 
Company notification of the implementation of any conservation recommendations. 

REINITIA TION - CLOSING STATEMENT 

This concludes formal consultation on the action outlined in Reclamation's Assessment. As 
provided in 50 CFR §402. 16, reinitiation of formal consultation is required where discretionary 
Federal agency involvement or control over the action has been maintained (or is authorized by 
law) and if: ( 1) the amount or extent of incidental take is exceeded; (2) new information reveals 
effects of the agency action that may affect listed species or critical habitat in a manner or to an 
extent not considered in this opinion; (3) the agency action is subsequently modified in a manner 
that causes an effect to the listed species or critical habitat that was not considered in this 
opinion; or ( 4) a new species is listed or critical habitat designated that may be affected by the 
action. [n instances where the amount or extent of incidental take is exceeded, any operations 
causing such take must cease pending reinitiation. Additionally, if assumptions presented in the 
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Introduction section should prove to not be valid, the analyses for these biological and 
conference opinions also are invalid, and consultation should therefore be reinitiated by 
Reclamation, on the behalf of the applicants, PacifiCorp and The New Earth Company. 
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We appreciate your efforts to conserve Federally listed species and proposed critical habitat. If 
you have any questions regarding this biological opinio~ please contact Doug Young, Marcus 
Horton, or Steve Lewis at (541) 885-8481. 

Sincerely, 

/ ~ 

Steven Alan Lewis 
Project Leader 
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DONALD B. MOONEY, ESQ. (OR Bar#90030; CA Bar#l53721) 
400 Capitol Mall, Suite 1900 
Sacramento, California 95814 
Telephone: (916) 446-7979 

Attorneys for Protestants 
Klamath Water Users Association 
and Tulelake Irrigation District 

WILLIAM M. GANONG, ESQ. (OR Bar #78213) 
635 Main Street 
Klamath Falls, Oregon 97601 
Telephone: (541) 884-1721 

Attorney for Protestant 
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BEFORE THE WATER RESOURCES DEPARTMENT 

OF TI-IE STA TE OF OREGON 

15 In the Matter of Surface Water Application IS 70813. ) 

16 

17 I. 

18 SUMMARY OF PROTEST 

PROTEST TO PROPOSED 
FINAL ORDER 

19 Protestants Klamath Water Users Association (KWUA), Tulelake Irrigation District (TID), 

20 and Klamath Irrigation District (KID) assert that the Proposed Final Order is defective and in 

21 error, and contrary to the public interest, as follows: 

22 A. The proposed order is inconsistent with the provisions of the Klamath River Basin 

23 Compact and other laws. 

24 B. 

25 data. 

26 c. 

The flow rates in the proposed order are arbitrary and unsupported by technical 

The proposed order wou Id breach the Director's obligation to determine the le~:t 

27 flow actually necessary to support uses. RECE!VED 
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1 D. The proposed order would promote an unequal and inequitable treatment of water 

2 users. 
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E. The proposed order is insensitive to adverse precedential effects of decisions related 

to in-stream flows. 

These points and others are discussed further below. 

II. 

PROTESTANTS AND INTERESTS 

Protestants Klamath Water Users Association, Tulelake lnigation District, and Klamath 

Irrigation District, in accordance with Oregon Revised Statutes section 537.153(6) and Oregon 

Administrative Rule 690-77-043, and other applicable laws, submit the following protest to 

Proposed Final Order IS 70813. Protestant KWUA is a non-profit organization formed and 

existing under the laws of the United States and the State of Oregon. I ts purposes include the 

protection of the present and future beneficial use of water for domestic and irrigation use in the 

Klamath Project and other areas of the Klamath River basin. Most or all of the members of 

KWUA have vested rights to the use of water in the Klamath River system. All have direct and 

indirect interests in future use and development of water resources within the Klamath River 

system. KWUA represents, directly and indirectly, approximately 20 irrigation disuicts and over 

12,000 persons whose livelihood and well-being are affected by the uses of water in the 

Klamath River system. Protestant KWUA's address is 2455 Patterson Street, Suite 3, Klarnalh 

Falls, OR 97603, and its telephone number is (541) 883-6100. 

Protestant TIO is a political subdivision of the State of California, formed and existing 

under the California Irrigation District Law, California Water Code section 20500 et seq. 

Protestant TIO delivers water to approximately 60,000 acres for inigation under vested 1ights, 

including rights in the Klamath River from diversions at Link River, Upper Klamath Lake, the 

Lost River Division Channel and the Lost River. TIO is interested in the continued and expanded 

use of water for irrigation beneficial use. TIO is a member of the KWUA. TID's address is 

P.O. Box 699, Tulelake, CA 96134, and its telephone number is (916) 667-2249RECEIV'E 
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Protestant KID is a political subdivision of the State of Oregon, formed and existing under 

Oregon Revised Statutes chapter 545. Protestant KID delivers irrigation water to approximately 

45,000 acres of land within the boundaries of KID and for an additional 25,000 acres located 

within the Klamath Reclamation Project but outside the boundaries of KID, all under vested 

rights. KID diverts water from Link River, a tributary of the Klamath River, Upper Klamath 

Lake and the Lost River. KID supplements the flows in the Lost River with water diverted from 

Link River and Upper Klamath Lake. KID is interested in the continued and expanded use of 

water for irrigation and other beneficial uses within and without KID. KID and its water user 

members are members of KWUA. KID's address is 6640 KID Lane, Klamath Falls, OR 

97603, and its telephone number is (541) 882-6661. 

III. 

INCONSISTENCY WITH KLAMATH RIVER BASIN COMPACT 

The States of Oregon and California, and the United States, have approved the Klamath 

River Basin Compact. Or. Rev. Stat. § 542.620. The Compact's purposes include, among 

other things, providing preferential rights to irrigation uses in the Upper Klamath River Basin. 

Id. at Art. I. The Compact recognizes vested rights established by 1957 within the K.lamatJ1 

Project and rights for future uses within the Klamath Project as defined in the Compact Id. at 

Art III.A Further, certain additional domes tic and iITigation use have a supe1ior right over all 

other uses, regardless of priority in time of other uses. Id. at Art. IU.B., C. 

The proposed order is inconsistent wim these 1ights and p1iorities. In fact, these and other 

provisions of the Compact are not acknowledged or discussed at all in the proposed order. Aside 

from all other bases for the protests discussed below, protestants urge mat the requirements and 

limitations of the Compact be addressed. 

Other legal issues are identified in the discussion that follows.1 

Ill 

l Maintenance of the proposed now rates would also, 10 the ex1.en1 they could ever be achieved, 
require the release of water from s1orage. There is no agreement for lhe use of s1orcd waier. See Or. Rev. 
Stat§ 537.336(4) (requiring documemary evidence of agrccmcnL for any now Lo be supplied from s1ored 
water). RECEIVE 
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IV. 

PROPOSED FLOW RATES ARE IN EXCESS OF 
MINIMUM QUANTITY NECESSARY 

The proposed flow rates are inconsistent with statutory and regulatory standards. Oregon 

Revised Statutes section 537 .332 defines "'in-stream flow" as the "minimum quantity of water 

necessary to support the public use requested by an agency." The high flow rates in the 

proposed order are greater than the minimum quantity necessary for the public use and are, 

therefore, contrary to the statutory definition of "in-stream 0ow." 

The flow rates proposed are excessive and unnecessary for the use applied for. Water use 

under the in-stream right, if approved, would adversely affect the protestants and other potential 

water users from the su-earn by appropliating excess quantities of water and preventing any other 

new appropriations of water. 

V. 

THE APPLICATIONS ARE NOT SUPPORTED BY 
COMPETENT TECHNICAL DATA 

Application IS 70813, as submiued by the Oregon Department of Fish & Wildlife 

(ODF&W) to the Water Resources Department (WRD), failed to include technical data or 

information to support the flow rates requested by said agency, as required by Oregon 

Administrative Rule 690-77-020 and Oregon Revised Statute section 537.336. 

Protestants requested and received all "material" cited in the proposed order as being 

provided by the applicant None of this material meets the requirements of Oregon 

Administrative Rule 690-77-020 that an application include "a description of the technical data 

and methods used to determine the requested amounts." The only record in support of the 

application consists of extremely general publications that may or may not have any relevance to 

the specific stream, conditions, and species in issue. Ultimately, it appears that the applicant 

proposes to offer one conclusory paragraph in a letter as a substitute for the data required by law. 

To the extent that it can be argued that the application is supported by either data or an 

approved method, the data and method are inadequate to establish the need for theff~l~~IVE 
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1 flows. In addition, the requested flows are inconsistent with prior statements by ODF&W and 

2 other agencies respecting flow needs in the affected stream segments. See Attachments 1 and 2. 

3 Further, neither the application nor materials in support of the application take into account 

4 potential adverse effects of high flows at certain times of year. For example, water in the system 

5 may be too warm for fishes in the stretches affected by the proposed order and in downstream 

6 reaches. Requesting high volumes of water al this time thus may amount to a "futile call" or, 

7 more precisely, a detrimental call. These factors should be analyzed and considered. 

8 VI. 

9 THE PROPOSED ORDER TS INCONSISTENT WITH 
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WRD'S OBUGATIONS TO DETERMINE INSTREAM FLOW NEEDS 

Oregon Revised Statute section 537.343 provides that the Director determines the 

in-stream flow necessary to protect the uses. Protestants respectfully submit that the proposed 

order represents an acceptance at face value of the amounts requested jn the application. There is 

no critical analysis. There is no discernible effort even to review the basis on whlch the request 

was made. To proceed in this manner would abdicate the statutory obligations of the Director. It 

would also diminish substantially the confidence of water users in the quality of water rights 

administration in the state. 

To the extent that the proposed order is based on an applied methodology, the methodology 

is flawed. 

In addition, the hydrologic assumptions (estimated average natural flow) are inaccurate. 

The record does not reveal the specific methods by which the EANF was derived. To the extent 

average natural flow is relevant, estimates must be improved. 

VII. 

THE APPLICATIONS UNDERLYING THE 
PROPOSED ORDER IS UNLAWFUL 

Protestants are informed that certain nows requested by the applicant are recreation flows. 

Such requests are unlawful and must be summarily rejected. 

