




Appendix F 

d mnsulmt selection. 

06/12/84 Field inspection of powerhouse and passage berm; discuss WDF 
Project operation and finishery issues. 

06/22/84 Discuss study soope of work; fish beha\ior issues; and life WDF, WDG, TT, 
cvcle reauirements. NMFS 

07BlBl 

01/13/85 

01/29/85 

02R8/85 

1 06/19/85 1 Progress report to Joint Agencies and discus study results WDF, *DG. TT. 
NMFS. FWS I 

Field trip to observe powerhouse operation; water 
discharge; fish passage berm study. 

Flat tripbed meeting to selen test sites. 

- 

I I 

03120186 Present study results; fry stranding potential; side channel WDF, WDG, 
considerations: Proiect omration: review draft rewn. NMFS, FWS 

WDF. TT, NMFS 

WDF, WDG, TT, 
NMFS. FWS 

Project operation and District power supply and 
management issues. 

Flat tri~ffield meeting on test sites. 

03/04/87 Status repon; identify remaining mks; interim report to the WDF, WDG, 
FERC. NMFS, FWS 

WDF, WDG, TT, 
NMFS, FWS 

WDF 

03/19/85 

04E3/85 

Discuss study results, implications to salmon, and Project 
operation. 

Field trip to check on ramping rate rest results. 

WDF 

WDF, WDG. '17, 
NwFs ~ 



Date. From 

06/19/84 District 

D 7 W  WDF 

07/25/84 District 

D8116B-l District 

08/31/84 WDF 

D9m5/84 WDG 

09105/84 NMFS 

09,06/84 FWS 

05/16/85 District 

08107iIS Local news 
media 

MnoI86 District 

031071% District 

02/17/87 District 

05R2/87 District 

11/12/87 District 

12/23/87 District 

051lM9 ( District I Joint Agencies Consultations and I l 
~ i s t r i a  Comments on Third Drah of Operating F-115 

Plan with District response. 

03,06190 District WDF Reqoest to reconsider Operating Plan F-119 
comments. 

03/1UPO WDF District Acceptance of Operating Plan F-123 
doamramping rates. 

'WDF--Washington Department of Fisheries; WDG--Washington Department of Game (now 
Wildlife); TT--Tulalip Tribes; NMFS--National Marine Fisheries Se~ces;  and FWS--US. Fish 
and Wildlife Service. 



2320 California St., Everett. Washington 98201 258-821 1 
Mailing Address: P. 0. Box 1107. Everett. Washington 98206 

Mr. Lynn Childers 
U. 5 .  Fish & Wildlife 
2625 Parkmont Lane S.W. 
Olympia, Hashington 98502 

Dear Mr. Childers: 

June 19. 1984 
PUD 1 5 2 4 2  

RE: Sultan River Project 
Anadromous Fish Study - Powerhouse Ramping Rate 

The District has selected the firm of CHZM-Hill as the leading 
candldate to conduct the study. T o  follow up on comments made by the 
joint agencies during proposal review about interest in scoping, you are 
invited to a study scoping meeting which is scheduled to follow the 
1:30 p.m. on June 22nd on the fish berm study at Parametrix's office in 
Bellevue. Their street address is 13020 Northup Way. Suite 8. 

Until after the meeting the consultant is doing very limited 
work on scoping. To enhance meeting productivity. a copy of the 
CHZM-Hill initial proposal is enclosed for your advance review and memory 
refresher. Roy Metzgar is the District's contact for this purpose 
(258-8560). 

Yours very truly, 

1 - c- t.._.. L "\  

L .  Chet Grimes 
Chief, Generating Resources 

Enclosure 





July 2, 1984 

Mr. Edward K. Aghjayan, Manager 
Snohomish County PUD #l 
P. 0. Box 1107 
Everett, Washington 98206 

Dear Mr. Aghjayan: 

Down-Ramping of the Pelton Turbines 
at the Sultan River Hydroelectric 
Facility 

Washington Department of Fisheries (WDF) in cooperation with 
Seattle City Light, has recently completed a study of the 
effects of down-ramping and the stranding of salmon fry in 
the upper Skagit River. This study, which is presently in 
final draft form, showed that down-ramping during the night 
at the Skagit River Gorge Dam hydroelectric facility consistently 
caused significantly less salmon stranding mortalities than 
down-ramping during hours of day-light (1/2 hour before sunrise 
to 1/2 hour after sunset). Because of these results, WDF 
requests that down-ramping of the Sultan River project occur 
during the night in a manner that would allow the river, 
downstream of the powerhouse, to stabilize prior to 1/2 hour 
before sunrise. We believe adoption of this operational 
procedure will be beneficial to the salmon resources of the 
Sultan River as losses due to stranding will be minimized. 

- 
WDF realizes it may be necessary to down-ramp the Project 
during day-light hours. If such a situation arises, we request 
that the down-ramping occur at the slowest rate possible, 
but not to exceed 6" per hour, when flows are less than 600 
cfs as measured at the powerhouse gauge. This is in contrast 
to the license requirement of 6" per hour down-ramp rate 
without regard to the river stage. 

WDF appreciates Snohomish County PUD's involvement with the 
resource agencies and Tribes in the development of a flow 
release plan which will protect and possibly enhance the 
salmon fisheries resource in the Sultan River. Your adoption 
of the down-ramping changes will further protect the resource 
by lessening the occurence of stranding mortality. 



/ 
dward K. Aghjayan - 2 - July 2 ,  1984 

As was mentioned at a meeting on June 22, 1984, use of the 
information developed from the Skagit River and other studies 
will significantly decrease the scope and cost of any stranding 
study planned for the Sultan River. As promised, a copy 
of the Skagit Stranding Study Report will be made available 
to you when it is in final form. If we can provide additional 
clarification or information regarding this matter, please 
contact Mr. Bob Gerke or Mr. Ken Bruya at (206) 753-3624. 

Sincerely, 

Q A f L $  - d . / &  
William R. Wilkerson, 
Director 



July 25, 1984 
PU D  15474 

Mr. William R .  Wilkerson 
Dlrector 
State o f  Washington 
Department o f  Fisheries 
115 General Administration Building 
Olympia, WA 98504 

Dear Mr. Wilkerson: 

RE: Jackson (Sultan) Project - FERC No. 2157 
Down-ramping Operation o f  Pelton Units 

Your letter o f  July 2nd addressed to Mr. Edward K. Aghjayan 
requested that down-ramping o f  the Pelton units, which discharge directly 
to the river, occur during the night so that the river is stabllized 
one-half hour before sunrise. Prior to the written request, the same 
rampdown procedure was requested verbally by Mr. Gerke during an earlier 
site visit. 

Since that time, the District has honored that request in 
planning the operational schedule for power production by the Pelton 
units (Nos. 1 and 2). Initially, however. w e  did not recognize o r  
misunderstood the desire for flow stability also prior t o  daylight. 
Subsequent discussion with WDF and other joint agencies' personnel 
clarified that point for us and operatlonal procedure schedules were 
further modified accordingly. Furthermore, on the infrequent occasions 
when a dayllght down ramp was required, a rate o f  three inches per hour 
was met. We have been able to implement your requests due to the 
operating conditlons this year. However. w e  can not assure you o f  such 
operatlon in the future throughout subsequent operating years. 

Durlng start-up and testing procedures. and in this initial 
operating season, the District has intentionally chosen a conservative 
course of action regarding any flow requlrements f o r  the flsh. The 
preferred night down-ramp procedure is. however, a significant limitation 
on project operation. The District will be very interested in reviewlng 
the results of the pending Skagit River Study report regarding flsh 
stranding. Also. the results o f  pending studies o f  thls issue on the 
Sultan R i v e r  will have important bearing o n  project down ramplng. 



- Mr. William R. Wilkerson -2- July 25, 1984 

Down-ramp during daylight hours was at the slowest rate 
allowable with the equipment during a recent operatlonal demonstration of 
different discharges t o  the river for joint agency observation related t o  
scoping the fish passage study. That down-ramp schedule requires over 
eight hours t o  complete from full power t o  minimum instream flow at the 
powerhouse stream gage. 

The District is aware o f  the agencles' concern about stranding 
mortality and the lack o f  supportive ramping rate information for the 
Sultan River and project operation. We recognize and appreciate the 
assistance from the joint agencies t o  the District during project 
planning. licensing, construction and initial operating. We desire t o  
maintain the positive and cooperative atmosphere experienced thus far. 
In that spirit. we will attempt t o  comply wlth your request while 
obtaining essential lnformation regarding operation effects o f  the 
project on the Sultan River a s  required by the Settlement Agreement. 

Yours very truly. 

cc: Mr. G. Engman 
Department o f  Game 

Mr. J. Linvog 
Natlonal Marine Fisherles Service 

9.0%- 
J. D. Maner 

Mr. D. Somers 
Tulallp Tribes. Inc. 

Mr. L. Childers 
U.S .  Fish & Wildlife 

Mr. R. Gerke 
Department o f  Fisherles 

Federal Energy Regulatory Commlsslon 

Mr. P .  Foote 
FERC 

Executlve Director 
Utility Operations 

Mr. R. Blukis 
FERC 



Mr. Gary Engman 
Department of Game 
509 F a i r v i e w  Avenue N o r t h  
S e a t t l e ,  Washington 98109 

August  16. 1984 
PUD 15609 

M r .  Lynn C h i l d e r s  
U.S. F i s h  & W i l d l i f e  
2625 P a r k m n t  Lane S.W. 
Olympia.  Washington 98502 

M r .  Jon L i n v o g  Mr. Rober t  Gerke 
N a t i o n a l  Mar ine  F i s h e r i e s  S e r v i c e  Department o f  F i s h e r i e s  
7600 Sand P o i n t  Way N.E. 3939 C l e v e l a n d  Avenue 
B i n  C 15700 Tumwater. Washington 98504 
S e a t t l e .  Washington 98115 

M r .  Dav id  Somers 
T u l a l i p  T r i b e s .  I n c .  
6700 Totem Beach Road 
M a r y s v i l l e ,  Washington 98270 

Dear S i r :  

A r t  

Jackson ( S u l t a n )  P r o j e c t  - FERC 2157 
Anadromous F i s h  M i t i g a t i o n  - Ramping Rate Study 

i c l e  55 o f  t h e  Order  Amending L i cense  and C o n d i t i o n  3 ( c )  i n  
t h e  Uncontested Of fer  o f  S e t t l e m e n t  r e q u i r e s  a s t u d y  t o  d e t e r m i n e  t h e  
e f f e c t s  o f  powerhouse d i s c h a r g e  on anadromous t r o u t  and salmon 
p o p u l a t i o n s .  I n  c o o p e r a t i o n  w i t h  t h e  J o i n t  Agencies t h e  D i s t r i c t  
p repared a s t u d y  p l a n  f o r  a l l  r e q u i r e d  s t u d i e s  and s u b m i t t e d  i t  o n  
schedule to  t h e  FERC l a s t  y e a r .  Regard ing t h e  ramping r a t e  s tudy ,  
s t r a n d i n g  of young f i s h  due to  r e d u c i n g  powerhouse d i s c h a r g e  to  t h e  r i v e r  
i s  t h e  p r i n c i p a l  concern.  Up ramping ( i n c r e a s i n g  f l o w s )  i s  n o t  o f  
s i g n i f i c a n t  i n t e r e s t .  

E a r l y  t h i s  y e a r  the  D i s t r i c t  reques ted  s t u d y  p r o p o s a l s  from 
i n t e r e s t e d  c o n s u l t i n g  e n t i t i e s .  F o l l o w i n g  p r o p o s a l  r e v i e w  by  t h e  J o i n t  
Agencies. t h e  D i s t r i c t  s e l e c t e d  t h e  f i r m  o f  CH2M H i l l  to p r e p a r e  a 
d e t a i l e d  scope o f  work. Subsequent to  s e l e c t i o n  o f  t h e  c o n s u l t a n t ,  t h e  
WDF proposed a s t r a t e g y  for e v a l u a t i n g  t h e  ramping r a t e  so as to  reduce  
the  l o s s  o f  young f i s h .  A l s o  c e r t a i n  ramp down p rocedures  were r e q u e s t e d  
v e r b a l l y  and l a t e r  i n  w r i t i n g  by  t h e  WDF. A t  t h i s  t i m e ,  t h e  D i s t r i c t  i s  
comply ing w i t h  those r e q u e s t s .  



Anadromous Fish Mitigation 
Ramping Rate Study 

Due to the unavailability o f  the Pelton units while undergoing 
modification at the critical period this year, subsequent lack of stored 
water necessary for conducting flow studies (reservoir lowered to protect 
work at Culmback Dam) and the agency expressed desire to avoid loss of 
young fish through experimental ramping rate flow fluctuations, the 
District temporarily delayed development o f  a scope o f  work. During the 
July 31st meeting of the Joint Agencies at the powerhouse, Mr. Hetzgar 
proposed conducting ramping rate study work (flow changes) later this 
year (November - December). As importantly, field work such as site 
selection and surveying can be accomplished this Fa1 1 during low flow 
periods. With those events and schedule in mind. the District proposes 
accelerating the scope o f  work review ir: order t o  complete a contract 
with CH2M Hill which would enable initial field work proposed in the 
enclosed scope of work t o  begin in late September o r  early October. 

The target date for District Commission approval of this 
contract is September 25th. Since a 7-10 day advance minimum is required 
for Commission agenda items, it is imperative that we receive your 
comnents no later than September 4th on the enclosed scope of work to 
meet that schedule. If you have any questions on this. please contact 
Roy Hetzgar at 258-8666. 