ODF&W has authority to request in-stream flows for fish, wildlife and aquatic habitat. The 
JF:I ?>~ 
I?-' " r, 
Sta~Parks and Recreation Department, not ODF&W, has authority to request in-stream flows 

OCT 1 1 1 96 
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1 for recreation. Or. Rev. Stat. § 537.336. Protestants are informed that certain flows requested 

2 by ODF& W in the Klamath River system relate to recreation, and, in tum, that certain proposed 

3 orders may include such flows. Protestants understand, for example, that one of the two sets of 

4 flows in Application IS 70094 is a recreation flow. The proposed order on IS 70094 includes 

5 only one of the two flows in the application. It is the higher flow, which protestants believe to 

6 be the recreation flow. It is unclear from the proposed final order whether WRD understands 

7 thls to be the case, and thus the extent to which this legal defect may affect all of the orders is 

8 unknown. In any event, there is no record or technical data that supports these flows for any 

9 purpose. 

10 VITI. 

11 THE PROPOSED ORDER DISCRIMINATES AGAINST 
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CONSUMPTIVE USES OF WATER 

The proposed order would dedicate water to one use, at the expense of others. Yet, it is 

not based on any careful analysis of need. This situation contrasts with the standards to which 

other uses are held. For example, WRD would not like1y grant a permit for new consumptive 

use based exclusively on a concluso1y statement that the applicant needs the amount of water 

requested. As WRD is aware, irrigation use is subject to careful and ever-increasing scrutiny, to 

ensure that no more water is devoted to the use than is reasonably needed. The proposed order 

would apply a different standard to in-stream use, basing the right on a request rather than on a 

need. To ensure equity and to prevent against the overallocation of water to one use at the 

expense of others, WRD should not create a lesser standard for in-stream use. WRD must apply 

the same standards to all uses of water. 

IX. 

THE PROPOSED ORDER FAILS TO TAKE INTO ACCOUNT 
THE PRECEDENT/AL AND OTHER CONSEQUENCES OF 

ANY DETERMINATION REGARDING IN-STREAM FLOWS 

The proposed order would have adverse prccedential effects. For example, the applicant's 

April 5, 1996, letter suggests that approving the flows will help prevent species from becoming 

mm1under the Endangered Species Act. If the order is issued, as proposed, and if some species 
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1 is some day listed, it is certain that it will be argued Lhat inigalors must give up water to meet the 

2 in-stream flows, irrespective of priority.2 This is especially a concern for irrigators who receive 

3 water through federal facilities. 

4 There already exists a specific example to demonstrate this poinL The FERC license for the 

5 hydroelectricity facilities at Iron Gate Dam on the Klamath River in California specifies minimum 

6 flow releases. These flows are subordinate Lo use of water in the Klamath Project They were 

7 not based on science. Yet. political and regulatory pressure is applied, with considerable 

8 success, to force the Klamath Project to supply water to meet these flows. As of the date of this 

9 Protest, the adherence to those arbitrary flows is depleting available supplies. 

10 In short, numbers take on a life of their own. Actions have consequences. Uncritical and 

11 unthinking adoption of flows proposed by the applicant is unacceptable. 

12 X. 

13 CONCLUSION 

14 The Director should deny the application and return it to the applicanL In the alternative, 

15 the issues raised here should be considered part of a contested case hearing. 

16 Respectfully submitted, 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

DA1ED: /0 ~/fb . 
l 

DA1ED: JIJ/ l& I q ~ 
I J 

OCT 1 1996 
De CIJllt" SOW.OI EPT 
A:T,.__,ER RESO !ACES O . 

W~ , A,...~•~•J • 
SALf:?Jl, ..,h...,v 

De CUIR & SOMACH 
A Professional Corporation 

By~ DonaldB.Moo e 

Attorneys for Klamalh Water Users Association 
and Tulelake Inigation Disuict 

LJr1M~ 0 

Williaml'?i~ 

Attorney for Klamath Irrigation District 

-7-



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

D< C\JIR It SOMAOI 
Afl-.1.,.,.,,galC.,...- -

CERTIFICATE OF SER VICE 

r hereby certify that on the , a 'lb day of L1r1-o l20/ , 1996, I served a true 

and accurate copy of the foregoing Protest to the Proposed Final Order on the applicant by 

mailing said copy by first class mail, postage prepaid, by depositing said copy in the United 

States Post Office in Klamath Falls, Oregon, addressed as set forth below: 

Oregon Deparlment of Fish & Wildlife 
2501 SW First A venue 
P.O. Box 59 
Portland, Oregon 97207 

RECEIVED 
OCT 11 1996 
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Mr. Jim Bryant 
Klamath Project 
Bureau of Reclamation 
6600 Washburn Way 
Klamath Falls, OR 97603 

Dear· Jim: 

-··--._ .. ~-
.. .... . '"-• ,,J c.--·- -· ' · .. -· o-. I :·-L. : . . • ' ...... . ' I 

I "" • t o\ - • -"' - "") 
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With the ongoing drought conditions, I understand your 
problem in trying to achieve the lake level objective on 
Upper Klamath Lake to meet the needs of spawning Lost River 
suckers in March. I have considered your inquiry on whether 
the flow could be further reduced in the Keno reach of 
Klamath River. As you know, the Department 's recommendation 
has been for a minimum of 250 cfs. In last year's 
deliberations, we did suggest that 200 cfs was probably 
acceptable during the "cool spring months". Our main 
concern has been for the effects of the low flows during the 
war111.er months. We haven't had experience with such low 
flows in the winter when there could be concerns with l ow 
temperatures, habitat i~pacts and trout migration. 

In the interest of the trade-o ff to meet the objectives for 
sucker spawning, I agree to temporary reduction of flow in 
the Keno reach of Klamath River to as low as 200 cfs from 
the present through the month of March of this year. I 
would l ike to reserve the option to reconsider that position 
should we detect a problem with the wild trout popul ati on as 
a result of that lower flow. 

I appreciate your effort to meet objectives for fish 
resources. I hope these adjustJ:nents get the job done. 
Please keep me posted on the flows and operations as the 
season goes on. 

:;;;;l~ 
John Fortune 
District Fish Biologist 
Klamath District 
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RECEIVED 
Mr . Kirk C. Rodgers 
Klamath Project Manager MAY 1 l 1988 
U, s. Bureau of Reclamation 
6600 Washburn Way 
Klamath Palls, OB. 97603-9365 '<l.AMAIB FAUS. ~r· 

Dear Mr~ Rodgers: 

This is in response to your request fo r Department of Fish and Game 
recommendations with regard co your proposal to reduce flows in the Klamath River 
below Iron Gate Dam belov that required by the California water rights per111it and 
the Federal Energy Regulatory Commission. This request was conveyed to staff 
biologists Phil Raker and David Roopaugh at the meeting held in your office on 
April 27, 1988 . 

According to your April 8 , 1988 letter to Stan deSousa of Pacific Power, it is 
your objective to ", •• conserve up to 100 , 000 acre-feet in the Upper Klamath 
Lake ... .. d uring the remainder of this i rrigation season. It is my understending 
that you proposed on April 27, four al ternatives ~hich would save from 110,000 to 
170,200 acre- feet of water. We have reviewed these proposals and developed t he 
following recommendations based on your stated objective of conserving 100 , 000 
acre-feet and your "Case l" proposal which is closest to this objective . 

Unfortunately, there is virtually no data available regarding the relationship 
between streamflo~ and various fishery habitat conditions in the Klamath River 
downstream from Iron Gate . After discussing your proposed 30% reduction with 
several scace and federal biologists, we have developed the following recommended 
flow schedule which, ue hope, will best f~cilitate downstream migration of 
juvenile salmon 1n May and upstream migr ation and spawning of adults in August, 
September and October : 

May 

700 

.June 

400 

July 

300 

Aug 

1000 

Sep 

1000 

Oct 

1000 

Oc t ober release flows tn2y be reduced co 800 cfs if drought conditions continue at 
t:hac c1.me. 

We also recommend that release flows be returned to normal if water storage in 
Upper Kl.i.math Lake reenters your acceptable stor.ige "envelope" At any time after 
August 1 . 

While we recognize the Bureau's responsibilities under the provisions of the 
Klamath River Basin Compact co serve domestic and irrigation uses as the highest 
priority , we emph~size that ~ecreational use , including fish and wildlife , is 
third priority . In the future, i.t would seem that such drastic: reductions in 
downstream flow rele~scs would be more palatable if higher uses also shared 
wha.tever sh()rtages :f.n 1-1ater may occur. A 3oi ted~,ct1.()n in flows, for example, 
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woul d be far more acce~table if it ~ere accompanied by a reduction of 15% in 
irrigation deliveries . 

We have one other thought with respect to dealing with future water shortages 
t h a t may occur . That would be for the Bureau to require the reservation of the 
25 , 400 acre- feet of water (between elevations 4143 . 0 and 4143 . 3) that is not'lllally 
p r ovided to Pacific Power for its purposes. Since power generation is fifth in 
priority under the Compact, it seems prudent to us to save that block of '\later in 
dry years for higher uses . 

Finally. as I no t ed above , there ie a serious shortage of information w:1.th 
r espect to s t rea:mflow in the K.lamath River and f i sh habitat conditions. With the 
recent development of ine t ream flow assessment methodologies, it seems the time 
is r ipe t o conduct such a study to evaluate all biological aspects of strea~ 
flow releases from the Upper Klamath Basin . Could we inte~est you in beginning 
discussions of such a study? 

Thank you , Mr . Rodgers , for the opportunity to review your proposal and to make 
these recommendations . If you have any questions ~egard1ng our comments, please 
feel free to contact Mr. Hoopaugh at (916) 225-2373 . In the meantime, I nope you 
will give our recommendations every consider ation. Hopefully, we can get through 
chis year lrlthouc catastrophic consequences and perhaps even gaia some 
information that can be used to more intelligently make future decisions 
regarding streamflow rel eases . We look £or-ward to hearing fro~ you about the 
possibility of underts.ldng a Klamath River iustre:a,"ll flow study. 

Sincerely, 

/! f <:;~7_/ 
!I Regional Manager 

cc: u. s . Fish and Wildlife Service 
Portland, Sacramento 

National Harine Fisheries Service 
Santa Rosa 

Pacific Power 
Portland 

State Water Resources Control Board 
Division of Water Rights 
Sacramento 

Federal Energy Regulatory Commission 
Portland 

R, Iverson - u. s. Fish and Wildlife Service 
Yreka 

TOTAL P.04 



BEFORE THE WATER RESOURCES DEPARTMENT OF OREGON 
WATER RIGHTS DIVISION 

In The Matter Of Surface Water Application 
IS 70813 in the Name of Oregon Department 
of Fish and Wildlife for Water Use, 
Klamath County 

) 

) 
) 
) 

PROTEST TO 
PROPOSED FINAL 
ORDER 

Protestant Klamath Drainage District, a drainage district formed according to 
the laws of the state of Oregon, in accordance with ORS 537.153 (6) and OAR 690-77-
043, submits the fol1owing Protest to Proposed Final Order for Application IS 70813. 

1. INTRODUCTION 

Protestant's address for purposes of this Protest is 280 Main Street, Klamath 
Falls, Oregon, 97601; phone number for purposes of this application is (541)882-4436. 
Protestant's landowners are provided water for irrigation from the Klamath River 
and from Upper Klamath Lake. Reference is made to Oregon Permit #43334, 
Application #55748. 

Protestant asserts that the Proposed Final Order by the Water Resources 
Department ("WRD" or "Department") is defective and in error and that there are 
elements of the water right as approved that will impair or be detrimental to the 
public interest, based on the facts and issues set forth below. 

II. PROPOSED ORDER DETRIMENTAL TO PROTESTANTS 

If flow rates of the amounts proposed were required, then the ability of the 
Protestant to receive and divert water to support irrigation could be interfer~d with. 

III. PROPOSED ORDER IS IN CONFLICT WITH THE KLAMATH RIVER COMPACT 

The Proposed Order fails to recognize the provisions of the Klamath River 
Basin Compact (Compact). 0 RS 542.620. The Compact was enacted by the states of 
Oregon and California and approved by the Unites States. Compact tenns apply 
directly to the waters in question, as Compact jurisdiction includes the waters in the 
Proposed Order. See official map of the Upper Klamath River Basin approved on 
September 6, 1956, by the commissions negotiating the Compact and filed with the 
Secretaries of the states of Oregon and California and the General Services 
Administration of the United States, and incorporated into the Compact. ORS 
542.620, Art. II. B. The terms of the Compact include priorities for the approptiation 
of water which the Proposed Order fails to enumerate or recognize. ORS 542.620, Art. 
III. B. and C. Compact priorities place domestic and irrigation uses ahead of the 
proposed use of fish and wildlife. Any final order for the proposed use must 
recognize that such proposed right is inferior to present and future rights for 
domestic and irrigatioReCetvt8 as other provisions of the Compact. 

Protest P. 1. OCT 111996 
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IV. PROPOSED ORDER FAILS TO CONSIDER TEMPERATURE TOXICITY, 
RETURN FLOWS OF HYDROELECTRIC PROTECTS, KLAMATH PROTECT AND 
WILDLIFE REFUGES 

Along the stretch of the river mentioned, the flows of the river are 
supplemented and influenced by several flows, including hydroelectric projects, the 
Klamath Project (U.S. Bureau of Reclamation), national wildlife refuges (U.S. Fish 
and Wildlife Service), and private users. These factors likely have a considerable 
impact on the flow requirements of fish. In addition, water quality factors, including 
temperature, are likely to have a considerable impact. It is understood that water 
temperatures in the Upper Klamath Lake may adversely affect fish populations. 
Straight flow requirements, as contained in the Proposed Order, could prove to. be 
toxic, rather than beneficial as is implied by the application and Proposed Order. 
Determination of these factors should be pursued and completed prior to issuance of 
any order regarding flows, and the OWRD should therefote withhold any order 
pending information regarding this. 

V. PROPOSED FLOW RATES ARE IN EXCESS OF MINIMUM QUANTITY NECESSARY 

The instream water right flow rates proposed are excessive and unnecessary 
for the use applied for. The flow rates proposed are higher than the minimum 
quantity necessary for the public use of the instream water right, and are, therefore, 
contrary to the definition of "In-stream flow" of ORS 537.332(2) and OAR 690-77-010 
(14). Water use of the instream right, if approved, would adversely affect the 
Protestant and other potential water users from the stream by appropriating excess 
quantities of water and preventing any other new appropriations of water. 

VT. INADEQUATE TECHNICAL DATA OR INFORMATION SUBMITTED BY 
ODFW 

The above referred to application, as submitted by the Oregon Department of 
Fish & Wildlife to the Water Resources Department, failed to include sufficient 
technical data or information to support the flow rates requested by said agency, as 
required by OAR 690-77-020 and ORS 537.336. 

OAR 690-770-020 (3)(g) requires an application to include at a minimum "a 
description of the technical data and methods used to determine the requested 
amounts;" (emphasis added). The only information submitted in support of the 
app1ication is a flow rate conclusion inducted in an appendix in the Basin 
Investigation o r Environmental Investigation for the river basin; no "technical data" 
nor any of the factual data used to arrive at the flow rate conclusions was submitted 
with the application. 

No analysis of supporting data, or the lack thereof, appears in the WRD file for 
this application. The Proposed Final Order is defective in that the WRD did not 
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evaluate whether the level of instream flow requested was ''based on methods of 
determining instream flow needs that have been approved by administrative rule of 
the agencies submitting the applications." (OAR 690-77-020 (3)). 

Apparently the flow levels applied for are based on an appendix in the Basin 
Investigation or Environmental Investigation for recommended flows. It is 
impossible to te11, however, what factual data said recommendation was based on. 
No data has been submitted to support the flows requested and the application 
should therefore be rejected. 

ODFW does not have specific files for their instream water tight applications. 
The original data supporting the Basin Investigation and Environmental 
Investigation has apparently been lost or misplaced. No other supporting data or 
"technical data" was submitted by the applicant as required by OAR 690-77-020 (4)(g). 
Since no technical data was included with ODFWs application, the application 
should be returned to the applicant for curing of defects or resubmittaJ. 

VII. WRD FAILED TO ANALYZE FLOW NEEDS 

The flow levels approved by the Proposed Final Order are not based on any 
analysis of the need for the flows requested. ORS 537.332(2) sets out the definition of 
"in-stream flow'' which the Department is supposed to foUow when determining 
instream water rights: the "minimum quantity of water necessary to support the 
public use requested by an agency." The Proposed Final Order does not address the 
minimum quantity of water or flow levels necessary to support the uses applied for. 
A review of the WRD file shows that no s uch analysis has occurred. The only 
review undertaken by the WRD was a check to see if the requested flows are less than 
the average estimate natural flow ("EANF'; OAR 690-77-015 (4)). 

VIII. OREGON METHOD IS INHERENTLY FLA WED 

The methodology used for this application, the "Oregon Method", is 
inherently flawed in that it is based on a methodology that has been superseded and 
is not reliable, and is based on outdated or insufficient information (testimony is 
cited by Al Mirati of the Oregon Department of Fish and Wildlife regarding the 
"Oregon Method", to the Oregon Water Resources Commission, on December 6, 
1990). The determinations made from the Oregon Method are not reliable and 
should therefore be rejected by the WRD or the Commission as the final authority in 
determining the level of instream flows necessary to protect the pub1ic use (ORS 
537.343 (2)). 

IX OREGON METHOD IS INHERENTLY FLAWED - WRD SHOULD RETECT 
APPLICATION 

One of the requirements of the Department's application review is contained 
in OAR 690-77-020 (3): " ... aU applications for instream water rights shall be based on 
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the methods of determining instream flow needs that have been approved by 
administtat~ve rule of the agencies submitting the applications." (See also part V. 
above ). This requirement does not mean that the Department can simply accept 
ODFW's assertion that the "Oregon Method" is the basis for the requested flows. The 
Department must actively review the application to see if the Oregon Method and 
ODFWs instream rules are being followed. Where applicable, ODFW must also 
submit supporting data to show that the standards and criteria contained in their 
ru1es have been followed. 

The actual measurements used by ODFW to set requested flow levels are 
totally inadequate to validate those amounts; these measurements were made by 
ODFWs predecessor, the Oregon State Game Commission, as shown in the 
Appendices to the Basin Investigations and the Environmental Investigations. 
Actual measurements of streamflow were not made at times when key life stages 
occurred and, in fact, the severe limitations of the date available show that they are 
inadequate to validate the requested flows: "Actual measurement of streamflow 
made at or near recommended instream flow requirements and made at times when 
key life stages occur are important to validate the methodology used, and to validate 
that the recommended instream flow requirements provide desirable habitat 
conditions." Instream Flow Methodologies. Louis C Fredd, Oregon Department of 
Fish and Wildlife (1989), page 12.. 

X. 'EANF CALCULATIONS ARE DEFECTIVE OR INCOMPLETE 

There are no calculations for information in the WRD file to show 
what ''ratios" were used or how adjushnents were made to any gauged flows 
to determine the 50% exceedance flows, and there is also no information in 
the technical review to show the type of statistics used (see "Methods for 
Determining Streamflows and Water Availability in Oregon", Robison, P22 
and 23) The EANF calculations are defective resulting in high EANF levels 
afld thus allowing excessive recommended flows by the WRD. 

CONCLUSION 

This protest is filed in accordance with OAR 690-77-043. The issues raised 
should be considered as part of a contested case hearing. The WRD's Proposed 
Fina] Order is inadequate and defective and has failed to fo11ow applicable 
rules. A thorough review of the Application is necessary to determine the 
minimum quantity of water necessary to support the public uses applied for. 

The Proposed Final Order fails to consider and note the superiority of 
priorities as. enumerated in the KJamath River Compact, and other provisions 
contained therein 
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For the reasons set forth above, the Protestant asserts that the 
application is defective and should be returned to the applicants. The flow 
levels r-equested are excessive and are not necessary to support the public uses 
proposed. Flow levels set at the rates prop0sed will interfere with future 
maximum economic development of the waters of the State of Oregon. 
Excessive flow rates for instream water rights represent a wasteful and 
unreasonable use of the water involved. (ORS 537.170 (B)('e)). If approved, an 
exception for steckwater use should be added as a condition of the right. 