Yours very truly, 

. 0. Maner 
Executive Director 

Utility Operations 

Enclosure 

cc: Roy Metzgar 



D R A F T  

SULTAN R I V E R  HYDROELECTRIC PROJECT 

RAMPING RATE STUDY 

SCOPE OF WORK 

AUGUST 15, 1984 

PHASE 1 

Task 1.1 Refine Study Elements 

Review p r o j e c t  ope ra t ion  IFERC documents, f a c i l i t y  

t o u r ) ;  reconnaissance r i v e r  ( review r e p o r t s ,  maps, 

photographs,  s i t e  v i s i t ) ;  meet w i th  j o i n t  

agenc ies .  

Task 1.2 S e l e c t  C r i t i c a l  S i t e s  

Review GeoEngineers' maps and s e l e c t  12 p o t e n t i a l  

sites; e l e c t r o f i s h  12 s i t e s  and s e l e c t  e i g h t  

s i tes;  ground t r u t h  ( v i a  r a f t )  e i g h t  s i t e s  w i th  

j o i n t  agenc ies  and s e l e c t  fou r  c r i t i c a l  s i tes  f o r  

ramp t e s t i n g .  

Task 1.3 E s t a b l i s h  S i t e  Parameters ( fou r  si tes) 

', 

S e t  up bench marks and head p ins ;  survey s t r eam 

c r o s s  s e c t i o n s  ( t h r e e  p e r  s i t e ) ;  e s t a b l i s h  

temporary s t a f f  gages ( t h r e e  p e r  s i t e ) .  

Task 1 . 4  Define C r i t i c a l  Flow Range 

F l o a t  r i v e r  a t  f o u r  f lows ( 8 5 0 ,  6 5 0 ,  4 5 0 ,  and 

200  c f s )  w i t h  j o i n t  agenc ies ;  observe  wate r  



surface elevations (WSE) at critical sites at 

1,500,  1 ,200,  850,  650 ,  450, and 2 0 0  cfs; review 

flow versus WSE's for each cross section with 

agencies to determine critical flow range; write 

up decision and rationale. 

Task 1.5 Determine Downramp Attenuation and Lag Time 

Measure WSE's versus time at temporary staff 

gages at two flow increments ( 1 , 5 0 0  to 8 5 0  cfs 

and 8 5 0  cfs to 2 0 0  cfs); measure and compute area 

of dewatering. 

Task 1.6 Review Literature 

Review literature on downramping effects on 

salmonid fry; identify common trends and apparent 

site-specific findings; determine information 

gaps pertinent to the Sultan River project; 

relate literature findings to physical test 

results to determine need for stranding tests. 

Task 1.7 Verify Downramp Safety 

Based on the above tasks, an initial downramp 

scheme will probably be proposed. If this is the 

case, observations of potential fry stranding will 

be made to verify whether or not significant 

stranding is being avoided with the scheme. 

Shoreline observations at the critical sites will 

be made in duplicate during the autumn for juve- 

nile steelhead and salmon, in the spring for 

salmon fry, and in the summer for emergent steel- 

head fry. Day and night observations will be 

made. Electrofishlng prior to each test will 

verify the presence of fry at the critical sites. 



Task 1.8 Analyze Data 

Reduce survey notes; plot stream cross sections; 

summarize electrofishing results; plot downramp 

attenuation and lag time per site; develop at- 

tenuation and lag time formulas; prepare maps of 

critical sites; sunnarize verification results. 

Task 1.9 Prepare Reports 

Prepare a client review draft report to include 

an introduction, description of methods, results 

of Tasks 1.4 to 1.8, discussion of results, and 

recommendations. This report will be followed by 

an agency review draft and final report for 

Phase 1. 

PHASE 2 

Phase 2 will consist of the actual testing of variable ramp 

rates when salmon and/or steelhead fry are present. The 

step-by-step testing approach (see attached figure) is con- 

servative to minimize fry mortalities. This jchedule assumes 

that a critical flow range is identified during Phase 1 

(850  to 200 cfs assumed for illustrative phrposes). 

Task 2.1 Conduct Fry Stranding Tests 

Observe critical test areas for stranded fry; 

conduct tests in duplicate during spring, summer, 

and autumn under daytime and nighttime conditions; 

determine downramp attenuation and lag time at 

each site; measure dewatered zone areas. 



Task 2 . 2  Determine Fry Availability and Emergence Time 

Electrofish study sites prior to each downramp 

test. Follow progress of electrofishing results 

to determine peak emergence time; measure fish 

length. 

Task 2.3  Analyze Data 

Prepare summary tables and graphs showing results 

by variable tested; conduct statistical tests 

where appropriate (most likely regression analysis 

or paired comparison tests). .. 

Task 2.4  Prepare Reports 

Prepare a client draft, agency draft, and final 

report to include introduction, methods, results, 

discussion, and recommendations. 







, 
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August 31 , 1984 

M r .  J.D. Maner, Execut ive D i r e c t o r  
U t i l i t y  Operations 
Snohomish County P.U.D. 
Post O f f i c e  Box 1107 
Everett .  Washington 98206 

Dear M r .  Maner: 

Jackson (Sul tan)  Project-FERC 2157 
Anadromous F i s h  Mit igat ion-Ramping Rate  stud^ 

We are prov id ing  the f o l l o w i n g  comments on the Dra f t  Scope o f  Work submit ted 
on August 15, 1984 by your  se lec ted  consu l tan t  (CH2M H i l l  ). We apprec ia te  
t h e  t i m e l y  oppor tun i t y  t o  comment on t h i s  scope o f  work and a n t i c i p a t e  working 
c l o s e l y  w i t h  you and your  consu l tan t  i n  the  process o f  developing data on t h e  
operat ion o f  P ro jec t  2157 t o  minimize i t s  impact on the  f i s h e r y  resources o f  
t h e  Sultan River.  

General Comments 

As you are aware, the  Washington Department o f  F i she r ies  (WDF) has had con- 
s iderab le  experience i n  eva lua t i ng  the e f f e c t  o f  f l u c t u a t i n g  f lows below 
hyd roe lec t r i c  p r o j e c t s  on the  salmon resource. The s p e c i f i c  problem 
t o  be addressed by your  s tudy proposal, r e l a t i v e  t o  the s t rand ing  o f  j u v e n i l e  
salmon, has been i d e n t i f i e d  as a v e r y  ser ious problem f o r  bo th  pre-emergent 
( w i t h i n  t h e  g rave l )  and post-emergent ( f r e e  swiimning) juven i les .  We have 
conducted s p e c i f i c  eva lua t ions  concerning s t rand ing  impacts on the  
Columbia, Cowli tz,  North Fork Lewis and Skagi t  Rivers. A copy o f  the  m s t  
recent  Skagi t  R iver  fry s t rand ing  study was sent to  you on August 19. 
This  study demonstrated very  c l e a r l y  the hazards o f  downramping on salmon 
fry, espec ia l l y  du r ing  hours o f  darkness. 

Based on extensive background in fo rma t ion  w are  very c e r t a i n  t h a t  f l o w  
f l u c t u a t i o n s  which c rea te  dewatering o f  c r i t i c a l  P a b i t a t  w i l l  induce 
s i g n i f i c a n t  m o r t a l i t y  a t  the  t imes o f  year  when j u v e n i l e  salmon are 
present. Our prev ious s t rand ing  eva lua t ions  i n d i c a t e  t h a t  a l t e r i n g  r a t e s  
and t ime per iods f o r  dewaterlng c r i t i c a l  h a b i t a t  can s i g n i f i c a n t l y  
e f f e c t  t h e  degree o f  j u v e n i l e  salmon m o r t a l i t y .  However, a l l  c o n d i t i o n s  
examined r e s u l t e d  i n  a t  l e a s t  some m o r t a l i t y .  

- - 'I' -' 
\ .. \\ \ \  j ( 



Mr. J.D. Haner. -2- August 31, 1984 

I t  i s  the  Department of Fisheries'  position tha t  Sultan Project  operations 
should be such tha t  flow fluctuations do not harm the  salmon f i s h e r i e s  
resource. In order t o  accomplish this, we believe the  downramping events 
should be conducted above a cer ta in  flow level. I f  flow f luctuat ions  mst 
occur below the c r i t i c a l  level then they rmst be done infrequently and 
during hours of darkness. We recognize t ha t  occasional flow f luctuat ions  
below the c r i t i c a l  level will occur for season adjustments of project  
operations, i.e., maintenance purposes, and due t o  mergency s i tua t ions .  
Based on previous experience, we feel that  we can s t i pu l a t e  a downramping 
procedure for these s i tua t ions  and that  only limited f i e ld  ver i f ica t ion  
of these procedures i s  required. Our desi re  t o  only conduct l imited f i e l d  
ver i f icat ion of the downramping procedures i s  based on the f ac t  that  
extensive downramping t e s t s  themselves have an associated s ign i f ican t  
mortality. WDF i s  opposed to  conducting extensive t e s t s  which k i l l  juvenile 
salmon to  corroborate study resu l t s  from other stream systems, which we 
a r e  confident produced re1 iab le  resul ts .  

Our approach t o  resolving the  stranding issue is to conduct a l imited f i e l d  
study, primarily t o  ascertain a " c r i t i c a l  flow level". Phase I of your 
study proposal essen t ia l ly  would accomplish t h i s  task. The resu l t ing  data 
i n  combination with exis t ing information should provide a l l  the data 
necessary t o  develop a project  operational plan t ha t  would protect  the salmon 
f r y  from incurring stranding conditions. 

Our approach t o  solving the potential stranding problem on the Sultan River 
was discussed thoroughly a t  a June 22 m e t i n g  with the  PUD, f i s h e r i e s '  agency 
and Tribal personnel. I t  was our impression t ha t  t h i s  type of approach was 
endorsed by those present including PUD s ta f f .  I t  seemed to  be the general 
opinion of a l l ,  that  a limited study ( l ike  Phase I )  was warranted b u t  i t  was 
not necessary t o  conduct yet another duplicative stranding study (as proposed 
i n  Phase 11) tha t  would k i l l  large numbers of f ish .  For t ha t  reason, we are  
surprised and somewhat dis t ressed t ha t  your study proposal includes Phase 11. 

Specific Comments 

The Phase I portion of the  scope of work i s  the  study which needs ta be 
conducted and we are supportive of t h i s  baslc portion of the  scope of work. 

Task 1.2 - We agree t h a t  four fSnal study sites are  necessary. 
However, due t o  the  time period involved, past  
observations of salmon f r y  and/or associat ion w i t h  
spawning habi ta t  may be bet ter  se lect ion c r i t e r i a  than 
e lectrof ishing resu l t s ,  par t i cu la r ly  for  salmon. 
Salmon f r y  a re  not present during the  Fall mn ths  
when the  study is scheduled to take place. 

Task 1.3 - We concur w i t h  the  need for  s i t e - spec i f ic  s t a f f  gauges 
and cross sect ions  a t  each study s i t e .  However, one 
gauge per s i t e  appears suf f ic ien t  to us a t  t h i s  time. 
We are open to discussfon w i t h  CH2M Hi1 1 regarding the 
ra t ionale  for three per study s i t e .  



. 
I M r .  J.D. Maner -3- August 31, 1984 

Task 1.4 - This i s  the  most important pa r t  o f  t h e  study e f f o r t  and 
we a r e  very i n t e r e s t e d  i n  accurate de terminat ion  o f  t h e  
c r i t i c a l  f low l e v e l  as discussed above. However, we 
quest ion  the approach o u t l i n e d  here. A f t e r  the  s t a f f  
gauges are  i n  place and cross sec t ions  have teen 
measured, i t  would be more p r a c t i c a l  t o  schedule an 
i n i t i a l  survey a t  the in tewnediate f l ow  o f  650 c f s .  
Based on the r e s u l t s  o f  t h i s  survey, schedule subsequent 
surveys a t  f lows above o r  below t h i s  l e v e l  to  adequately 
de f ine  the  " c r i t i c a l  f l ow  l e v e l "  f o r  p r o t e c t i o n  o f  
j u v e n i l e  salmon r e a r i n g  h a b i t a t .  

Task 1.5 - We concur t h a t  t h i s  data i s  necessary t o  the  program but 
caut ion  t h a t  the t ime per iods f o r  i t s  c o l l e c t i o n  nus t  
be c a r e f u l l y  coord inated w i t h  the  f i s h  and w i l d1  i f e  
agencies t o  minimize adverse impacts o f  data c o l l e c t i o n .  

Task 1.7 - Th is  t a s k  appears t o  assume t h a t  a downramping scheme 
i s  requ i red  f o r  dewatering o f  the  c r i t i c a l  h a b i t a t  
on a r e g u l a r  basis.  We f e e l  t h a t  t h i s  i s  i napp rop r ia te  
and unnecessary. L im i ted  e l e c t r o f i s h i n g  w i l l  be requ i red  
a t  appropr ia te  t imes t o  v e r i f y  the  use o f  the  c r i t i c a l  
h a b i t a t  areas by salmon fry. These areas w i l l  be 
i d e n t i f i e d  i n  Phase I. 

Phase 2 - This p o r t i o n  o f  the  scope o f  w r k  i s  an extension and 
expansion o f  the work o u t l i n e d  i n  Task 1.7 above. To 
r e i t e r a t e ,  we f e e l  t h a t  t h i s  work i s  unnecessary as 
discussed i n  general comments. 