Based on the points discussed above, the Proposed Final Order should 
deny the application for a pennit or modify the Proposed Final Order 
accordingly 

Respectfully submitted this 

KLAMATH DRAINAGE DISTRICT, by: 

CERTIFICATE OF SERVICE 

I hereby certify that on t};\e pay of C2:..:z4~ , 1996, l served a 
true and accurate copy of the foregoing Protest to the Proposed Final Order on 
the applicant by mailing said copy by first class mail, postage prepaid, by 
depositing said copy in the United States Post Office in Klamath Falls, Oregon 
addressed as set forth below: 

Oregon Deparhnent of Fish & Wildlife 
2501 SW First Avenue 
P.O. Box59 
Portland Oregon 97207 
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STATE OF OREGON 

WATER RESOURCES DEPARTMENT ·/ . 
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Is 
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LOTTERY PROCEEDS 
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s 
s 
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1: I 
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United States Department of the Interior 

IN REt'f Y Rl:FER TO: 

KO-400 
WTR4.10 

Oregon Water Resources Department 
Water Rights and Adjudications Branch 
Steven P. Applegate, Administrator 
158 12th Street NE 
Salem, OR 97310 

BUREAU OF RECLAMATLON 
Kl:um1h B:trin Pua Office 

6600 Washburn Way 
Khm:uh Fil.lb, Oregon 97603 

OCI 1 0 1996 

Subject: Protest of Proposed Final Order - Water Right Application 70813 

Dear Mr Applegate: 
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WATER RE-oJURCES DEP" 
SALEM, OREGON I. 

As you are aware, the Klamath River Adjudication is weU underway. Reclamation fully intends to file for both a storage 
and a use right for waters of the Klamath River and Upper Klamath Lake. Granting the subject right to the State for 
instream flow at this time would be premature and should be held until after the present adjudication is completed. We 
are concerned that sufficient study of the proposed action has not been completed. 

Flows below John C. Boyle Power Plant are dependant upon upstream releases and downstream requirements at Iron 
Gate Dam. Meeting the flow schedule in the proposed certificate would, or could, place increased demands on Upper 
Klamath Lake. During a low water year we understand that upstream needs may dictate a lower flow below Boyle. 
However, during normal operations, Reclamation does not directly dictate to PacifiCorp operational decisions. We arc 
concerned that PacifiCorp would be directed to comply with the instream flow, and that would result in flows below Iron 
Gate in excess of Federal Energy Regulatory Commission requirements. 

Bob Main indicated that the flows shown in the proposed Certificate are minimum instantaneous flows. Periodically, 
flows in this reach are less than the amount in the proposed final order. 

We suggest that a meeting be held in the near future to discuss the instream flow right being requested. PacifiCorp and 
Reclamation should be included in this meeting, along with appropriate State agencies. 

Enclosed is a money order for $200 to cover fees associated with this protest action. If you have any questions, please 

contact Jim Bryant at (541) 883-6935. 

J'Z27~ 
John F . Cook 
Acting Area Manager 

Enclosure 

cc: (w/o enc.) MP-105, MP-440, Sol (S. Palmer) 



United States Deparrn1cnt of tl1e Interior 

BURF.Al.l Of RECI.I\Mt\TION 

K0-400 
WTR 4 .10 

Oregon Water Resoum.:s Dc.:parrmcnt 
Water Rights and Adjudicaricms Brandi 
Steven P. Applegate. Admini.c;trator 
l5lS J2 th Str~et Nt:: 
Salem. OR 97310 

1'lu}1;,.dt 0:i:,in f\rr"' t )ffitC' 

<,r,110 w.1~111,.,,., w~r 
l-:b111a,li 1':.11,, 0r.:r.,,n ?7f.11 < 

OCl 1 0 1996 

Subject: Pro,csc of Proposed Final Order - Water Right Application 70K 13 

D~r Mr Apph.:g1:1.L1:: 

As you are aware. the Klamath River :\djudication is well undcnvny. Reclamation fully i11t1:11d~ to fik for lH>lli u :st~1rag1.: 
and a use right for viatcrs of the Klamath River and Upper Kl.unath Lake. Granting the subject right to the State for 
instrcam flow at this time would be prt:malurc: .ind should be held until after the present ::idjudication is comph:r.~d. We 
arc concerned that sufficient study uf the proposed nelion has not been completed. 

Flows below John C. Boyle Power Plant are dependant upon upstream releases and downstream rcq11ircn1c11r_s :u Iron 
Gate Dam. Meeting the flow schedule in the proposed ccrtific.:atc would, or could, place i.ncnmscd demands on Upper 
Klamath Lake. During a low water year we understand that upstream needs may dictate a lower flow below Boyle. 
However, during nonnal operations. Rcclamacion docs not directly dictate to PacifiCorp operational decision5. We arc 
concerned that PacifiCorp would be directed to comply with the instrcam fl()w, and thilt would result in flows blllow I ron 
Ga.re in excess of Fcdc:ral Energy Regulatory Commission requirements. 

Bob Main indica.ted that the flows shown in the proposed Ccrtific::itc are minimum instanmneous flows. Periodically. 
flows in this reach are less th:m the amount in the proposed final order. 

We suggest that a meeting be held in the near future lo discuss 1h1.: instrcam flow right hcing requested. PacifiCorp nncl 
Reclamation should be included in this meeting, along with appropriate State agencies. 

Enclosed is a money order for $200 to cover fees associated with this protest action. If you have any questions, please 
eonlnct Jim Bryant at (541) 883-6935. 

Enclosure 

cc: (w/o enc.) MP-105. MP-440, Sol (S. Palmer) 

ZO 'd 

:7t:7(b.~ , __ r 
Jolm F. Cook 
Acting Arca Mnnagcr 

sv:EJ nH1 86-01-180 
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1996 WATER RIGHTS DIVISION 

In The Matter Of Surface Water Application 
IS 70813 in the Name of Oregon Department 
of Fish and Wildlife for Water Use, 
Klamath County 

) 
) 
) 
) 

WATER RESOURCES DEPt 
SALEM. OREGON 

PROTEST TO 
PROPOSED FINAL 
ORDER 

Protestant Running Y Ranch, in accordance with ORS 537.153 (6) and OAR 
690-77-043, submits the following Protest to Proposed Final Order for Application IS 
70813. 

I. INTRODUCTION 

Protestant's address for purposes of this Protest is 10500 Highway 140 West, 
Klamath Falls, Oregon, 97601; phone number for purposes of this application is 
(541)882-6435. Protestant is a landowner which recieves water for irrigation from 
Upper Klamath Lake. . 

Protestant asserts that the Proposed Final Order by the Water Resources 
Department ("WRD" or "Department") is defective and in error and that there are 
elements of the water right ·as approved that will impair or be detrimental to the 
public interest, based on the facts and issues set forth below. 

II. PROPOSED ORDER DETRIMENTAL TO PROTESTANTS 

If flow rates of the amounts proposed were required, then the ability of the 
Protestant to receive and divert water to support inigation would be interfered with. 

IIL PROPOSED ORDER IS IN CONFLICT WITH THE KLAMATH RIVER COMPACT 

The Proposed Order fails to recognize the provisions of the Klamath River 
Basin Compact (Compact). ORS 542.620. The Compact was enacted by the states of 
Oregon and California and approved by the Unites States. Compact terrns apply 
directly to the waters in question, as Compact jurisdiction includes the waters in the 
Proposed Order. See official map of the Upper Klamath River Basin approved on 
September 6, 1956, by the commissions negotiating the Compact and filed with the 
Secretaries of the states of Oregon and California and the General Services 
Administration of the United States, and incorporated into the Compact. ORS 
542.620, Art. IL B. The terms of the Compact include priorities for the appropriation 
of water which t_he Proposed Order fails to enumerate or recognize. ORS 542.620, Art. 
IIL B. and C Compact priorities place domestic and inigation uses ahead of the 
proposed use .of fish an~ wildlife. Any final order for the proposed use must 
recognize that such proposed right is inferior to present and future rights for 
domestic and irrigation purposes, as well as other provisions of the Compact. 

Protest P. 1. 
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Along the stretch of the river mentioned, the flows of the river are 
supplemented and influenced by several flows, including hydroelectric projects, the 
Klamath Project (U.S. Bureau of Reclamation), national wildlife refuges (U.S. Fish 
and Wildlife Service), and private users. These factors likely have a considerable 
impact on the flow requirements of fish. In addition, water quality factors, including 
temperature, are likely to have a considerable impact. It is understood that water 
temperatures in the Upper Klamath Lake may adversely affect fish populations. 
Straight flow requirements, as contained in the Proposed Order, could prove to be 
toxic; rather than beneficial as is implied by the application and Proposed Order. 
Determination of these factors should be pursued and completed prior to issuance of 
any order regarding flows, and the OWRD should therefore withhold any order 
pending information regarding this. 

V. PROPOSED FLOW RATES ARE IN EXCESS OF MINIMUM QUANTITY NECESSARY 

The instream water right flow rates proposed are excessive and unnecessary 
for the use applied for. The flow rates proposed are higher than the minimum 
quantity necessary for the public use of the instream water right, and are, therefore, 
contrary to the definition of "In-stream flow'' of ORS 537.332(2) and OAR 690-77-010 
(14). Water use of the instream right, if approved, would adversely affect the . 
Protestant and other potential water users from the stream by appropriating excess 
quantities of water and preventing any other new appropriations of water. 

VI. INADEQUATE TECHNICAL DATA OR INFORMATION SUBMITTED BY 
ODFW 

The above referred to application, as submitted by the Oregon Department of 
Fish & Wildlife to the Water Resources Department, failed to include sufficient 
technical data or information to support the flow rates requested by said agency, as 
required by OAR 690-77-020 and ORS 537.336. 

OAR 690-770-020 (3)(g) requires an app1ication to include at a minimum "a 
description of the technical data and methods used to determine the requested 
amounts;" (emphasis added). The only information subf!litted in support of the 
application is a flow rate conclusion included in an appendix in the Basin 
Investigation or Environmental Investigation for the river basin; no "technical data" 
nor any of the factual data used to arrive at the flow rate conclusions was submitted 
with the application. 

No analysis of supporting data, or the lack thereof, appears in the WRD file for 
this application. The Proposed Final Order is defective in that the WRD did not 
evaluate whether the level of instream fl.ow requested was "based on methods of 

Protest P. 2. 



determining instream flow needs that have been approved by administrative rule of 
the agencies submitting the applications." (OAR 690-77-020 (3)). 

Apparently the flow levels applied for are based on an appendix in the Basin 
Investigation or Environmental Investigation for recommended flows. It is 
impossible to tell, however, what factual data said recommendation was based on. 
No data has been submitted to support the flows requested and the application 
should therefore be rejected. 

ODFW does not have specific files for their instream water right applications. 
The original data supporting the Basin Investigation and Environmental 
Investigation has apparently been lost or misplaced. No other supporting data or 
"technical data" was submitted by the applicant as required by OAR 690-77-020 (4)(g). 
Since no technical data was included with ODFW's application, the application 
should be returned to the applicant for curing of defects or resubmittal. 

VII. WRD FAILED TO ANALYZE FLOW NEEDS 

The flow levels approved by the Proposed Final Order are not based on any 
analysis of the need for the flows requested. ORS 537.332(2) sets out the definition of 
"in-stream flow" which the Department is supposed to follow when determining 
instream water rights: the 'minimum quantity of water necessary to support the 
public use requested by an agency." The Proposed Final Order does not address the 
minimum quantity of water or flow levels necessary to support the uses applied for. 
A review of the WRD file shows that no such analysis has occurred. The only 
review undertaken by the WRD was a check to see if the requested flows are Jess than 
the average estimate natural flow ("EANF'; OAR 690-77-015 (4)). 

VIII. OREGON METHOD IS INHERENTLY FLA WED 

The methodology used for this application, the "Oregon Method", is 
inherently flawed in that it is based on a methodology that has been superseded and 
is not reliable, and is based on outdated or insufficient information (testimony is 
cited by Al Mirati of the Oregon Department of Fish and Wildlife regarding the 
"Oregon Method", to the Oregon Water Resources Commission, on December 6, 
1990). The determinations made from the Oregon Method are not re1iable and 
should therefore be rejected by the WRD or the Commission as the final authority in 
determining the level of in stream flows necessary to protect the public use (ORS 
537.343 (2)). 

IX. OREGON METHOD IS INHERENTLY FLA WED - WRD SHOULD REJECT 
APPLICATION 

One of the requirements of the Department's application review is contained 
in OAR 690-77-020 (3): " ... all applications for instream water rights shall be based on 
the methods of determining instream flow needs that have been approved by 
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administrative ru1e of the agencies submitting the applications." (See also part V. 
above ). This requirement does not mean that the Department can simply accept 
ODFWs assertion that the "Oregon Method" is the basis for the requested flows. The 
Department must actively review the application to see if the Oregon Method and 
ODFWs instream rules are being followed. Where applicable, ODFW must also 
submit supporting data to show that the standards and criteria contained in their 
rules have been followed. 

Th~ actual measurements used by ODFW to set requested flow levels are 
totally inadequat~ to validate those amounts; these measurements were made by 
ODFWs predecessor, the Oregon State Game Commission, as shown in the 
Appendices to the Basin Investigations and the Environmental Investigations. 
Actual measurements of streamflow were not made at times when key life stages 
occurred and, in fact, the severe limitations of the date available show that they are 
inadequate to validate the requested flows: "Actual measurement of streamflow 
made at or near recommended instream flow requirements and made at times when 
key life stages occur are important to validate the methodology used, and to validate 
that the recommended instream flow requirements provide desirable habitat 
conditions." Instream Flow Methodologies. Louis C. Fredd, Oregon Department of 
Fish and Wildlife (1989), page 12. 

X. 'EANF CALClJLATIONS ARE DEFECTIVE OR INCOMPLETE 

There are no calculations for information in the WRD file to show 
what ''ratios" were used or how adjustments were made to any gauged flows 
to detennine the 50% exceedance flows, and there is also no information in 
the technical review to show the type of statistics used (see "Methods for 
Determining Streamflows and Water Availability in Oregon", Robison, P22 
and 23) The EANF calculations are defective resulting in high EANF levels 
and thus allowing excessive recommended flows by the WRD. 

CONCLUSION 

This protest is filed in accordance with OAR 690-77-043. The issues raised 
should be considered as part of a contested case hearing. The WRD's Proposed 
Final Order is inadequate and defective and has failed to follow applicable 
rules. A thorough review of the Application is necessary to determine the 
minimum quantity of water necessary to support the public uses applied for. 

The Proposed Final Order fails to consider and note the superiority of 
priorities as enumerated in the Klamath River Compact, and other provisions 
contained therein. 

For the reasons set forth above, the Protestant asserts that the ~ce11flf!lr\\ 
application is defective and should be returned to the applicants. The R~ V CU 
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levels requested are excessive and are not necessary to support the public uses 
proposed. Flow levels set at the rates proposed will interfere with future 
maximum economic development of the waters of the State of Oregon. 
Excessive flow rates for instream water tights represent a wasteful and 
unreasonable use of the water involved. (ORS 537.170 (8)(e)). If approved, an 
exception for stockwater use should be added as a condition of the right. 

Based on the points discussed above, the Proposed Final Order should 
deny the application for a permit or modify the Proposed Final Order 
accordingly. 

Respectfully submitted this ~ day of CM~ 1996. 

RUNNING Y RANCH 

CERTIFICATE OF SERVICE 

I hereby certify that on the qf!/ctay of~ 1996, I served a 
true and accurate copy of the foregoing Protest ~ed Final ~rder on 
the applicant by mailing said copy by first class mail, postage prepaid, by 
depositing said copy in the United States Post Office in Klamath Falls, Oregon 
addressed as set forth below: 

Oregon Department of Fish & Wildlife 
2501 SW First Avenue 
P.O. Box59 
Portland Oregon 97207 

Protest P. 5. 
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COPY CHECK-OFF SHEET FOR PROPOSED FINAL ORDERS 

CC: FILE# IS 70813 

WATERMASTER # DEL SPARKS 

REGIONAL MANAGER : BOB MAIN 

ODF&W - County: Klamath 

DE 

PARKS 

OTHER STATE AGENCY IF NECESSARY : 

DIVISION 3 3 LIST: COLUMBIA RIVER INTERTRIBAL FISH COMMISSION; U.S. FISH & WILDLIFE; 
(CHECK ONLY IF APPLICABLE) NORTHWEST POWER PLANNING COUNCIL & NATIONAL MARINE FISHERIES 

POWER BUILDER UPDATER ; 

WATER FOR LIFE (TODD HEIDGERKEN) 

OTHER ADDRESSES OF PEOPLE WHO PAID THE $10 FEE: 

PEOPLE WITH OBJECTIONS. COMMENTS OR REQUESTED COPY W/0 $10 (SEND THE $10 LETTER) : 

_,._ __________ ____ _______________ ________ __ _ 

CASEWORKER CINDY SMITH 
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OTHER (IDENTIFY) 

10539 LOTTERY PROCEEDS 

1302 LOTTERY PROCEEOS Is 
0467 HYDR© ACTIVITYi U C NUMBER 

0233 POWER LICENSE FEE (FW/WRD) 

0231 HYDRO LICENSE FEE (FW/WRD) 

HRDRO APPLICATION Is 
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REQUEST FOR STANDING 

Application Number ___ :[S_,__-=-·--7__;,__0=.:8::::....!..:L:a...5i_ _ ____ _ 

Applicant ·s Name 01)~£t W -----=::;:;.,__.....;_.;::__:=--- - ------
Na me. address and telephone number of the party r equesti ng standing: 

ame 

?, 0~ .f> D )C 50 < 
Address =-1 

Telephone N 

CEIVED 
OCT 81996 

,vATER RESOURCES DEPT. 
SALEM, OREGOil 

I have included and submit with this Request. all reasonably ascertainable 
issues and all reasonably available arguments supporting my position. 

I cert ify that the information I have provided in this Request is accurate. 
t rue and corre t to the best of fT/Y knowledge. 

Date 

Instructions: 

Any person may request standing for purposes of later participation in any contested case 
proceeding on the proposed final order . The fee required at the time of submitting this request 
is SS0.00. You l<fi 17 be notified i f a contested case hear ing i s scheduled. In order t o be a 
party i n t he contested case proceeding. an additional fee of SlS0.00 would need to be submitted 
at that time . This Request fTllSt be submitted to the Water Resources Department. 158 12th Street 
NE. Salem. Oregon 97310. prior to the close of the period for receiving protests. Failure to 
r aise a r easonably ascertainable issue in this Request or in a hearing or fai lure to provide 
suffici ent specificity to afford the Department an opportunity to respond to any issue pr ecludes 
j udicia l r evi ew based on t hat issue. 

Water Resources Department Staff Use only 

Fees Receipt Number 

Entered into data base Staff Reviewer 

Received within filing oeriod Date 
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FORT KLAMATH CRITICAL HABITAT LANDOWNERS 
P.O. BOX 503 

FORT KIAMATH, OREGON 97626 

October 8, 1996 

Oregon Water Resources Department 
158 12th Street NE 
Salem, Oregon 97310 

Dear Sirs: 

We, the undersigned Fort Klamath Critical Habitat Landowners (FKCHL) hereby 
request standing for the purposes of participating in any contested case proceeding 
on the proposed final order or for judicial review of a final order of the following 
instream water right applications: 

Stream 
Annie Creek 
Crooked Creek 
Cherry Creek 
Fort Creek 
Sevenm.ile Creek 
Sun Creek 
Upper Klamath Lake 
Klamath River 
Wood River 

Application Number 
IS70831 
IS70807 
IS 70798 
IS 70810 
IS 70830 
IS70819 
IS70813 
IS 70812 
IS 70829 

In accordance with the requirements of OAR 690-310-160(3)(a-e) we submit 
the following: 

( a) Mary Lou Thompson 
Fort Klamath Critical Habitat Landowners 
P.O.Box503 
Fort Klamath, OR 97626 
(541) 381-2235 

( b) Fort Klamath Critical Habitat Landowners 
P.O.Box503 
Fort Klamath, OR 97626 
(541) 381-2235 

( c) The Fort Klamath Critical Habitat Landowners supports the proposed 
final order as issued. 