Task 2.2 - I n  con junc t ion  w i t h  the  l i m i t e d  mon i to r i ng  o f  the  
s t i p u l a t e d  domramping schedule discussed under general 
comments and i n  con junc t ion  w i t h  the  h a b i t a t  use 
v e r i f i c a t i o n  discussed under Phase I. Task 1.7, the  
e l e c t r o f i s h i n g  work should i nc lude  s u f f i c i e n t  sampling 
to adequately de f i ne  the  per iod  o f  presence f o r  salmon 
fry. 

We a r e  l o o k i n g  forward t o  meeting w i t h  you and M2M H i l l  to f i n a l i z e  the  
scope o f  work f o r  t h i s  study. I f  you have any quest ions rega rd ing  our  
comnents, p lease contac t  Bob Gerke a t  (206) 753-3624, o r  Ken Bruya a t  
(206) 753-0250. 

Sincerely,  

Robert ~ e r w  Ass is tan t  Chief  
Hab i ta t  Management D i v i s i o n  

cc: Gary Enyan-Game 
Jon Linvog-WFS 
David Somers-Tulalfp 
Lynn Childers-USFWL 





Roy Metzgar 
Snohomish County PUD No. 1 
P. 0. Box 1107 
Eve re t t ,  Washington 98206 

Re: D r a f t  Scope o f  Work, Ramp 
FERC 2157. 

i n g  Rate S 

T e l e p h o n e :  7 7 5 - 1 3 1  1 

i.iuir;d 

SE? 09 1x4 

R. G. METZGAR 

tudy, Jackson H y d r o e l e c t r i c  Pro jec  

Dear M r .  Metzgar: 

We have reviewed the d r a f t  Scope o f  Work. I n  view o f  the  stage o f  
development o f  t h i s  work plan, our comments concern the more fundamental 
quest ions we have a t  t h i s  t ime: 

Review o f  l i t e r a t u r e  (Task 1.6) should occur as p a r t  o f  Task 1.1. T h i s  
may be o f  l i m i t e d  value, however, s ince few g e n e r a l i t i e s  o the r  than t h a t  
f l u c t u a t i n g  f l ows  s t rand  f i s h  may be a p p l i c a b l e  t o  Su l tan  R ive r .  

Pothole s t rand ing  i s  n o t  mentioned and i s  apparent ly  excluded from con- 
s ide ra t i on .  T h i s  aspect  may be as c r i t i c a l  as open bar  s t randing.  

C r i t e r i a  t h a t  w i l l  be used i n  Task 1.4 t o  i d e n t i f y  " c r i t i c a l  f low range' 
are n o t  spec i f i ed .  

Task 1.5 i nc ludes  measurement and computation o f  dewatered area. T h i s  
should be accomplished under Task 1.4. 

The need f o r  "Phase 2" i s  unclear.  Tes ts  under Task 1.7 i f  
a p p r o p r i a t e l y  scoped should have a l ready  prov ided needed answers,but 
t e s t  cond i t i ons  under 1.7 a r e  vague. Bear ing h e a v i l y  on these 
cond i t i ons  a r e  ac tua l  p r o j e c t  opera t iona l  f l e x i b i l  i t i e s  and in tended 
modes o f  operat ion.  

Apparently, considerable r e l i a n c e  i s  p laced on r a f t i n g  f o r  
t r a n s p o r t a t i o n  t o  study s i t e s .  Due t o  t h e  hazardous na tu re  o f  some 
r i v e r  reaches, t h i s  mode o f  t r a n s p o r t a t i o n  may be imprac t i ca l .  

Before a  f i n a l  Scope of Work i s  developed, we be l i eve  the j o i n t  agencies 
should meet w i t h  you and CHZM H i l l  t o  d iscuss agency concerns and t o  enhance 



Roy Metzgar 
September 5 ,  1984 
Page 2 

comnunication and understanding. We b e l i e v e  t h i s  would m a t e r i a l l y  
f a c i l i t a t e  development o f  a f i n a l  study p l a n .  

Very t r u l y  yours,  

THE DEPARTMENT OF GAME 

R &y t";...-- 
R .  Gary Engrnan a 
H a b i t a t  Management D i v i s i o n  / 

RGE : t d  

cc: WDF - Bruya 
KMFS - Linvog 
USFWS - S t o u t  
T u l a l i p  T r i b e s  - Sorners 
D i v i s i o n  - Fenton 
Region - M u l l e r .  P h i l l i p s ,  Kraemer 



UNITED STATES 
National Oceanic and Atmospharic Administration 
NATIONAL MARINE FISHERIES SERVICE 
ENWIONMENTAL b TECWNICAL SERVICES DMSION 
847 ME 19th AVENUE. SUITE 350 
PORTUND. OREGON 97232.2279 
16031 2JO-yOO 

September 5 .  1984 

J. D. Maner, Executive Director 
Utility Operations 
Snohomish County PUD No. 1 
P.O. Box 1107 
Everett, Washington 98206 

Dear Mr. Haner: 

Jackson (Sultan) Project (FERC No. 21571,  
Scope of Work for Ramping Rate Study 

Hational Marine Fisheries Service (NMFS) has reviewed the referenced 
scope of work. We have the following comments for your consideration. 

PHASE 1 

Task 1.2 Select Critical Sites. ' 

Electrofishing potential survey sites this fall may provide some useful 
data on juvenile steelhead abundance but limited, if any, information on fall 
chinook juveniles. 

Also, it is not clear what criteria will be used to select a "critical" 
site. This needs further discussion with the resource agencies. 
Additionally, when potential sites are being surveyed, observations of 
potholes should be made. The presence of potholes may indicate a potential 
stranding problem, and this should be evaluated in the study. 

Task 1.4 Define Critical Flow Range. 

Without data relating bar slope to stranding potential, it may be 
difficult Co determine what a "critical flow range" will be. Again, this 
will require the close cooperation and agreement of all parties. 

Task 1.5 Determine Downramp Attenuation and Lag Time. 

The actual downramp rate is not identified for this task. 

Task 1.6 Review Literature. This should be done as part of Task 1.1 
when study elements are being refined. 

Task 1.7 Verify Downramp Safety. It's stated that "an initial downraap 
scheme will probably be proposed." This should be more clearly re-stated to 
indicate that an initial downramp scheme will be proposed. After all, that 
is the primary purpose of Phase 1.  Also, it is unclear how "observations of 
potential fry stranding will be made ..." 



Phase 1 should also include a detailed examination of project 
operational flexibility in achieving various ramping scenarios (1.e. time of 
day, rate of ramping). 

PHASE 2 

It's not clear whether phase 2 will be needed. If it does appear that 
data on actual stranding mortalities will be necessary, then the unanimous 
agreement of all agencies will be required before this phase of the study can 
proceed. 

We suggest that a meeting 
possible so that a final scope 

between all parties be held as soon as 
of work can be developed. 

Sincerely. 

Dale R. Evans 
Division Chief 

cc: WDG (Engman) 
lJDF (Bruya) 
USFh'S (Stout) 
Tulalip Tribes (Somers) 
Snohomish PUD (Hetzgar) 



Bcological 8orrio.s 
2625 Parkmont L u e  S.W.. Bldg. B-3 

Oly~pia, Washington 98602 

Mr. J. D. Manor. Executive Director 
Isoborish county Public Utilities ~istrict Wo. 1 
P.O. Box 1107 
Everett. Washington 98206 

Re: Jackson (Sultan) ProJoat - llPC 2157 
A~adromoum TSmh Mitigation - Ramping Rate Study 

Dear Mr. Manor: 

The Fish and Wildlife Servioo ( W S )  has reviewed the proposed 
mcope of work (phase 1, mime tanks; phase 2, four tasks) for the 
rarping rate studios for tha Sultnn River, trmamitted with your 
August 16, 1984 letter. We offer the following comments and 
suggestio~m. 

*., : 
As re ~ndrrstnab t b i i  &p-1, 12 potemtial study mites woald be 
initially solocted on the b a s h  of topogrmpbic inforration pro- 
vided from the 'Gao-Boginrering raps". Of them., etght would be 
retained for further considerotion following the results of the 
electrofiahing efforts. After observing the remaining sitem from 
the water (via rafts at some unspecified flow), four "oritical 
site." will be selected. 

We question whether the resolution of the Beo-Enginearm' maps d l 1  
be mufficient to make site selection decision.. We suggest that 
it may be more effective to first float the river, making obser- 
vations of problem areas (depressions, side channels, etc.) end 
carefully locating these areas on maps. The on-river observa- 
tione mhould be made when the flow in the river is relatively 
low. Then, a comparison of this information with the Oeo-Eogin- 
eeriog maps could be made to determine what similarities exist. 
We assume that the "critical sites" uill be selected, in part, on 
how well they represent the areas of steelhead and salmon mtrand- 
ing. This information needs to be acquired early in the decision 
making proceom. 

It is unclear how the electrofisbiag information will he used to 
the site selection proceaa. There ere m a n y  factors which influ- 
ence the use of any given site. including the time of year, flow 
r n t r ,  time of day, etc. It is important to know what the objcc- 
t i - - i . e. i . - rbh*- i~1 o n  f v v .  i u v e n i  l r s .  H C J + ~  l i t  u l a r  s v e c i e ~ .  



.& - - i .wide d g e  of atren charactorimticm, atc. The obJoctivmr nmmd 
to be oloarlr mtated. 

Tank 1.3 - lmteblimh Bit. Parueterm I 

It im unolear am to the informotion thmt would be collected nnder 
thia tank. It mound8 from the heading of thim task that more - 
than Water Surface Plevationr will be token. 

'Task 1.4 - Dofine Critioal Tlow Panre 
I 

Althouh it may be demireible to flomt the river at thr four 
flow8 (850, 660, 450, and 200 cfm) 08 suggested in the work mcope 
propooal, more otber flow rater may prove to be more ruitmble. - 
We reoouend that the firmt trip be taken at an intermediate flow 
(660 or 450 cfm) m d  that any chongem, if needed, be made follow- 
ing the trip. - 
Task 1.6 - Review Literature 
Tho tamk to review the literature mhould be revimed-to include I 

the effectm of dounruping on juvenile malmonidm (mteelhead ond 
milver salmon). The premont propomal only includes ralmonid fry. 

We have mtrong romervmtionm oonoerning the Phame 2 mtudiem, the 
'octu81 tortimg o!,wnriablm ramp rates when mmlmon and/or mtr.1- 

I 

head 117 arm poment.. We believe that theme mtudiem ma7 oBu8e 
aigmifi,c.pt,.nd wrurm)md rortmlity. ,The .conoept of ,~or$tYOal.~ 
flow l~vol:&plim. thit'thare im more tpoo flou, .mbot,m ,.,di&, - 
otrandiag mortality dne to river fluotua$ionm im minimiid or 
inmignificmt. It im our moderatanding that the pnrpome of Phame 
1 is to determine the "critical flow level". If the effort. of 
Phasc.l.ue muccemmful, we question the need for the Phame 2 
rtudi.6. In edditiom, ramping rate studies elreedy conducted on 
the Skagit River may provide the necessary information to answer 
the questions that the Phame 2 mtudies are demigned to addreas. 
In conclusion, FUS cannot aupport the Phase 2 studiea. 

Thank you for the opportunity to review tbe scope of work for the 
ruping rate studies. 

Sincerely, 

Charlem A. Dunn 
Field Supervisor 

cc: WDG (Bngman) WDP (Bruye) 
WMPS (Linvog) Tulalip Tribes (Somers) 
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M r .  Garv Enoman 
~ e p a r t m & t  6 f  Game 
16018 M i l l  Creek Blvd. 
Bothel 1, Washington 9801 2 

M r .  Robert Gerke 
Department o f  F i she r i es  
3939 C l  eve1 and Avenue 
Tumwater, Washington 98504 

2320 California St., Everett, Washinglon 98201 258-82 1 1 

Mailing Address. P 0. Box 1107, Everell, Washington 98206 

May 16, 1985 
PUD 16379 

M r .  Jon L invog 
Nat ional  Marine F i s h e r i e s  Serv ice 
Bin C 15700 
7600 Sand Po in t  Way N.E. 
Sea t t l e ,  wash ing t in  9811 5  

I 
M r .  G w i l l  Ging 
U.S. F i sh  & W i l d l i f e  
2625 Parkmont Lane S.W. 
Olympia, Washington 98502 

M r .  David Somers 
Tu la l  i p  Tr ibes,  Inc. 
6700 Totem Beach Road 
Marysv i l  l e ,  Uashington 98270 

Gentlemen: 

Re: Anadromous F i sh  M i t i g a t i o n  Jackson P r o j e c t  
Powerhouse Ramping Rate S tudy lP ro jec t  Operations 

This i s  t o  p rov ide  you w i t h  a  progress r e p o r t  on the D i s t r i c t ' s  
Ramping Rate Study. Due t o  t he  low f l o w  cond i t i ons  and r e l a t e d  p r o j e c t  
opera t ing  schedule, t he  ramping r a t e  f i e l d  work f e l l  behind schedule. 
However, the consu l tan t  r e c e n t l y  has been able t o  rega in  t he  schedule due 
t o  favorab le  cond i t ions .  

Fo r res t  Olson attempted t o  arrange a group meeting w i t h  you a  
couple of months ago, i t  was t o  present  t he  r e s u l t s  o f  "d ry  run "  (w i thou t  
f r y )  f i e l d  work and poss ib le  ramping r a t e s  t o  be tested. Since chinook 
salmon f r y  emergence was imminent, and schedule c o n f l i c t s  prevented a  
quick group meeting, we met o n l y  w i t h  t he  Washington Department o f  
F i s h e r i e s  (Gerke). Notes o f  t he  meeting are attached. 



Joint  Agencies -2- May 16. 1985 

The rates recomnended by Forrest Olson and discussed w i t h  Bob 
Gerke were considered to  be conservative. Results t o  date have been 
good. Two s e t s .  (both dayh igh t )  of the high flow range (1,300 to  750 c f s  
ramp down) have been completed. One partial  low flow range ramp down was 
attempted ( b u t  instream flows were too high due t o  runoff). Another low 
flow t e s t  i s  scheduled for  May 11th a t  t h i s  writing. We are  optimistic 
that  the low flow range t e s t s  will be completed shortly,  i f  runoff and  
storage conditions continue to  be favorable. 

Other than for  ramp ra te  t e s t s ,  the Dis t r ic t  continues t o  
operate the project as  agreed t o  previously. Powerhouse dischargehiver  
flow changes required to  analyze the impact of ramping rates  are  i n  
accord w i t h  the ramp rates  discussed a t  the March 19. 1985 meeting. For 
example, to  reach 600 c f s  for  a 2"/hr. day l i g h t  t e s t ,  when the instream 
flow i s  800-900 cfs the units now are  ramped down a t  one inch/hour during 
hours of darkness through 750-600 cfs.  When fry are  in the r iver  and 
unti l  subsequent f ie ld  checking on the c r i t i c a l l y  of the 750-600 cfs  
range, we are attempting t o  avoid t h a t  zone as much as possible. 
Obviously, even i f  the project was not bu i l t  or  operating tha t  flow range 
would be encountered naturally. This i s  one of the technical issues now 
identified to be evaluated and resolved i n  the context of the ongoing 
study. 

As soon as the pending ser ies  of f i e ld  t e s t s  are concluded, a 
meeting will be scheduled to  review the resu l t s  with you and to  consider 
what steelhead fry tes t ing program, i f  any, i s  required for  tha t  species. 

Sincerely, 

_ - I  

R.  K. Schneider 
Power Manager 

Enclosure 

cc: Mr. F . ' ~ l son  
CH2M Hill 

Mr. R. Blukis 
FERC, San Francisco 

Mr. P. Foote 
FERC, Washington, D.C. 







February 20, 1986 
PUD 16730 

M r .  Gary Engman 
Washington Sta te  Dept. o f  Game 
16018 M i l l  Creek Bivd.  
Bothe l l ,  WA 98012 

M r .  David Somers 
T u l a l i p  Tr ibes, Inc.  
6700 Totem Beach Road 
Marysv i l le ,  WA 98270 

M r .  Robert Gerke 
Department o f  F i she r ies  
3939 Cleveland Avenue 
Tumwater, WA 98504 

M r .  Jon Linvog 
Nat ional  Marine F i she r ies  Serv ice 
7600 Sand Po in t  Way NE 
B in  C 15700 
Seat t le ,  WA 98115 

M r .  hill Ging 
U.S. F ish  & W i l d l i f e  
2625 Parkmont Lane S.W. 
Olympia, WA 98502 

Gentlemen: 

Jackson P ro jec t  - FERC #2157 
I n t e r i m  Powerhouse Ramping Rate Schedule 

The D i s t r i c t ' s  consultant,  C H Z M - H i l l ,  has completed t h e  f i e l d  
work needed t o  v e r i f y  the  f r y  s t rand ing  p o t e n t i a l  o f  some ramping r a t e  
s i t ua t i ons .  However, a l l  the  t e s t s  t h a t  might be des i rab le  have n o t  been 
conducted y e t  due e i t h e r  t o  low water storage, unsu i tab le  r u n o f f  
cond i t ions  du r ing  the  past months, o r  p r o j e c t  shutdown f o r  i nspec t i on  and 
maintenance. A d r a f t  r e p o r t  on the  ramping f i e l d  s tud ies  completed t o  
date i s  n e a r l y  f in ished,  bu t  w i l l  n o t  be completely ready f o r  your  t i m e l y  
review w i t h  t h i s  yea r ' s  f r y  emergence imninent. Therefore, t h e  D i s t r i c t  
i s  present ing t h e  i n fo rma t ion  here in  on powerhouse ramping r a t e s  t o  t h e  
J o i n t  Agencies a t  t h i s  t ime. 

A d r a f t  recomnended downramp r a t e  schedule i s  attached. This  
schedule i s  the  t e n t a t i v e  "bottom l i n e "  r e s u l t s  of t h e  work by CHZM-Hi11 
and w i l l  be i n  the  oendina d r a f t  s tudv reoor t .  I n  the  i n t e r i m  oe r iod  .. . ~ ~ - ~ ~ - 

between now (comnenbing ~ l b r u a r y  21) and subsequent r e p o r t  d i s t r i b u t i o n  

se h iqher  (4" o r  6" /h r )  a  3 inch/hr  i n t e r i m  r a t e  w i l l  be used. 
For the  ~ u n e - 1  - August 15 per iod,  i f  agency commenting has been delayed, 
the ramp r a t e s  i n  t h e  attached schedule w i l l  be fol lowed. 



Joint Agencies February 20, 1986 

For the 750-600 cfs flow range, if and when that range must be 
crossed, an overnight pause or delay will be employed in downramping from 
a higher flow before continuing with the downramp. Also, the downramp 
will be done during hours of darkness whenever possible. 

I -  

As a precautionary measure with suggesting interim ramp rate 
criteria we have calculated water temperature units (TU1s). As of 
February 14th (excluding 30 days, September 15 - October 14 while the 
Powerhouse was shutdown for maintenance) the total is 1,099 TU's. 
Assuming that the water temperature was 6OC (which it was) for those 30 
days produces another 330 TU's. The total is thus 1,429 TU's through 
mid-February. With present water temperatures of 4OC (7 TU's) fry 
emergence can be projected for near the end of February or early March. 
Thus, the proposed interim ramping rate period commencing on February 21 
should provide full protection for the fry. 

The draft report will be ready as soon as possible and sent to 
you to provide the explanatory discussion about the attached recommended 
downramp schedule. If you should have any questions in the meantime, 
please contact Roy Metzgar. 

Attachment 

cc: F. Olson, CH2M-Hill 

Very truly yours, 

Robert K. Schneider 
Director. Power Management 
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2320 California 

Mailing Addres 

Mr. Gary Engman 
Washington Sta te  Dept. o f  Game 
16018 M i  11 Creek Blvd. 
B o t h e l l ,  WA 98012 

M r .  David Somers 
Tu la l  i p  Tr ibes ,  Inc .  
6700 Totem Beach Road 
Marysv i l l e ,  WA 98270 

St., Eve 

:s: P 0. 
rett, 
8 0 k  

Washington 98201 258-821 1 

, 1107, Everett, Washington 98206 

March 7, 1986 
PUD 16746 

Mr .  Jon Linvog 
Nat iona l  Marine Fisher!  es Serv ice 
7600 Sand Po in t  Way NE 
B in  C 15700 
Sea t t l e ,  NA 98115 

M r .  G w i l l  Ging 
U.S. F i sh  & N i l d l i f e  
2625 Parkmont Lane S.W. 
Olympia. NA 98502 

M r .  Robert Gerke 
Department o f  F i she r ies  
3939 Cleveland Avenue 
Tumwater, WA 98504 

Gentlemen: 

Jackson P r o j e c t  - FERC #2157 
Anadromous F i sh  M i t i g a t i o n  - Ramptng Rate Study 

Transmi t ta l  o f  D r a f t  Reoort f o r  Review 

The D i s t r i c t  agreed, among o the r  th ings ,  i n  the  Uncontested 
O f f e r  o f  Sett lement w i t h  the  J o i n t  Agencies, t o  conduct a s tudy t o  
determine whether and under what opera t ing  cond i t ions  a down ramping r a t e  
( reducing powerhouse discharge) slower than s i x  inches per  hour i s  
appropr ia te  t o  avo id  adverse i npu ts  upon c r i t i c a l  l i f e  stages o f  
anadromous f i s h  (e.g. spawning, emergence, and rea r ing ) .  Stranding o f  
young salmonids du r ing  t h e  r e a r i n g  stage was of paramount i n t e r e s t  and 
concern. Fur ther .  P r o j e c t  License A r t i c l e  55 requ i red  t h e  Licensee t o  
prepare and f i l e  w i t h  the  Commission our  o u t l i n e  o f  proposed anadromous 
f i s h  m i t i g a t i o n  studies,  i n c l u d i n g  one f o r  t h e  ramping r a t e  s i x  months i n  
advance o f  i n i t i a l  P r o j e c t  operat ion.  

I n  general conformi ty  w i t h  t h e  proposed study o u t l i n e ,  the  
D i s t r i c t ,  w i t h  consu l tan t  ass is tance and agency consul t a t i o n ,  has 
conducted t h e  r e q u i s i t e  ramping r a t e  study. A l l  t e s t i n g  t h a t  might  be 
des i rab le  has n o t  been conducted y e t  due e i t h e r  t o  low r e s e r v o i r  storage, 
unsu i tab le  r u n o f f  cond i t ions ,  o r  p r o j e c t  shutdown f o r  i nspec t i on  and 
maintenance. A d r a f t  r e p o r t  on the  ramping r a t e  f i e l d  s tud ies  completed 
t o  date has been prepared f o r  your review (two copies enclosed). 



J o i n t  Agencies -2- March 7, 1986 

Recognizing t h a t  t h i s  r e p o r t  would n o t  be ready f o r  your rev iew 
p r i o r  t o  Chinook salmon f r y  emergence, t h e  D i s t r i c t  sent you a d r a f t  o f  
the proposed down ramp r a t e  f o r  t h e  i n t e r i m  pe r iod  u n t i l  t h e  r e p o r t  was 
reviewed by  the  J o i n t  Agencies. The ramp r a t e  schedule i n  t h e  enclosed 
r e p o r t  i s  t h e  same as we sent t o  you on February 20. except more 
conservat ive opera t ing  procedures a r e  now v o l u n t a r i l y  i n  e f f e c t ,  pending 
complet ion o f  your  review. 

T TL 
j t a r t i n a  a t  9:30 a.m. t o  be he ld  i n  t h e  conference room. NMFS. Sand Pt. 
& a t t l e .  Mr. Fo r res t  Olson, CHZM-Hill, w i l l  be present t o  p rov ide  
f u r t h e r  supplemental t echn ica l  d iscussion and respond t o  your  quest ions. 

9 
Also, D i s t r i c t  s t a f f  i nvo l ved  w i t h  P r o j e c t  o p e r a t i o n l m i t i g a t i o n  w i l l  
a t t end  t o  p rov ide  i n fo rma t ion  usefu l  t o  your  review and t o  l e a r n  o f  your 
i n t e r e s t  and response. We look  forward t o  another p roduct ive  meeting -. 

w i t h  YOU. I 

Very t r u l y  yours, 
ORIGINAL SIGNED BY R. K. SCHNEIDER 

Robert K .  Schneider 
D i r e c t o r ,  Power Management 

Enclosure ( 2  copies) 

cc: F. Olson, CH2M-Hill (w lo  enclosure) 
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M r .  G w i l l  G ing 
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M r .  Rober t  Gerke 
Washington S t a t e  Dept .  o f  F i s h e r i e s  
3939 C leve land  Ave. 
Tumwater. HA 98504 

Gentlemen: 

Jackscn ( S u l t a n  R i v e r )  P r o j e c t  - FERC #2157 
Anadromous F i s h  M i t i g a t i o n  Study 

Powerhouse fkwnrampino Rates - Rev ised S tudv  Reoor t  - - - - - - -. . - 

This  i s  t o  t r a n s m i t  a  r e v i s e d  r e p o r t  on t h e  s t u d y  conducted by  
F o r r e s t  Olson w i t h  ChzM-Hi l l .  S i g n i f i c a n t  r e v i s i o n s  o c c u r  p r i n c i p a l l y  i n  
Chapter  5 - Recommendations. Some minor  e d i t i n g  o f  a  c l a r i f i c a t i o n  n a t u r e  was 
done th roughou t  t h e  r e p o r t .  The r e v i s i o n s  i n  t h e  a t t a c h e d  r e p o r t  r e f l e c t  
d iscuss ion lcomments  d u r i n g  t h e  meet ing on June 19, 1986. A l s o .  Appendix E has 
been added p r e s e n t i n g  t h e  l e n g t h  f requency o f  sa lmonids  o b t a i n e d  f rom 
e l e c t r o f i s h i n g  on December 11 and 12, 1985. 

One p a i r  o f  ramp r a t e  t e s t s  were conducted i n  1986: 4 - i n c h l h o u r ,  
1,250 t o  500 c f s  d u r i n g  d a y l i g h t  i n  l a t e  May and e a r l y  June. A r e p o r t  on t h e  
r e s u l t s  i s  a t t a c h e d  a l s o .  Another t e s t  was conducted on February  16, 1987 on 
4 - i n c h l h o u r  a t  1,300 t o  400 c f s  d u r i n g  d a y l i g h t .  The r e s u l t s  w i l l  be 
p resen ted  a t  t h e  n e x t  mee t ing .  
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A meet ing  t o  d i s c u s s  t h e  at tachments i s  scheduled f o r  0930 a t  NMFS, 
on March 4. 1987,  Sand P o i n t ,  S e a t t l e .  From t h i s  mee t ing ,  t h e  D i s t r i c t  would 
l i k e  t o  d e r i v e  a r e p o r t  t o  t h e  FERC on t h e  s t a t u s  o f  t h e  ramping r a t e  s tudy .  