(d) As landowners in the areas where instream water rights have been 
requested, we would be harmed if the conditions or parameters set out in the 
proposed final orders are modified. It is our position that there is not currently any 



Fort Klamath Critical Habitat Landowners 
October 8, 1996 
Page 2 

excess water for appropriation. Therefore, any increases in the amount of 
appropriation could be detrimental. In addition, OAR 690-77-015 (2) establishes a 
management objective for achieving the amounts of in.stream flows necessary to 
support the identified public uses. There is not a clear plan as to how this objective is 
to be met, and each stream will be different. Any modifications to the proposed final 
orders could be detrimental to our interests. 

(e) Enclosed is a $50 fee for each instream water right application listed on 
this request for standing in accordance with ORS 536.050 (l)(p). 

Thank you for your attention to our request. 

/L,~/IM~ 
·c 7/ ~6. Be~ n I Fl-. t~qf1 

/M n/ci ,J R c"d.es 
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Bailey; IWR PFO Comments; Klamath and Lake Basins 
, Page 2 

October 4, 1996 

ODFW COMMENTS AND RECOMMENDATIONS 
INSTREAM WATER RIGHT PROPOSED FINAL ORDERS 

WRD BASIN: Klamath and Lake 
ODFW FISH DISTRICT: Klamath 

Note: unless otherv.~se specified, all comments/changes apply to both the Proposed Final Order 
(PFO) and the draft Certificate. 

1) 70094 

Two requested flow regimes are listed in the PFO, one for recreation and one for fish. Only one 
proposed flow regime is listed in the PFO, the higher one, for recreational use. On the draft 
Certificate, only fish use is specified, but the flow regime for recreational use is proposed. It 
seems both flow regimes and uses should be listed ih the Certificate. It is unclear how WRD 
would regulated these rights, but it does seems necessary to have them clearly spelled out in the 
Certificate. 

Further, in the case of requested flows for fish, EANF and unappropriated flows are greater in all 
months, and therefore, the statutory presumption is established for fish uses. There is are some 
months where requested recreation flows exceed EANF and this is where the presumption is not 
established, but it is only for one of the uses. 

2) 70486 

The source name and reach descriptions are incorrecL The source name should be: 
DREWS CREEK TRIB GOOSE LAKE. 

The reach description should be: 

DREWS CREEK FROM HEADWATERS RIVER MILE 0.0 (SECTION 34, T37S, 
R17E); TO QUARTZ CREEK <NESW. SECTION 18. T38S. R17E). 

3) 70661 

The Range number in the upstream end of the reach description should be: 
.. . (SENE, SECTION 8, T36S, RI8E); ... 

4) 70805 

Requested flow in June and the Proposed flow in June on the draft Certificate should be: 120 cfs. 

5) 70813 
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.Bailey; !WR PFO Comments; Klamath and Lake Basins 
Page 3 · 
October 4, 1996 

The source name should be: LINK RIVER TRIB TO KLAMATH R. 

6) 70814 

The county should be: Klamath. 

7) 70829 

The source name should be: WOOD R tributary to AGENCY LK 

S) 70817 

The source name should be: PARADISE CR TRIB SY CAN R. 

9) 70818 

P.7/9 

The source name and reach description are incorrect. The source name should be: SPRING CR 
tributary to WJLLL~MSON R 

The reach description should be: 

SPRlNG CREEK FROM SPRING CREEK SPRlNGS AT RIVER MILE 3.0 (SENW, 
SECTION 33, TO\VNSHTP 33S. RANGE 7E WM); TO THE MOUTH AT RIVER MILE 
0.0 {SENE, SECTION 9, TOWNSB1P 34S. RANGE 7E WM) 

The requested flow regime is incorrect, apparently from the also incorrect source. The correct 
requested flows are: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
300 300 300 300 300 ~ 300 JQQ 300 300 300 300 

Accordingly, the proposed flows would change to: 

JAN FEB MAR APR MAY JUN rur.. AUG SEP OCT NOV DEC 
300 300 300 300 298 270 277 296 300 300 300 300 

10) 70820 

The county should be. Klamath. 

11) 70830 

The source name should be: SEVENfil..E CR TRIB AGENCY LK . 
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April 29, 1.996 

Director 
Or egon Department of Fish and Wildlife 
2501. SW First Ave 
PO Box 59 
Portland OR 97207 

Oregon 
WATER 

RESOURCES 

DEPARTMENT 

Reference : Instream water rights in the Klamath Basin, 
Files 70094, 70799, 70800, 70808, 70809, 7081.3-
7081.5, 7081.7, 7081.9, 70820, 70830-70832 

Dear Oregon Department of Fish and Wildlife: 

This document, called an "Initial Review", is to inform you of the 
potential limitations to your proposed instream water right and to 
describe some of your options. Based on the information you have 
supplied, the Water Resources Department has made several 
determinations: 

The referenced applications are complete and not defective. 

The proposed use is not prohibited by law; 

The instream use is allowed under ORS 542 . 620, the Klamath 
River Compact; 

1. Application 7 0 094 
JOINT APPLICATION FROM 
KLAMATH R TRIB PACIFIC 
KLAMATH COUNTY 

Priority da te: 10/13/89 
ODFW AND OREGON PARKS AND RECREATI ON DEPT. 
OCEAN 

KLAMATH R FM THE CONFLUENCE OF JC BOYLE POWERHOUSE TAILRACE & 
THE NATURAL CHANNEL AT R. M. 220.4 (NWNW, S 1.3, T40S, R6E WM); 
TO THE OREGON/CALIFORNIA BORDER R.M. 209.3 (NWNE,S1.3,T41.S,R5E WM) 

a. The amount of water requested 

Recreation 
JAN FEB MAR APR MAY JUN 
1500 1500 1500 1500 1500 1500 

Fish life and fish habitat 
JAN FEB MAR APR MAY JUN 
550 550 550 550 550 550 

b. The estimated average natural 

JAN FEB MAR APR MAY JUN 
2170 2290 2840 3390 3230 2780 

for instream use : 

JUL AUG SEP 
1500 1500 1500 

JUL AUG SEP 
550 550 550 

flow: 

JUL AUG SEP 
1900 1330 1160 

OCT 
1500 

OCT 
550 

OCT 
1260 

NOV DEC 
1500 1500 

NOV DEC 
550 550 

NOV DEC 
1500 

Commerce Building 
158 12th Street NE 
Salem, OR 97310-0210 
(503) 378-3739 
FAX .(503) 378-8130 
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C . Allowable water use 

Recreation 
JAN FEB MAR APR MAY JONI JUL AOG SEP OCT NOV DEC 
1500 1500 1500 1500 1500 1500 1500 1330 1160 1260 1500 1500 

Fis h life and fish habitat 
JAN FEB MAR APR MAY JUN JUL AOG SEP OCT NOV DEC 
550 550 550 550 550 550 550 550 550 550 550 550 

2. Application 70799 Priority date: 10/26/90 

S FK SPRAGUE R TRIB SPRAGUE R 
LAKE COUNTY 

SOUTH FORK SPRAGUE RIVER FROM CAMP CREEK AT RIVER MILE 28 . 7 (SESW, 
SECTION 14, TOWNSHIP 36S, RANGE 16E WM); CREEK RIVER MILE 21.6 
(NWSW, SECTI ON 10, TOWNSHIP 37S , RANGE 16E WM} 

a . The amount of water requested for instream use: 

JAN FEB 
40 40 

MAR 
40 

APR 
40 

MAY 
40 

JUN 
20 

JUL 
10 

b. The estimated average natural flow: 

JAN FEB MAR APR MAY JUN JUL 
11.9 12.9 17.6 54.4 92 37.1 9.61 

C. Allowable water use 

JAN FEB MAR APR MAY JUN JUL 
11.9 12.9 17.6 4 0 40 20 9.61 

3. Application 70800 

s FK SPRAGUE R TRIB SPRAGUE R 
LAKE COUNTY 

AUG 
10 

AUG 
6.58 

AUG 
6.58 

SEP 
10 

SEP 
7.68 

SEP 
7.68 

OCT 
40 

OCT 
9 . 72 

OCT 
9. 72 

Priority date : 

NOV 
40 

NOV 
11.5 

NOV 
11.5 

DEC 
40 

DEC 
12.5 

DEC 
12.S 

10/26/90 

SOUTH FORK SPRAGUE RIVER FROM THE HEADWATERS AT RIVER MILE 3 2 . 0 
(NENE, SECTI ON 2, TOWNSHI P 36S, RANGE 16E WM}; TO CAMP CREEK AT 

RIVER MILE 28.7 (SESW, SECTION 14, TOWNSHIP 36S , RANGE 16E WM} 

a. The amount of water requested for instream use : 

JAN FEB 
6 6 

MAR 
10 

APR 
10 

MAY 
10 

JUN 
1 

JUL 
4 

b. The estimate d av erage natural flow: 

JAN FEB 
3.52 3.66 

MAR APR 
4.91 15.7 

c . Allowable water use 

JAN FEB 
3.52 3.66 

MAR 
4.91 

APR 
10 

MAY 
29.3 

MAY 
10 

JON 
12.3 

JON 
7 

JUL 
3.22 

JUL 
3.22 

AUG 
4 

AUG 
2.16 

AUG 
2.16 

SEP 
4 

SEP 
2.51 

SEP 
2.51 

OCT 
10 

OCT 
3.11 

OCT 
3.11 

NOV 
6 

NOV 
3.58 

NOV 
3.58 

DEC 
6 

DEC 
3.78 

DEC 
3.78 



4. Applic a tion 70808 

DEMING CR TRIB S FK SPRAGUE R 
KLAMATH COUNTY 

DEMI NG CREEK FROM THE HEADWATERS 

PAGE 3 

Priority date: 10/26/90 

(SECTI ON 1, TOWNSHIP RANGE 36S, 
lSE WM); TO ROCKY FLAT CREEK (DRAINING CAMPBELL RESERVOIR) (SENW, 
SECTION 24, TOWNSHIP 36S, RANGE 14E WM) 

a . The amount of water requested 

JAN FEB MAR APR MAY JUN 
10 10 10 10 10 5 

b . The estimated average natural 

JAN FEB MAR APR MAY JUN 
7. 72 10.1 18 66.4 75.2 18.4 

c. Allowable water use 

JAN FEB MAR APR MAY JUN 
7. 72 10 10 10 10 5 

5. App l i cat i on 70809 

FISHHOLE CR TRIB S FK SPRAGUE R 
KLAMATH COUNTY 

FISHHOLE CREEK FROM BRIGGS SPRINGS 

for instream use : 