Attachments (2) 
RGM: j k  
i 

Very  t r u l y  y o u r s ,  

ORIGINAL S I S W i D  BY R. K. WNElOER 

Rober t  K. Schne ide r  
D i r e c Q r ,  Power Management 



Pub l i c  U t i l i t y  D i s t r i c t  No. 1 o f  Snohomish County 
Henry M. Jackson Hydroe lec t r i c  P r o j e c t  

FERC #2157 

Anadromous F i  sh M i  t i  ga t i on  Study - Powerhouse Ramping Rates 
Report on Down Ramp Tests i n  1986 

Test down r a m  r a t e :  Four inches per  hour (day l i gh t )  

Flow cond i t ions :  1,250 t o  750 cfs on 05/23/86 
1,000 t o  500 c f s  on 06/03/88 

R e ~ 0 r t  on Mav 23 t e s t :  

S t a r t  9:00 a.m. 
Areas checked inc luded Ames Bar, K ien ' s  Bar, and 
Sul tan I s land .  
One 33-mm f r y  was stranded on upper Ames Bar. 
The t a i l  sec t ion  o f  t h e  f r y  was fungused and, 
there fore ,  i t  was n o t  poss ib le  t o  make a 
p o s i t i v e  species i d e n t i f i c a t i o n .  However, based 
on the  amber c o l o r a t i o n  o f  the  f i n s ,  we 
concluded t h a t  i t  was probably a coho. I n  any 
case, the  f i s h  was no t  considered a v a l i d  
i n d i c a t o r  o f  t e s t  r e s u l t s  because o f  i t s  i n j u r e d  
cond i t ion .  Numerous f ry  were observed i n  a l l  
areas; most appeared t o  be coho. 

R e ~ o r t  on Mav 29 d i o n e t t i n q :  

D ipne t t i ng  was conducted a long several reaches o f  
the  Sul tan R iver  t o  i d e n t i f y  f r y  species. 
Twenty-nine f ry were Co l lec ted  i n  f o u r  l oca t i ons .  
One was a chum (44 mm); a l l  o thers  were coho. They 
averaged 40.4 mm (range 32 t o  52 mm). Three chinook 
f r y  were observed bu t  no t  co l l ec ted .  They were 
no t i ceab ly  l a r g e r  than the  coho and were est imated 
t o  be 60 t o  70 m. No steelhead f ry  were observed. 

Reoort on June 3 t e s t :  

S t a r t  8:00 a.m. 
Areas checked inc luded Ames Bar, K ien ' s  Bar, 
Su l tan  Is land.  and s ide  channels No. 1. 3, and 6. 
No f ry  were stranded down t o  approximate ly  
700 c f s .  



As r i v e r  f l o w  d imin ished from 700 t o  500 c f s ,  
approximately 50 f r y  (most ly  coho, some 
steelhead) were observed l eav ing  s ide  channel 
No. 3 ( lower Ames Bar) i n  bo th  an upstream and 
downstream d i r e c t i o n .  No f r y  became stranded i n  
the  s ide channel b u t  t h r e e  steelhead and one 
chinook f ry  became trapped i n  a shal low 
depression a t  t h e  t o p  end o f  the  channel. If 
f low reduct ion  had cont inued much past  500 c f s ,  
these f o u r  f ry would have died. 
I n  the  boulder area on upper Ames Bar, two 
steelhead f r v  were stranded and two became 
trapped toward the  end o f  the  t e s t  (700 t o  
500 c f s ) .  
No f ry were observed stranded o r  trapped i n  the  
o the r  areas checked. 
Many steelhead f ry  were observed a t  Sul tan 
Is land.  They were n o t  present  on May 29. 

1. Steelhead f ry  emergence began between May 29 and 
June 3, 1986. i n  t h e  lower Sul tan River.  

2. The two 4- inchlhour  daytime downramp r e s t s  d i d  
no t  s t rand o r  t r a p  any f r y  when r i v e r  f lows were 
reduced from 1,250 t o  700 c f s ,  even though 
numerous coho f ry  and some steelhead f r y  were 
present. 

3. Results o f  these t e s t s  f n d i c a t e  t h a t  a 
4- inchlhour daytime downramp i s  safe f o r  coho 
f r y  a t  f lows g rea te r  than 700 c f s  i n  the  lower 

;5ul tan  River .  

4. Only a few chinook f ry  were observed along the  
r i v e r  between May 29 and June 3 and they had 
probably grown l a r g e  enough (>50 mm) t o  be . 
r e l a t i v e l y  unsuscept ib le t o  s t rand ing  a t  the  
4-inch/hour r a t e  du r ing  t h i s  t ime o f  the year .  

5. Daytime downramping a t  4- inchlhour  between 700 
and 500 c f s  stranded and trapped fry i n  s ide  
channel No. 3 and on upper Ames Bar. This 
conf irms t h e  s e n s i t i v i t y  o f  t h i s  f l o w  range 
noted dur ing  prev ious t e s t s .  

RGM: 2/13/87 
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M r .  Gvi  11 G ing  
U. S. F i s h  & W i l d l i f e  S e r v i c e  
2625 Parkmont Lane S.W. 
Olympia,  WA 98502 

Mr. Rober t  Gerke 
Washington Department o f  F i s h e r i e s  
3939 C leve land  Ave. 
Tumwater, WA 98504 

Gentlemen: 

Jackson ( S u l t a n  R i v e r )  P r o j e c t  - FERC #2157 
Anadromous F i s h  M i  t i g a t i o n  Study 

Powerhouse Ramcinq Rate Study 

T h i s  i s  t o  fo l l ow-up  on ou r  mee t ing  h e l d  on March 4, 1987. Severa l  
i tems w i l l  be p resen ted  i n  t h i s  l e t t e r  f o r  y o u r  c o n s i d e r a t i o n  and response. 
S p e c i f i c a l l y ,  we r e q u e s t  y o u r  w r i t t e n  r e p l y  t o  o r  comment on: 

1)  a d d i t i o n a l  PUD response t o  comments f r o m  t h e  J o i n t  Agencies:  

2) r e s u l t s  o f  t h e  1987 ramp t e s t s ;  and 
> 

3 )  t h e  s tudy  r e p o r t  o r  i n f o r m a t i o n  p r e s e n t e d  i n  t h e  a t tachments  
w i t h  t h i s  t r a n s m i t t a l .  

The purpose o f  t h i s  l e t t e r  and r e q u e s t  f o r  y o u r  comments i s  t h e  same 
as t h a t  o f  t h e  meet ing:  t o  deve lop a  common p o s i t i o n  f o r  an i n t e r i m  r e p o r t  t o  
t h e  Federa l  Energy R e g u l a t o r y  Commission (FERC) on  t h e  r e s u l t s  and s t a t u s  o f  
t h e  powerhouse ramping r a t e  (sa lmonid  f r y  s t r a n d i n g )  s tudy .  



J o i n t  Agencies May 22,  1987 
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To a s s i s t  you,  t h e  f o l l o w i n g  m a t e r i a l s  a r e  a t tachments  t o  t h i s  l e t t e r :  

D i s t r i c t  n o t e s  f o r  June 19, 1985 ( A t t .  I). and March 4, 1987 
meet ings ( A t t .  11); 

i - L 
A d d i t i o n a l  D i s t r i c t  response t o  J o i n t  Agency comments f r o m  March 
4, 1987 m e e t i n g  ( A t t .  111); 

Study r e p o r t  page r e v i s i o n  mark-ups, i n c l u d i n s  r e v i s e d  Tab le  9 - 
recommended down-ramoina r a t e  schedule  ( A t t .  IV); 

F i e l d  t r i p  n o t e s  f o r  ramp t e s t s  conducted on March 24 and 26, 
1987, on 4  i n c h f h r  d a y l i g h t  - h i g h  f l o w  range ( A t t .  V); and 

T r a n s m i t t a l  l e t t e r  t o  t h e  FERC ( A t t .  VI). 

Based on y o u r  comments d u r i n g  t h e  March 4, 1987 meet ing,  r e p o r t  
r e v i s i o n s  a r e  marked on t h e  pages o f  t h e  r e p o r t  (At tachment  IV) t r a n s m i t t e d  t o  
you e a r l i e r .  

Note, Appendix F  - Agency C o n s u l t a t i o n  i n  t h e  r e p o r t  w i l l  p r e s e n t  
y o u r  w r i t t e n  comments p l u s  mee t ing  no tes  f o r  t h e  b e n e f i t  o f  t h e  FERC. The 
D i s t r i c t  i s  r e q u i r e d  b y  FERC Order  t o  submi t  w r i t t e n  comments b y  t h e  J o i n t  
Agencies i n  p r e s e n t i n g  annual  and f i n a l  r e p o r t s  t o  t h e  FERC. 

Rece ip t  o f  w r i t t e n  comments f r o m  t h e  J o i n t  Agencies and t r a n s m i t t a l  
o f  those comments w i t h  t h e  s t u d y  r e p o r t  on t h e  powerhouse down-ramping r a t e s  
t o  t h e  FERC w i l l  conc lude  t h e  i n i t i a l  phase o f  t h i s  component o f  t h e  
an:lromous f i r  m i t i g a t i o n  s t u d i e s  as r e q u i r e d  by  FERC L icense  and t h e  
S e t t l e m e n t  Agreement. T h i s  summer t h e  D i s t r i c t  w i l l  a g a i n  seek t e c h n i c a l  
a s s i s t a n c e  f rom a  c o n s u l t a n t  t o  c o n t i n u e  t h e  t e s t s  and o t h e r  work rema in ing .  
A t  t h a t  t ime ,  t h e  D i s t r i c t  w i l l  c o n s u l t  w i t h  t h e  J o i n t  Agencies about  t h e  
scope o f  work and c o n s u l t a n t  s e l e c t i o n .  

Please submi t  y o u r  w r i t t e n  r e p l y  t o  t h e  D i s t r i c t  b y  June 22, 1987. 
C a l l  Roy Metzgar a t  347-4319 i f  you  have any q u e s t i o n s  o r  r e q u i r e  
c l a r i f i c a t i o n .  

Very  t r u l y  y b u r s .  
a g h s t s w w  
R K SCHNElDER 

F. Olson, CH2M-Hill 

Rober t  K.  Schneider  
D i r e c t o r ,  Power Management 



Attachment I 

Henry M. Jackson Hydroe lec t r i c  P r o j e c t  
Anadromous F ish  M i t i g a t i o n  Studies - Powerhouse Down-Ramping Rates 

Meetina Notes 

Date: June 19, 1985 (0445 - 1600) 

Place: NMFS, Sand Po in t .  S e a t t l e  

Attendees: J o i n t  Agencies - Linvog (NMFS); Engman (WDG); Somers ( T u l a l i p  
Tr ibes) ;  Ging (USFHS) ; and GerkelBruya (WDF) 
PUD - Schneider, Grimes. Metzgar and Kern 
PUD Consultant - 01 son (CHZM H i  11 ) 

Puroose: I n  accord w i t h  the FERC License Order and the  Set t lement  
Agreement. the  PUD has several ongoing studies f o r  anadromous 
f i s h  m i t i g a t i o n .  I n t e r r e l a t i o n s h i p s  between some o f  them are  
s t a r t i n g  t o  emerge. This meeting w i l l  present r e s u l t s  o f  work 
t o  date; i nc lude  pending work; and i d e n t i f y  and agree on a 
work schedule. Results o f  t h i s  meeting w i l l  p rov ide  a basis  
f o r  a progress r e p o r t  t o  the  FERC. 

Powerhouse Ramoina Rate Study 

(CH2M H i l l )  in t roduced h i s  p resenta t ion  by l i n k i n g  the  parameters 
t o  consider w i t h  determin ing salmonid f r y  s t rand ing  i n  the  Su l tan  R ive r  w i t h  
operat ion o f  the Jackson P r o j e c t  powerhouse. Among them were the  f o l l o w i n g  
items: downramp r a t e ,  salmonid species, f r y  (abundancelpresence). downstream 
a t ten tua t i on ,  streambed morphology, substrate,  day vs. n i g h t ,  streamflow 
before ramping and magnitude o f  Q change. Mean monthly discharge record  from 
the powerhouse and an opera t ing  t e s t  schedule were handed out .  

Olson expla ined the  study approach as fo l l ows :  

S e l e c t  c r i t i c a l  s i t e s  f o r  samolinq - f o u r  were chosen o r i g i n a l l y :  
Ames Creek bar ,  K ien 's  I s l a n d  and bar,  and Winter Creek i s l ands  
a f t e r  a f i e l d  t r i p  w i t h  the  J o i n t  Agencies. Some o the r  s i t e s  were 
added such as some l e f t  bank s ide channels, the  mouth o f  Winter 
Creek and t h e  Town o f  Sul tan park bar  based on l a t e r  f i e l d  work 
and f i e l d  observat ions.  The s i t e s  prov ided good sampling coverage 
and were accessib le t o  do so on a d a i l y  basis ,  i f  needed. 

I d e n t i f y  ootholes and s ide channels - th ree  s ide  channels were 
mentioned which come i n t o  p l a y  a t  about 600 c f s .  Potholes d o n ' t  
appear t o  be a s i g n i f i c a n t  problem because there  a r e n ' t  very  many 
o f  them. 