JUL AUG SEP OCT NOV DEC 
1 1 5 10 10 10 

flow: 

JUL AUG SEP OCT NOV DEC 
3.18 2.34 2.89 4.05 5.92 7.48 

JUL AUG SEP OCT NOV DEC 
1 1 2.89 4.05 5.92 7.48 

Priorit y da te: 10/26/90 

(NENW, SECTION 35, TOWNSHIP 38S, 
RANGE lSE WM); TO THE MOUTH AT RIVER MILE 0.0 (NWSE, SECTION 27, 
TOWNSHIP 36S, RANGE 14E WM) 

a . The amount of water requested for instream use: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
10 10 10 10 10 7 4 4 4 10 6 6 

b. The estimated average natural flow: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
11.5 25.6 48 .2 55.1 33.3 23.5 10.9 5.02 4.81 5. 4 3 5.35 8.08 

c . Allowable water use 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
10 10 10 10 10 7 4 4 4 5.43 5.35 6 



6. Application 70813 

UPPER KLAMATH L TRIB KLAMATH R 
KLAMATH COUNTY 

PAGE 4 

Priority date: 10/26/90 

LINK RIVER FROM LINK RIVER DAM (SECTION 30, TOWNSHI P 38S, RANGE 9E 
WM); TO LAKE EWAUNA AT RIVER MILE 0.0 (SECTION 32, TOWNSHIP 38S, 
RANGE 9E WM) 

a . The amount of water requested 

JAN FEB MAR APR MAY JUN 
60 60 80 80 80 30 

b . The estimated average natural 

JAN FEB MAR APR 
2120 2210 2680 3210 

c. Allowable water use 

JAN FEB MAR APR 
60 60 80 80 

7. Application 70814 

LONG CR TRIB SYCAN R 
KLAMATH COUNTY 

MAY JUN 
3120 2740 

MAY JUN 
80 30 

LONG CREEK FROM UNNAMED TRIBUTARY 

for i nstream use : 

JUL AUG SEP OCT NOV DEC 
20 40 30 30 30 50 

flow: 

JUL AUG SEP OCT NOV DEC 
1880 1310 1140 1240 1470 1760 

JUL AUG SEP OCT NOV DEC 
2 0 4 0 3 0 30 30 so 

Priority date: 10/26/90 

(SWl/4, SECTION 1, TOWNSHIP 33S, 
RANGE lSE WM}; TO THE MOUTH AT RIVER MILE 0.0 (SENE, SECTION 36, 
TOWNSHIP 32S, RANGE 14E WM) 

a. The amount of water requested for instream use: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
3 3 6 6 6 3 1 1 1 6 3 3 

b. The estimated average natural flow: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
4 4 .83 8.5 28.5 58 .4 21.1 3 . 83 2.28 2.45 2. 89 3 . 5 9 4 . 22 

c. Allowable water use 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
3 3 6 6 6 3 1 1 1 2.89 3 3 



8. Applicati on 70815 

N FK SPRAGUE R TRIB SPRAGUE R 
LAKE COUNTY 

PAGE 5 

Priority date: 1 0/26/90 

NORTH FORK SPRAGUE RIVER FROM HEAD OF RIVER SPRING AT RIVER MILE 
3 4 .0 (SWSW, SECTION 15, TOWNSHIP 35S, RANGE 16E WM) TO SHEEPY CREEK 
AT RIVER MILE 17 . 5 (SENW, SECTION 15, TOWNSHIP 35S, RANGE lSE WM) 

a . The amount of water requested 

JAN FEB MAR APR MAY JUN 
30 30 30 30 30 20 

b . The estimated average natural 

JAN FEB MAR APR MAY 
71.2 62.7 52.5 97.8 199 

C. Allowable water use 

JAN FEB MAR APR MAY 
30 30 30 30 30 

9 . Application 70817 

PARADI SE CR TRIB SKULL CR 
KLAMATH COUNTY 

JUN 
143 

JUN 
20 

for instream u se : 

JUL AUG SEP OCT NOV DEC 
10 10 10 30 30 30 

flow: 

JUL AUG SEP OCT NOV DEC 
79 66.2 76.8 88.9 86.3 79.2 

JUL AUG SEP OCT NOV DEC 
10 10 10 30 30 30 

Priority date: 10/26/90 

PARADISE CREEK FROM HEADWATER SPRINGS (NENE, SECTION 21, TOWNSHIP 
34S, RANGE lSE WM(; TO THE MOUTH AT RIVER MILE 0.0 (SWNE, SECTION 
22, TOWNSHIP 33S, RANGE lSE WM) 

a . The amount of wate r requested for instream use: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
3 3 6 6 6 3 1 1 1 6 3 3 

b. The estimated average natural -flow : 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
3 .15 3.82 6.91 24.3 49.2 17 2.94 1. 75 1.89 2.23 2.81 3.32 

c. Allowable water use 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
3 3 6 6 6 3 1 1 1 2.23 2.81 3 



10. Application 70819 

SUN CR TRIB ANNIE CR 
KLAMATH COUNTY 

PAGE 6 

Priority date : 10/26/90 

SUN CREEK FROM CRATER LAKE NATIONAL PARK BOUNDARY (SENW, SECTION 
17, TOWNSHIP 328, RANGE 7 . S0E WM) ; TO THE MOUTH AT RIVER MILE 0 . 0 
(SECTION 4, TOWNSHIP 338, RANGE 7. 'S0E WM) 

a . The amount of water requested 

JAN FEB MAR APR MAY JUN 
10 10 10 10 10 10 

b. The estimated average natural 

JAN FEB MAR APR 
10.3 9.49 9 .86 14.9 

c. Allowable water use 

JAN FEB MAR APR 
10 9.49 9.86 10 

11. Applica tion 7 082 0 

SYCAN R TRIB SPRAGUE R 
LAKE COUNTY 

MAY JUN 
26.6 32.8 

MAY JUN 
10 10 

for instream use: 

JUL AUG SEP OCT NOV DEC 
8 8 8/15 15 15/10 10 

flow: 

JUL AUG SEP OCT NOV DEC 
27 16.9 13.4 16 12.7 13.8 

JUL AUG SEP OCT NOV DEC 
8 8 8/13 .4 15 12.7/10 10 

Pri ori ty date : 10/26/90 

SYCAN RIVER FROM SOUTH FORK SY CAN RIVER AT RIVER MILE 6 8 . 2 (SECTION 
35, TOWNSHIP 338, RANGE 16E WM); TO PARADISE CREEK AT RIVER MILE 
58.2 (SWNE, SECTION 22, TOWNSHIP 338, RANGE lSE WM) 

a . The amount of water requested for instream use : 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
15 15 20 20 20 15 12 10 10 20 15 15 

b. The estimated average natural flow : 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
10.5 12 18.2 50.9 116 54.8 13 7.42 7.95 8.99 10.2 11.3 

C. Allowable water use 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
10.5 12 18.2 20 20 15 12 7.42 7.95 8.99 10.2 11.3 

.. 



12. Application 70830 

SEVENMILE CR TRIB UPPER KLAMATH L 
KLAMATH COUNTY 

PAGE 7 

Priority date: 10/26/90 

SEVENMILE CREEK FROM DRY CREEK AT RIVER MILE 17 . 9 (NWSW, SECTION 
11, TOWNSHIP 33S, RANGE GE WM); TO THE MOUTH AT RIVER MILE 0.0 
(SWNE, SECTION 9, TOWNSHIP 35S, RANGE 7.S0E WM) 

a. The amount of water requested for instream use : 

JAN FEB 
15 15 

MAR 
15 

APR 
15 

MAY 
15 

JUN 
12 

JUL 
10 

AUG 
10 

SEP 
8 

b. The estimated average natural flow: 

JAN FEB 
90.3 93 

MAR APR 
97.3 102 

c. Allowable water use 

JAN FEB 
15 15 

MAR 
15 

APR 
15 

MAY 
106 

MAY 
15 

JUN 
105 

JUN 
12 

JUL AUG SEP 
71.1 59.9 64 

JUL 
10 

AUG 
10 

SEP 
8 

OCT 
15 

NOV 
15 

DEC 
15 

OCT NOV DEC 
73 . 2 88.7 90.5 

OCT 
15 

NOV 
15 

DEC 
15 

13. Application 70831 

ANNIE CR TRIB WOOD R 
KLAMATH COUNTY 

Priority date: 10/26/90 

ANNIE CREEK FROM EAST FORK ANNIE CREEK AT RIVER MILE 13.0 (SECTION 
18, TOWNSHIP 31S, RANGE 6E WM); TO THE MOUTH AT RIVER MILE 0 . 0 
(SESW, SECTION 10, TOWNSHIP 33S, RANGE 7.S0E WM) 

a. The amount of water requested for instream use: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
40 40 40 4 0 40 30 20 20 20 40 40 4 0 

b . The estimated average natural flow: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
44.4 41.1 4 2.7 64.3 115 142 117 73 57.9 69. 4 54.8 59.7 

C . Allowable water use 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
40 40 40 40 40 30 20 20 20 40 40 40 



14. Application 70832 

BROWNSWORTH CR TRIB S FK SPRAGUE R 
KLAMATH COUNTY 

PAGE 8 

Priority date: 10/26/90 

BROWNSWORTH CREEK FROM HAMMOND CREEK AT RIVER MILE 3 . O (NWNE, 
SECTION 31, TOWNSHIP 36S, RANGE 16E WM); TO THE MOUTH AT RIVER MILE 
0.0 (SENW, SECTION 2, TOWNSHIP 37S, RANGE lSE WM) 

a . The amount of water requested for instream use: 

JAN FEB MAR APR MAY JON JUL AUG SEP OCT NOV DEC 
10 10 10 10 10 6 3 1 1 3 10 10 

b . The estimated average natural flow: 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
8.36 9.64 14.2 45.1 66.5 23.2 5.39 3.81 4 . 52 5.91 7.46 8.55 

c. Allowable water use 

JAN FEB MAR APR MAY JON JUL AUG SEP OCT NOV DEC 
8.36 9.64 10 10 10 6 3 1 1 3 7.46 8.55 

NOTE: Exceptions to the instream water right flows are likely to 
appear on the certificate if one is issued. The Department is 
working on the exact wording of the conditions. The conditions are 
likely to allow some amount of additional appropriations for human 
and livestock consumption. 

Your applications can be moved to the next phase of the water 
rights application review process. 

Please reference the application number when sending any 
correspondence regarding the conclusions of this initial review. 
Comments received within the comment period, will be evaluated at 
the next phase of the process. 

At this time, you must decide whether to proceed or to withdraw 
your applications as described below. 

Withdrawal: 

If you choose not to proceed, you may withdraw your application. 
To accomplish this you must notify the Department in writing by May 
13, 1996 . For your convenience you may use the enclosed "STOP 
PROCESSING" form. 
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To Proceed With Your Application : 

If you choose to proceed with an application, you do not have to 
notify the Department. Your applications will automatically be 
placed on the Department's Public Notice to allow others the 
opportunity to comment. After the comment period the Department 
will complete a public interest review and issue a proposed final 
order. 

If you have any questions: 

Feel free to call Michael Mattick at (503) 378-8455 ext. 276 or 1 
(800) 624-3199 if you have any questions . Please have your 
application number(s) available if you call . 

Sincerely, 

(! 4 cS11J/_ 
Cindy Smith 
Initial Review Team 

cc: 

enclosures: 

Regional Manager, Watermaster, Water Availability 
Section 
Stop Processing Form 
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Oregon 
August 18, 1994 

WATER 

RESOURCES 

DEPARTMENT 
Bernard L. Simonsen 
Rocking AC Ranch 
9390 Highway #140 East 
Klamath Falls, OR 97498 

Reference: File G-12868 - Rocking AC Ranch 
File G-13712 - Robert and Helen Cheyne 
Instream water right applications - IS-70094, 
IS-70799 through IS-70802, IS-70804, IS-70805, 
IS- 70806, IS-70808, IS-70809, IS-70812 through 
IS-70817, IS-70820 through IS-70823 'and IS-70832 

Dear Mr . Simonsen: 

Your letters of February 6, February 16, March 31 and July 21 
were recently brought to my attention. I apologize for the delay 
in responding to your letters in a more timely fashion, however 
the demands on my time seem to exceed my ability to preform tasks 
as promptly as I would like. 

In regards to Application G-12868, we have received, what we 
consider two letters of objections to the technical review 
report . One from WaterWatch of Oregon and your letter of 
February 6, 1994. Both of these letters will be addresse d by 
staff as soon as time allows . 

Application G-13712 in the name of Mr. and Mrs. Cheyne, filed on 
June 13, 1994, has yet to receive a review by staff and will 
receive a technical review report in the order it is was received 
with other requests. Your comment form was received on June 28, 
1994 as an interested party and you will be placed on our 
distribution list to receive a copy of the technical review 
report when it is completed. 

I am enclosing a list of instream water right applica tions that 
were submitted by the Oregon Department of Fish and Wildlife f o r 
the waters of the Klamath River Basin . I have highlighte d the 
applications in which you expressed an interest i n. Thes e 
applications are referenced above. Please review the l i s t. I f 
there are any other instream water right applications 
you wish to receive a technical review report and have 
an opportunity to object, please notify me and I will 
include you as an interes ted party. • . . . 

Commerce Building 
158 12th Street NE 
Salem, OR 97310-0210 
(503) 378-3739 
FAX (503) 378-8130 



August 18 , 1994 
Bernard L. Simonsen 
Rocking AC Ranch 
Page Two 

The process for instream water right applications is described by 
our Division 77 Administrative Rules (copy enclosed), and is 
s i milar to our out-0f- stream or groundwater application process. 

Again I apologize for the delay in responding to your request . 
Please feel free to contact me if you have any questions and I 
will be happy to address any concerns you may have . 

Respectfully, 

Steve Brown 
Water Rights Program Analyst 
Water Right/Adjudication Division 

cc: files 

12ll 



Mr. Steve Brown 

Rocking AC Ranch 
9390 Highway #140 East 
Klamath Falls, OR 97603 

Water Resources Department 
3850 Portland Road, NE 
Salem, OR 97310 

Dear Mr. Brmvn, 

FEB 2 Z 1994 
NATER RESOUHCES DEPT. 

SALEM, OREGON 

February 16, 1994 

I have been advised that you are beginning the technical review of the 
instream water rights for the Klamath Basin. Since I own property on the 
Sprague River and lease a ranch on the Klamath River, I am greatly 
interested in this review and its outcome. 

Accordingly, I would like to be informed of the status of this review 
with regard to the following streams in Klamath County, and would like a 
copy of the technical review when it is available: 

• North Fork of the Sprague River 
• Tributaries of the North Fork of the Sprague River 
• South Fork of the Sprague River 
• Tributaries of the South Fork of the Sprague River 
• Klamath River between Klamath Falls and Keno 

Additionally, I would be interested in background data on these 
instream reviews and the process which will be followed in evaluating the 
requested flows. 

I appreciate the opportunity to provide input into this process. 

Sincerely, 

#~~ 
Bernard L. Simonsen, 
Owner 



United States Department of the Interior 
BUREAU OF RECLAMATION 

MID-PACIFIC REGI0N 
KLAMATH PROJECT 

6600 WASHBURN WAY 
IN REPLY 

REFER TO: KLAMATH FALLS, OREGON 97603·9365 

K0-140 
W'DR-4 .10 

State of Oregon 
Water Resources Department 
Attention: Michael Mattick 
3850 Portland Road NE 
Sa)em OR 97310 

NOV 2 6 1990 ,· 

, . 

Subject: Public Notice for Instream Water Right Filings Applications 70812 
and 70813 (Water Rights) 

We appreciate the opportunity to review the subject applications for jnstream 
wate:r rights filed by the Oregon Department of Fish and Wildlife (ODF&iv). Our 
comments are based on jnformation in the weekly abstract of water rights 
applications provided by the Water Resources Department and not on actual 
copies of the applications which would normally be the case. 

Si11ce both of these applications request a minimum flow in a channel located 
directly below a controlled release, we find ourselves in Lhe position of 
objecting to them unless certain provisions mentioned below are included in 
the permits. It is possible, although unlikely, that the flows could be O in 
these reaches of the Klamath and Link Rivers . We are concerned that a minimum 
flow could impair our operation of the Link River Dam and Keno Regulating 0Am 
and mi'ly ultimately affect our water rights. 

~e are requesting formal review pursuant to ORS 690-77-000 et.seq. In 
addition, we would appreciate receiving any information on how the requested 
flows were arrived at. We assume that some procedure such as Instream Flow 
Jnc1·Pmental Methodology (JFIM) was used by the OOF&W. 

Appl ication 70812 An jnstream application for 250 Lo 400 ft 3/ s between Keno 
Dam and the Head of the J.C. Boyle Reservoir, a dista11cP. of 4 .5 mil es. 

Keno Dam is operated by Pacific Power & Light Company under a contract 
with the United States. The d,1111 provides 1·jvP.1· elF!vr1tion control on tlrnt 
part of the Klamath between Lake Ewauna a11d Keno. \<;hi le not likely,_ it 
is ronceivab]P thar flows bP)ow Keno Dam could fr1Jl below thP 250 ft l, s 
m1n1mum. This would be the result of dl'nueht c(l11dilio11s l,/hf-!t•eby 1·1~ ) ,•;1st-' 

10 the Klamath River system from Upper Klam;:i th Lake would be cnrt;"ti]ecl I n 

ns~ure irrigation supplies fur· Klc:1nrath Pr0jr1ct l"nter 11sers. 



Any permit issued for an instream water right should clearly state that 
t he permit is junior to irrigation water rights held by the Bureau of 
Reclamation and those rights recognized by the Klamath River Compact. 
The Compact clearly places the priorjty of use for Fish and Wildlife 
below that of irrigation . 

Application 70813 An i nstream application for 20 to 80 ft3/s between Link 
River Dam downstream to Lake Ewauna. 

Link River Dam is the controlllng structure for Upper Klamath Lake and is 
operated by Pacific Power & Light Company under a contract with t he 
United States. Drought conditions may require the Bureau of Reclamation 
to take over control of the dam. If this condltion occurred, the Bureau 
must retain the flexibility to operate the dam to protect irrigation 
supplies which may include lowering the flows in the Link River below the 
20 ft 3/ s minimum. 

As stated in reference to appli cation 70813, any permit issued for an 
instream water right should clearly state that the permit is junior to 
irrigation water rights held by the Bureau of Reclamation ancl those 
rights recognized by t he Klamath River Compact . The Compact clearly 
places the priority of use for Fish & Wildlife below that of irrigati on. 

At this time, it does not appear that other instream flow applications 
mentioned in the abstract will have a detrimental effect on Klamath Proj ecL 
irrigation water supplies, however, we would also like to point out that the 
Klamath River Compact would apply to these applications as well. Any permits 
issued should clearly reference the Compact and i ts effects on Prjorities. 

Kirk C. Rodgers 
Project Manager 



OC1 2b ~990 
Application No'.>.'.t?..081.3 

Permit No . ................................. 

Name ........ 9.8.~gQJ! ... P.~m:t ... .f.!.?.h ... &JVi_ldlife 

Ad~7g~~:~:::~~-~:~:~::::.:.:.~.~t 1 and .. OR ..... 9 7 20-i·····--:····:·::::::::::::::···················· 
.. ·•····························································· Address - ............................................................. . ............ . u,, ••••••••••••••••••••••••• 

Beginning construction ................................................................................................... . 
Completion of construction ................. . 

Extended to 
Complete application of water 

Extended to 

Form Ill 

................................................................................. 
...................................................................................... 

....... ............ u ....................................................... . 
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