Survey beachlbar s l o o e ~  - the s i t e s  were surveyed l ook ing  f o r  
slopes w i t h  a grade o f  l ess  than 2% and r e l a t e  t h a t  back t o  r i v e r  
f l o w  range. The grade o f  the slope r e l a t e s  t o  f ry  s t rand ing  
p o t e n t i a l  and the grade o f  the slope r e l a t e s  t o  r i v e r  f l ow  range. 
Where i s  the  water l i n e  on the beach o r  bar a t  c e r t a i n  f lows? 



4. Determine the l a a  t i m e  o r  a t t e n t u a t i o n  - what i s  the  change 
downstream when discharge i s  reduced a t  t h e  powerhouse? Try and 
account f o r  the  e f f e c t  o f  bank and channel storage o f  water. 
Results o f  t e s t s  i n d i c a t e  t h a t  t he re  i s  n o t  much l a g  t i m e  f o r  a 
f l ow  reduct ion  t o  be r e f l e c t e d  downstream. The f l o w  change i s  15 
minutes a t  the  BPA l i n e  crossing and about 50 minutes a t  the  
Sultan Park. A t ten tua t i on  appears t o  be very minor. An upramp i s  
a t tentuated but  a downramp i s n ' t .  There i s n ' t  any r e l i e f  due t o  
in-bank o r  in-channel storage. 

A t  1.300 c f s  a 6- inch lhr .  change (decrease) i n  r i v e r  l e v e l  a t  the  
powerhouse t r a n s l a t e s  i n t o  3.5- incheslhr.  downstream f o r  h igh  
f lows. A 3 - inch lhr .  drop a t  the  powerhouse i n  e i t h e r  h igh  o r  low 
f l ow  range was 2- inch lhr .  downstream. A t  800-250 c f s  a 6- inchlhr .  
r a t e  was 3.8- inchlhr .  downstream. The recommendations on ramo 
ra tes  are based on the  change a t  the  oowerhouse t a i l r a c e  oool.  

5 .  I d e n t i f v  c r i t i c a l  f l o w  ranaes - 600 c f s .  and below i s  c r i t i c a l .  
Other f lows above i t  are  bank fu l l .  

6. Recommended ramo ra tes  t o  t e s t  - (handout) 

7. Test ramo r a t e  scheme - 
8. Ref ine recommendations - 

Test Results Review 

On March 4 t h  the chinook f r y  were f i r s t  s ighted. I n  d iscussion Gins 
asked t h a t  the PUD summarize the  opera t ion  schedule w i t h  t e s t  r e s u l t s  i n  
r e p o r t  t o  the agencies. commented t h a t  f lows below 300 c f s  increase the  
exposure of s e n s i t i v e  areas ( f o r  s t randing) .  The agencies requested a 
d e f i n i t i o n  o f  a power emergency and opera t ing  examples. Schneider responded 
by d iscussing the frequency o f  emergency events t h a t  might occur w i t h  the  
C e n t r a l i a  P ro jec t  and the need f o r  water-saving w i t h  h igher  ramp ra tes  i n  an 
opera t ing  emergency. A t  t h e  conclus ion,  i t  was agreed t h a t  a d e f i n i t i o n  and 
p r o b a b i l i t y  was needed o f  an "emergency event". 

Kern repor ted t h a t  t h i s  year  he would be schedul ing the  Jackson P r o j e c t  
t o  keep the r e s e r v o i r  as f u l l  as poss ib le  and j u s t  pass instream f lows and 
C i t y  water demand. 

Cerke commented on the  f r y  s t rand ing  losses repor ted  thus f a r  t h a t  t h e  
numbers ( l o s t )  were i n s i g n i f i c a n t  a t  2- inchlhr . ;  no da ta  f o r  4 - inch lhr .  and 
t h a t  the  losses w i l l  be s i g n i f i c a n t  a t  6- inchlhr .  The frequency and 
p r o b a b i l i t y  o f  ramp down events would determine t h e  u l t i m a t e  losses. 
Discussion focused next on normal and c r i t i c a l  water years as an important  
v a r i a b l e  because i t  would determine how many times ramp downs would occur.  

Q& ind ica ted  t h a t  2 - inch lhr .  was p r e f e r r e d  and he 'd  accept i t  f o r  
3/1-6115 ra the r  than 4- inch lhr .  A t e s t  on 4- inch lhr .  was proposed 
( t e n t a t i v e l y )  f o r  next  year (1986) by the  PUD. 



Discussion next addressed the f l o w  range o f  750-600 c f s .  &rJg 
suggested tha t  there should be a 24-hour ho ld  i n  t h i s  range when coming down 
from h igher  f lows p r i o r  t o  moving through t h i s  zone ( f l o w  range). F ish  
movement response t o  f l o w  changes r e l a t e d  t o  downramps was explored, based on 
01 son's f i e l d  observat ions, e s p e c i a l l y  f o r  the June-September pe r iod  ahead. 
Also,  r e s u l t s  from the  Skagi t  R iver  study were brought up by Olson as a bas is  
f o r  app l i ca t i on .  Enaman and Linvo4 advised t h a t  Skagi t  study data are  no t  a 
good basis f o r  determin ing ramping ra tes .  Also, there  doesn't  appear t o  be a 
s i m i l a r  problem f o r  steelhead. They asked f o r  an explanat ion o f  the  reasoning 
f o r  groupings o f  f l ow  ranges. A f t e r  Olson's  response, Engman s ta ted  t h a t  
there  i s  no r a t i o n a l e  f o r  steelhead and t h a t  whatever app l ies  t o  steelhead 
c a n ' t  be assumed f o r  salmon and v i c e  versa. Linvos advised t h a t  s p e c i f i c  
t e s t s  should be added f o r  steelhead r a t h e r  than r e l y  upon salmon fry t e s t  
r e s u l t s .  

For opera t ing  and t e s t i n g  the  P r o j e c t  t h i s  year  (19851, the  f o l l o w i n g  
gu ide l ines  were proposed f o r  steelhead t r o u t  f ry based on r e s u l t s  thus f a r .  

Steelhead: 1500-750 c f s .  2 - inch lhr .  day and 4- inchlhr .  n i g h t .  Gerke 
requested n o t i f i c a t i o n  t o  WDF about r e s u l t s  a f t e r  2- inchlhr .  t es t s .  

Seotember-October Per iod 

During the pe r iod  o f  September 16 - October 31 the  agencies 
requested t h a t  the downramp ra tes  s tay  the  same (conservat ive).  I f  any 
change, need a s c i e n t i f i c  basis  f o r  i t . Olson questioned i f  a t  about 
9/15-16 t h a t  wasn't a  b i o l o g i c a l  break p o i n t ,  e s p e c i a l l y  f o r  the  
750-600 c f s .  range? High f l o w  range t e s t i n g  was o f  concern t o  WDF 
dur ing  the  f a l l  spawning per iod .  Gerke advised t h a t  he considered i t  
t o  be a problem area and d i d n ' t  want t o  see any s t rong ( l a rge )  f l ow  
changes du r ing  a d u l t  spawning. Gerke w i l l  want t o  t a l k  t o  the  PUD 
about s e t t i n g  a f l o w  range f o r  optimum spawning f lows. 

November - Februarv Per iod 

expressed concern about f low ranges du r ing  coho salmon 
spawning. What i s  the  f l o w  range change? r e p l i e d  t h a t  an &inch 
drop t rans la tes  t o  a change o f  about 4.5 inches downstream i n  the lower 
r i v e r .  Grimes po in ted  ou t  t h a t  the  range o f  f l o w  change poss ib le  due 
t o  P ro jec t  hydropower opera t ion  i s  l i m i t e d  t o  1,378 c f s .  which i s  the  
capaci ty  o f  the  power tunne l .  

A t  the  conclus ion o f  t h i s  session o f  t h e  meeting (about 1400) the  
concensus was t h a t  study work progress was s a t i s f a c t o r y ,  prov ide repo r t s  on 
t e s t  r e s u l t s  t o  t h e  J o i n t  Agencies, and a d r a f t  r e p o r t  was expected i n  the  
F a l l .  Also, t h e  se t  o f  i n t e r i m  rampdown ra tes  was es tab l ished and agreed t o  
f o r  P ro jec t  opera t ion  pending r e s u l t s  o f  f u r t h e r  f i e l d  v e r i f i c a t i o n .  

Note: The powerhouse ramping r a t e  s tudy presenta t ion  was fo l lowed by 
presentat ions on the  f i s h  passage study by Parametr ix,  f l o o d  c o n t r o l ,  and 
r i v e r  g rave l ,  steelhead f i s h a b i l i t y  and the  Spada Lake c ree l  census by H. W e r t .  



Attachment I1 

Henry M. Jackson Hydroelectric Project 
Anadromous Fish Mitigation Study - Powerhouse Down-Ramping Rates 

Heeti na Notes 

W: March 4, 1987 (0945 - 1505) 
Place: NMFS, Sand Point, Seattle 

m: (attached) 

Attendees : Joint Agencies - Linvog (NMFS); Engman (WDG); Ging (USFWS); 
and Gerke (WDF) 
PUD - Schneider, Grimes. Crocker and Metzgar; and 
Consultant - F. Olson (CH2M-Hill) 

Puroose: (See Agenda - attached) 

1. Refresher - review o f  the study (Metzgar and Olson) 
The study report sent recently to the Joint Agencies by the PUD is the 
same as discussed at a meeting last year (June 19) except that revisions 
have been made based upon comments by the Joint Agencies. Limited field 
work was done: one pair of down-ramping rate tests in MaylJune; and 
some checking on the emergence time o f  steelhead fry. A test was 
conducted on February 16, 1987. on the 4-inchlhour daylight rate from 
1,300 t o  450 cfs. A brief report on the results of the MaylJune. 1986 
test was sent to the Joint Agencies as an attachment to the transmittal 
letter for the revised study report. The 1987 test and 1986 results 
were discussed latter during the meeting. 

2. Studv Reoort - (Chaoters 1 thru 3) (Hetzgar) 

These chapters present the technical background information developed to 
provide a basis for evaluating the results o f  down-ramping rate tests. 
If this information is incorrect, then the fry stranding results would 
be invalid o r  misleading. Based on the agency comments (or lack 
thereof), it is presumed that Chapters 1 thru 3 are acceptable (at this 
time) as a basis for determining fry stranding potential. l & y ~  
corroborated Metzgar's statement that that was determined during the 
last meeting. 

Before proceeding with discussion about Chapters 4 and 5. Metzaar 
requested agency comments on Chapters 1 thru 3. Gerke asked if previous 
agency review comments had been incorporated into the report. Q&IJ 
replied, yes. && inquired about the basis for fry length 
measurements reported: was total length used rather than fork length? 

replied that fry length reported was total length. Gerke 
suggested that this should be clarified at appropriate places in the 
report (see below). 



Ginq asked about the  composit ion o f  the  f i e l d  crew (bottom D. 3) and t h e  
est imated 80 percent of coverage o f  s t rand ing  areas. Was the f i e l d  crew 
s o l e l y  the  consu l tan t ' s  o r  d i d  i t  inc lude  J o i n t  Agency representa t ives  
too? Qlxg responded t h a t  i t  meant o n l y  consu l tan t  personnel. As  t o  
the  ex ten t  o f  coverage (80%) where s t rand ing  could most l i k e l y  occur. 
t h a t  est imate was based on pro fess iona l  judgment and f a m i l i a r i t y  w i t h  
the lower r i v e r  and areas o f  p o t e n t i a l  f ry st randing.  

Concerning potholes and s ide channels (u), asked i f  t h i s  i s  a l l  
t h a t  could be expected o r  might  t he re  be morel less i n  the  f u t u r e ?  What 
would be the  r e s u l t  i n  terms o f  a 50-year f l o o d  i n  changing the 
po tho le l s ide  channel s i t u a t i o n ?  r e p l i e d  t h a t  the  cond i t ions  have 
been s tab le  du r ing  t h e  study, i n f e r r i n g  t h a t  s i g n i f i c a n t  changes a r e n ' t  
expected. s ta ted  t h a t  changing p o t h o l e l s i d e  channel cond i t ions  
cou ld  r e q u i r e  adjustments i n  the  fu tu re .  The present ramping r a t e s  are  
designed t o  f i t  the  present r i v e r  channel cond i t ions .  Some adjustments 
might be requ i red  i n  the f u t u r e  i f  channel conf igura t ions  change, 
s p e c i f i c a l l y  r e l a t e d  t o  potholes and s ide  channels. 

Gins requested a d e f i n i t i o n  o f  "s t rand ing" .  C l a r i f i c a t i o n  o f  t h i s  term 
i s  needed. Olson and Metzaar expla ined how the  term has been app l i ed  i n  
f i e l d  v e r i f i c a t i o n  and i n  r e p o r t i n g  r e s u l t s .  Stranding means f r y  t h a t  
e i t h e r  were l o s t  o r  would have been l o s t  i f  n o t  rescued a f t e r  i t  was 
es tab l ished c l e a r l y  t h a t  they were trapped i n  areas t h a t  would be 
dewatered and they could no t  escape entrapment. Most f r y  i n  the  l a t t e r  
s i t u a t i o n  were rescued and re turned t o  the  r i v e r .  'Care was taken n o t  t o  
prematurely a l t e r  f r y  behavior. When f r y  were trapped i n  l a r g e  pools 
t h a t  prov ided su rv i va l  hab i ta t ,  those f ry were no t  counted as stranded. 
For example, the  la rge  pool on the  l e f t  bank i n  the  lower r i v e r  j u s t  
upstream from the Town's park on Sta te  Highway #2 i s  suppl ied by 
i n t e r g r a v e l  f l o w  a f t e r  the upper end i s  disconnected from the  r i v e r .  
There i s  vegeta t ion  and debr is  i n  t h e  water f o r  cover, and t rees  f o r  
p a r t i a l  shading o f  the  pool. Many f ry i n  good cond i t i on  were found i n  
i t  dur ing  e l e c t r o f i s h i n g  i n  August. 

Metzaar prov ided another example w i t h  s ide  channel no. 1 (F ig .  3, p. 13). 
The upstream end o f  i t  s t a r t s  dewatering f i r s t ,  bu t  the upper end s t i l l  
has water and f l o w  f o r  some t i m e  due t o  i n t e r g r a v e l  f low.  The t a i l  end 
i s  open f o r  a long t ime t o  permanently watered stream channel. Thus, 
f ry  can escape f o r  sometime a f t e r  upper end dewatering. However, Olson 
has conserva t ive ly  evaluated t h i s  s ide  channel as i f  i t  was t o t a l l y  
dewatered below a c e r t a i n  f low.  when i n  f a c t  f l o w  cont inues f o r  some 
t ime below the  s t rand ing  th resho ld  value s e t  by  the study. 

agreed t o  p rov ide  a d e f i n i t i o n  o f  s t rand ing  as app l ied  and 
repor ted i n  the  study. 

Ginq noted t h a t  one o f  t h e  potholes which had stranded fry was modi f ied  
l a t e r  by Olson so t h a t  subsequent t e s t s  would no t  cause losses. 
However, he wondered i f  modi fy ing the po tho le  meant changing the  
poss ib le  r e s u l t s ?  Metzaar recognized the  poss ib le  imp l i ca t i ons  t o  
r e s u l t s .  The change was meant t o  prevent  poss ib le  losses, but  t h i s  was 
the  in fo rmat ion  t h a t  was t o  be obta ined and needed f o r  eva lua t ing  the 



ef fec t  of each ramp r a t e .  Thus, the r e su l t s  for  t ha t  area were 
unintentionally biased. I t  was agreed t ha t  the t h i rd  f u l l  paragraph on 
page 23 should be revised t o  r e f l e c t  the biased r e su l t  due t o  opening a 
channel from the pothole t o  the  r i ve r ,  which provided escape fo r  f r y  
which otherwise might have become trapped, stranded and thus ,  l o s t  due 
t o  dewatering. 

Concerning steelhead f r y  stranding discussed on p .  29, Gina asked i f  
su f f i c i en t  numbers of f r y  were present t o  provide accurate s i z e  
d i s t r ibu t ion  on stranding probabi l i ty?  The 40 nnn f r y  s i z e  i s  a very 
important point s ince ce r t a i n  ramp r a t e  schedulesldates a r e  based on 
t h i s  s i ze  c r i t e r i a  f o r  reduced stranding probabi l i ty .  Here l a rger  
steelhead f r y  present and what were t h e i r  numbers i n  order t o  provide 
some confidence with the  statement about f r y  s i z e  greater  than 40 mm and 
diminished probabil i ty of stranding? Olson indicated t ha t  such 
information was not obtained. He had based h i s  conclusion (assumption) 
on the f a c t  t ha t  nearly a l l  f r y  sampled i n  mid-August were >40 mm and 
thus many were probably >40 mm during the l a t e  Julylear ly  August t e s t s .  
Discussion then focused on determining the growth r a t e  ( s i z e )  f o r  the 
Sultan River and fac to rs  influencing i t .  Concerning growth r a t e  ( s i z e ) ,  
Metzaar indicated t ha t  t h i s  i ssue  would be addressed again when Table 9 
i s  discussed. Therefore, defer  fu r the r  discussion since there  may be 
another way t o  handle i t .  

On page 36 ( l a s t  sentence). Ginq inquired about the  implications of f r y  
loss r a t i o  and agency accep tab i l i ty  of ce r ta in  ramp ra tes .  Olson 
explained the thoughts behind the statement, but they were not intended 
o r  meant as Ging indicated t h a t  they could be. I t  was agreed t o  dele te  
the l a s t  sentence on p.  36. Gerke referred t o  p .  25 and a s imi lar  
statement (as  with steelhead) about f r y  s i z e  and stranding 
su scep t i b i l i t y  f o r  chinook salmon. A t  what length a r e  they most 
susceptible t o  stranding ( l a s t  paragraph)? After discussion,  i t  was 
agreed t o  dele te  "small. recent ly  emerged f ry "  and subs t i t u t e  with 
"smaller". 

The matter of defining " to ta l  length" of f r y  came up when discussing 
Chapter 4 ( p .  37). Gerke used no. 8 as  an example. referr ing back t o  
fork length v .  to ta l  length discussed e a r l i e r .  After discussion and 
review of the report t e x t ,  i t  was agreed as follows: 

a )  o. ( l a s t  paragraph, second l i ne )  add " t o t a l "  before length; 

b )  D. ( l a s t  paragraph, second l i ne )  add " t o t a l "  before length; 
and 

c )  do s imi lar ly  throughout t e x t  wherelas appropriate. 

3 .  Review findinus ( C h a ~ t e r  4)  

On p. 38, Metzaar suggested adding two items (nos. 18 and 19) t o  c lea r ly  
present major r e su l t s  of the study. They're mentioned elsewhere i n  the  
repor t ,  b u t  s ince they a re  qu i te  important, they should be presented 
spec i f i ca l ly  in the Summary of Findings. As i t  was agreed t ha t  the  
following would be added t o  p. 38. 



l l 8  A s i ng le ,  s imple downramping r a t e  o f  6- inchlhour  i s  no t  
s u i t a b l e  f o r  the Jackson P r o j e c t ' s  Pe l ton  t u r b i n e  discharges 
t o  the  Sul tan River.  

#19 Downramping ra tes  for the Jackson P r o j e c t  r e q u i r e  
cons idera t ion  o f  the  presence o r  absence o f  salmonid f r y  and 
t h e i r  s ize; the  f l o w  range i n  t h e  r i v e r  and t h e  ex ten t  o f  
change of discharge from the powerhouse; and the  t ime o f  day 
when downramping. 

Metzaar added t h a t  #18 i s  important because t h a t  i s  t h e  present  
down-ramp r a t e  au thor ized by the  FERC License Order approving P r o j e c t  
cons t ruc t ion  and operat ion.  With #19, i t  represents a summary o f  the  
components o f  Table 9 which se t  the basis f o r  down-ramp r a t e s  presented 
i n  t h a t  t a b l e .  

4. Reoorts on ramo t e s t  r e s u l t s  1986 and 1987 

Qkg  summarized t h e  repo r t s  on ramp ra tes  tes ted  s ince t h e  prev ious 
repo r t .  A p a i r  o f  t e s t s  were conducted on 4- inchlhour  d a y l i g h t  i n  
MaylJune, 1986. The r e p o r t  on i t  was at tached t o  t h e  r e p o r t  t r a n s m i t t a l  
l e t t e r  ( r e p o r t  attached). Gerke asked about r i v e r  and f l o w  cond i t ions  
p r i o r  t o  t h e  t e s t .  Crocker re fe r red  t o  the D i s t r i c t ' s  annual 
opera t iona l  c h a r t  summaries t o  prov ide the  response. 

Gerke a l s o  asked if there  were any t rapp ing  problems i n  potholes and 
s ide  channels? Olson r e p l i e d  by r e f e r r i n g  t o  t h e  notes which presented 
the r e s u l t s .  Only one f r y ,  which was diseased, was counted as l o s t .  
Some poss ib le  losses cou ld  have occurred if t h e  reduc t i on  had cont inued 
t o  a lower f low.  

For the  recent  (2116) t e s t ,  there  were no agencies comments a t  t h i s  t ime 
since the notes on the  r e s u l t s  were j u s t  presented t o  the  J o i n t  Agencies 
a t  t h i s  meeting. No comment was not  meant as acceptance/concurrence o r  
otherwise. However, requested t h a t  the  J o i n t  Agencies be n o t i f i e d  
o f  ramping t e s t s  so t h a t  they can send f i e l d  observers. Metzaar agreed 
t o  do so. He advised t h a t  i n  the past, the  schedul ing o f  t e s t s  has 
a c t u a l l y  been t e n t a t i v e  and he ld  on shor t  no t ice .  thus hard t o  keep 
everyone n o t i f i e d  due t o  the uncer ta in ty .  

5. Recomnendations and down-ramoina ra tes  (Chaoter 5 ITab le  3 

Before s t a r t i n g  on Chapter 5 .  requested a sumnary o f  the  changes 
made. He noted t h a t  the  PUD t r a n s m i t t a l  l e t t e r  mentioned t h a t  
" s i g n i f i c a n t  rev i s ions  occur p r i n c i p a l l y  i n  Chapter 5 - 
Recommendations". responded t h a t  changes were made based upon 
agency comments a t  the  prev ious meeting and e s p e c i a l l y  t o  Table 9. 
Metzsar added t h a t  #1 on p. 37 (Chapter 4) was new; on p.  39 - water 
temperature discussion; p.  40 - Table 9; p. 41 - w i n t e r  ramp ra tes  
discussion; p.  42 - ramping dur ing  t w i l i g h t ;  and p. 43 - paragraphs 2, 4 
and 5 were added. 



Metzoar i nqu i red  about water temperature u n i t  c a l c u l a t i o n  and schedule 
s e t t i n g  f o r  ramping ra tes .  The procedure imp l i es  an annual 
s l i d i n g / f l e x i b l e  schedule which poses p o t e n t i a l  problems f o r  the  P ro jec t  
scheduler as w e l l  as being a cause f o r  d ispute.  For example. when do 
the f i r s t  salmon eggs go i n  the  grave l?  Who determines t h a t ,  and t h a t  
benchmark then d r i v e s  the  r e s u l t a n t  f r y  emergence date based on the  
subsequent water temperatures. The f r y  emergence causes a s h i f t  t o  a 
more r e s t r i c t i v e  ramp r a t e  schedule. 

Gerke responded t h a t  the  ramp r a t e  schedule was always in tended t o  be 
f l e x i b l e .  WDF does ( w i l l  do) the ca l cu la t i ons  on water temperature 
u n i t s .  They have had good success on the Cow l i t z  R ive r  such t h a t  a f t e r  
the f i r s t  two years, t h e  Tacoma C i t y  L i g h t  accepted them wi thout  f u r t h e r  
f i e l d  checking. Also, t h e  ramp r a t e  schedule was in tended t o  prov ide 
general gu ide l i nes  sub jec t  t o  f l e x i b i l i t y  on a y e a r l y  basis  dependent 
upon the  t i m i n g  o f  f ry  emergence. WOF would be w i l l i n g  t o  f i e l d  check 
spawning and f r y  emergence dates on the  Sul tan R ive r  t o  se t  a basis f o r  
conf irming the  ca l cu la ted  method. 

On Table 9, && asked f o r  c l a r i f i c a t i o n  o f  f oo tno te  ( 2 ) .  Are data 
ava i l ab le  t o  support t h e  1.000 c f s  l i m i t  and i t  appears t o  be 
i ncons i s ten t  w i t h  the upper power generat ion f l o w  l i m i t  (1,300 c f s ) .  
Olson attempted t o  r e c a l l  h i s  reasoning choosing t h a t  f low value. The 
basis f o r  t h a t  choice being r i v e r  s ide  channels and the e f f e c t  o f  f l o w  
changes, espec ia l l y  decreases, below t h a t  f l o w  - dewatering o f  areas 
t h a t  f r y  couldlwould en ter  i f  the f l o w  exceeds 750 c f s  f o r  a c e r t a i n  
per iod  o f  t ime. Thus, regardless of the d u r a t i o n  o f  t ime above a f l o w  
of 750 c f s ,  t he re  might be st randing problems. The f l o w  l i m i t  and 
dura t ion  issue was an a r t i f a c t  o f  observing one down-ramping event. 
Extensive d iscuss ion  determined t h a t  there  were several va r i ab les  t h a t  
could be i n f l u e n t i a l ,  bu t  they were no t  noted w i t h  the observat ion. 
Thus, there  was unce r ta in t y  about cause le f fec t  r e l a t i o n s h i p  and 
therefore,  i t  would be impossible t o  r e p l i c a t e  the  cond i t ions  f o r  
another se t  o f  t e s t s  and observat ions. Some o f  these f a c t o r s  were f l o w  
durat ion,  f low,  f l o w  change t r i g g e r  t o  cue f r y  t o  move from s ide channel 
areas t h a t  w i  11 be dewatered. 

A t  the  conclus ion o f  t h i s  d iscussion r e l a t e d  t o  foo tno te  <g), the J o i n t  
Agencies requested a re-check o f  the  data and f i e l d  notes f o r  
v e r i f i c a t i o n l r e a s o n  f o r  choosing a f l o w  du ra t i on  o f  72 hours and the 
v a l i d i t y  o f  1.000 c f s .  

observed t h a t  the  steelhead emergence date o f  June 1 i n  Table 9 
was a r b i t r a r y .  Fur ther  i n fo rma t ion  was needed about t h a t  date. I t  i s  
the same issue as discussed about salmon: t ime when f i r s t  eggs are  
deposited i n  t h e  grave l ,  water temperature u n i t s ,  and f r y  emergence. I t  
was agreed t h a t  a foo tno te  should be added t o  June 1. 

E,ngmn asked about t h e  d i s t i n c t i o n  between August 15 and 16 as t o  the  
readiness o f  steelhead f ry  f o r  g rea ter  ramping ra tes .  Those dates are 
based on the  s i z e  o f  steelhead fry and presumed growth ra tes .  
(Returning t o  the  quest ion by Ging e a r l i e r  about 40 mm s i ze . )  I t  was 
agreed a f t e r  f u r t h e r  d iscussion t h a t  steelhead f r y  growth ra tes  should 



be confirmed as a basis for adjusting the ramping rate schedule. Also, 
the schedule was re-organized as follows to better reflect significant 
biological conditions in the river: 

June 1 to August 15 and August 16 to October 31 are now June 1 to 
August 31 and September 1 t o  October 31. 

The ramp rates were generally re-clustered accordingly as follows: 

June 1 t o  August 15 rates apply t o  June 1 t o  August 31; and 
August 16 to October 31 rates apply to September 1 to October 31. 

Then certain rates and footnotes were changed to eliminate 
inconsistencies. Discussion on these revisions covered both biological 
and operational considerations. The PUD staff explained, for example, 
the small likelihood o f  down-ramp events during the annual dry, low 
rainfall lrunoff period from mid-July to early September. Any 
need/desire to operate the Pelton units is controlled by reservoir 
state. Nearly every year, the reservoir will be in low State 3 o r  into 
State 4. Therefore, except for providing augmentation to meeting 
minimum instream flows, the PUD won't operate the Pelton turbines. 
Metzoar pointed out that to conduct verifying tests o f  some o f  the 
down-ramp rates, a waiver would probably be needed for Figure H-3 in 
Exhibit H. He proposed and consideration was given to setting some 
rates without testing, especially those that were already at virtual 
minimums, such as 1-inchlhour. Generally, the PUD would prefer to 
obtain as much consistency or standardizing of t h e t a b l e  as possible for 
simplification o f  scheduling and reduce the complexity. Also, there 
would be significant water conservation benefits, especially during the 
summer, if 1-inchlhour rates could be increased to 2-inchlhour. A 
1-inch down-ramp rate takes a very long time. the water uselloss is 
compounded by the phase requirement at 750 cfs. In fact, operationally, 
it can't be done as proposed with a 1-inch/hour rate. Crocker explained 
the operational implications o f  the slowest or lowest ramp rate on the 
schedule (I-inchlhour). 

Metzoar reported that one flow range was incorrect. For the September 
to June period, the minimum instream flow is 200 cfs v. 165 cfs. It was 
agreed to revise the value t o  be "minimum flow" rather than 165 cfs or 
200 cfs to cover both minimum flows. 

Other revisions were made t o  Table 9: 

For June 1 to August 31, add footnote b; 

Add footnotes (c) and (dl to the 1,300 to 750 cfs flow range rates 
o f  2" (day) and 1" (night), respectively; and change (c's) to (d's) 
for the night 1 "  the rate for both 600 - 300 cfs and 300 cfs to 
minimum. 

For September 1 t o  October 31 revise the footnote on rates at 
600 - 300 cfs and 300 cfs to minimum flow from (c's) to (d's). 



6. Further  ram^ Rate Tests 

Metzaar identified specific ramp rates that were of importance to 
Project power operation such that v e r i f i c a t i o n l c o n f i r m a t i o n  was desired 
by the PUD. Those were: 

March 1 to May 31 - 1,3001750 cfs day 4-inchlhour. 
September 1 to October 31 - higher rates. 

November 1 to February 28 - fl higher rates. 
For reporting to the FERC, Metzaar proposed that the spring tests be 
conducted as soon as practicable with the Joint Agencies present, if 
possible. That would be the last testing under the present contract 
with CHzM-Hill. A report would include the results, conclude where we 
are at, and indicate operational guidelines for down-ramping per Table 9 
until further testing could be done later under a new contract. It was 
agreed to proceed in that manner. 

As to report revisions, individual pages will be marked up on which 
revisions have been made. These will be sent to the Joint Agencies 
rather than an entire report so as to facilitate agency review. 

Metzgar presented the following points as major items covered by the 
day's meeting: 

The fundamental technical work reported in Chapters 1-3 has been 
done satisfactorily and, therefore, provides a basis for evaluating 
results of down-ramping tests on fry stranding. 

There is no restriction on flow increases or rate of up-ramping. 

The term "stranding" should be refined or clarified to explain its 
application and interpretation of down-ramping test results. 

Additional thought needs to be given to and information provided 
regarding future (long-term) potholes and side channel conditions. 

The apparent critical size criteria of 40 mn for steelhead fry 
needs confirming information as well as more on their growth rates. 

Total length required clarification. 

Important findings were added to Chapter 4. 

The Joint Agencies have not completed their review of the latest 
ramp-down tests, and the agencies should be invited to observe 
future tests. 



Table 9 was re-organized t o  r e f l e c t  the  steelhead t r o u t  f ry  
vu lnerab i  1 i t y ,  probable opera t iona l  modes o f  the Pro jec t ,  and 
consistency o f  the  s ta tus  on v e r i f i c a t i o n  o f  ramp ra tes .  

Cer ta in  opera t iona l  scenarios du r ing  the  low f l o w  season are  
expected t o  be very i n f requen t  and due o n l y  t o  specia l  
circumstances. 

A se r i es  o f  ramp ra tes  remain t o  be t es ted  and v e r i f i e d .  

m 
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Jackson P ro jec t  - FERC #2157 
Pub l ic  U t i l i t y  D i s t r i c t  No. 1 o f  Snohomish County 

Anadromous F i sh  M i t i g a t i o n  Study - Powerhouse Down-Ramping Rates 

DATEITIME: 

u: 

WRPOSE: 

March 4. 1987 - 9:30 a.m. 

Conference Room - NMFS. Sand Point ,  Sea t t l e  

I '  

Develop a common p o s i t i o n  ( D i s t r i c t l J o i n t  Agencies) f o r  an 
i n t e r i m  r e p o r t  t o  the FERC on the r e s u l t s  and status o f  the 
study and i d e n t i f y  what remaining tasks should be done. 

Refresher - Review o f  Study 

Discuss the  Study Report - ( p a r t i c u l a r l y  Chapters 1 t h r u  3) 

Review f i nd ings  (Chapter 4) 

Discuss Recommended Down-Ramping Rate Schedule - (Table 9 
and Chapter 5) 

Next Step(s) 

- Determine Fur ther  Ramp Rate V e r i f i c a t i o n s  
- Report Revisions 

Summarize 



Attachment I11 

Public Utility District No. 1 of Snohomish County 
Henry M. Jackson Hydroelectric Project 

Anadromous Fish Mitigation - Powerhouse Down-ramping Rate Study 

District Response to Joint Agency Comments 
from Meetina of March 4. 1987 

During the course of a meeting to discuss the results of a study 
report on powerhouse down-ramping rates, several issues were identified by the 
Joint Agencies which could not be addressed or answered completely and 
satisfactorily at that time by the District. Responses were deferred until a 
later time. In addition, the response to many of them has already been 
addressed as represented by report text revisions. 

The following items are derived from District meeting notes. In 
order of appearance in those notes, they are: 

1. List of Reoort Text Revisions 

Copies of revised page mark-ups are attached. Minor corrections 
for misspellings, typographical errors, page renumbering, etc., 
are not identified. Pages with important revisions are listed 
below. 

9, 13, 16, 17, 21, 22, 23, 25, 28, 29; 36, 
38, 39, 42, 43, and Appendix F (w) 

2. Future River Channel Chanaes 

Potholes and side channels could change i n  the future. Present 
study coverage and ramping rates are designed and based on 
present river channel conditions and configuration. What would 
be the result in terms of a 50-year flood changing the 
potholelside channel situation (and thus the reliability and 
applicability of the present ramping rate schedule)? 

Since 1985 when the present ongoing effort on down-ramping rates 
was initiated, the potholelside channel situation and gravel 
bars has been quite stable. That result includes a relatively 
high river flow situation involving spill at Spada Lake each 
year since Project power operations began in 1984. It is 
presumed that if the same flow regimen continues that the river 
channel potholeslside channels and gravel bars will remain 
relatively stable as a reflection of that situation. However, 
recognizing that river channel conditions will change in the 
future, the District proposes the following actions to account 
for them as regards the related down-ramping rate schedule. 



D i s t r i c t  Response t o  J o i n t  Agency Comments 
from Meetina o f  March 4. 1987 

(a) Annually, t h e  lower 3.5 mi les o f  the Sul tan R ive r  w i l l  be 
checked t o  determine the con f i gu ra t i on  and l o c a t i o n  o f  
potholes,  s ide  channels and gravel  bars. The r e s u l t s  o f  
t h i s  annual f i e l d  checking w i l l  be compared and evaluated 
w i t h  the  "base l ine  condit ion' '  (1985 t o  present)  and 
repor ted t o  t h e  J o i n t  Agencies by mid-February each year .  
I f  any changes noted warrant recons idera t ion  o f  t h e  ramping 
r a t e  schedule i n  e f f e c t ,  as o f  now Table 9 i n  the  
D i s t r i c t ' s  down-ramping r a t e  r e p o r t  o f  A p r i l .  1987, the 
J o i n t  Agencies would n o t i f y  the D i s t r i c t .  P o t e n t i a l  
m i t i g a t i n g  a c t i v i t i e s  would be i d e n t i f i e d .  I f  the  p a r t i e s  
are unable t o  reach an agreement on m i t i g a t i n g  ac t i on ,  the 
mat ter  would be repor ted t o  the  FERC f o r  r e s o l u t i o n .  

(b) The present "basel ine cond i t ion"  i s  de f ined i n  the  i n i t i a l  II 

study r e p o r t  by  Appendix D and t e x t  F igure 3. This 
i n fo rma t ion  w i l l  be supplemented by ground and a e r i a l  .. 
photography o f  the  lower r i v e r  from the  BPA power l i n e  
crossing t o  t h e  mouth o f  the r i v e r .  This photography w i l l  m 

be done i n  1987 before the f a l l - w i n t e r  r u n o f f  per iod .  A 
repo r t  w i l l  be prepared f o r  the J o i n t  Agencies and the  FERC 
present ing t h e  r e s u l t s .  This r e p o r t  w i l l  p rov ide  a basis  - 
f o r  eva lua t ing  the  subsequent annual f i e l d  check proposed 
i n  (a) above. 

0 

(c )  The r e s u l t s  o f  the r i v e r  gravel  s tud ies  w i l l  be reviewed 
f o r  poss ib le  p e r t i n e n t  in fo rmat ion  and relevance. A1 so. 
t h i s  issue w i l l  be r e f e r r e d  t o  the consu l tan t  f o r  
evaluat ion i n c l u d i n g  the  a c t i v i t i e s  proposed above. a 

Results w i l l  be presented t o  the  J o i n t  Agencies f o r  review 
i n  the contex t  o f  the  r i v e r  gravel  study. 

0 

(d) A p lan  o f  a c t i o n  (a-b-c above) has been i d e n t i f i e d  by the  
D i s t r i c t .  However, the proposed steps have n o t  been 
reviewed by t h e  J o i n t  Agencies and r e s u l t s  maylmay n o t  be 
s a t i s f a c t o r y  t o  them. Thus, the  p o t h o l e l s i d e  channel issue 
w i l l  be considered as an unresolved issue a t  t h i s  t ime and 
repor ted as such t o  the  FERC. 

3. Strandinq V u l n e r a b i l i t v  Size f o r  Steelhead Fry 

The concern about the  v a l i d i t y  o f  s i ze  (>40 mm) and calendar 
date (August 15) and reduced v u l n e r a b i l i t y  t o  s t rand ing  was 
addressed i n  p a r t  by  s h i f t i n g  the  calendar date on the  ramping 
r a t e  schedule (Table 9 )  from August 15 t o  August 31. Thus, the  
slower. summer ramping r a t e  i s  extended 16 days. The 
e f fec t iveness  and a c c e p t a b i l i t y  o f  t h i s  r e v i s i o n  as w e l l  as the  
s i z e  issue w i l l  be evaluated f u r t h e r  by subsequent f i e l d  work 
and ramp r a t e  v e r i f i c a t i o n  t e s t s .  A t  the  present t ime, i n t e r i m  
down-ramp ra tes  and cond i t ions  apply. as i nd i ca ted  i n  Table 9. 



D i s t r i c t  Response t o  J o i n t  Agency Comments 
from Meetins o f  March 4.  1987 

4. Down- ram^ Rate Tests - 1987 

This i s  t o  note t h a t  f i e l d  repo r t s  on recent  t e s t s  (1987) were 
o r  have been presented t o  the J o i n t  Agencies. No responsive 
comments have been received,  bu t  t h a t  the  l ack  o f  response means 
n e i t h e r  acceptance o r  disagreement. The D i s t r i c t ' s  p o s i t i o n  
w i l l  be t h a t  i f  no comments are received by June 22, 1987, then 
concurrencelacceptance i s  i n f e r r e d  from the  n u l l  response f o r  
February 16, and March 24 and 26, 1987 ramp r a t e  v e r i f i c a t i o n  
f i e l d  notes. 

5. Hater Tem~era ture  U n i t  Ca lcu la t i ons lF rv  Emeraence 

The key dates o f  March 1 and June 1 a re  noted i n  Table 9 t o  be 
f l e x i b l e .  The e f f e c t i v e  date f o r  more conservat ive o r  slower 
ramp ra tes  w i l l  be determined annual ly  by p ro jec ted  f r y  
emergence from t h e  r i v e r  gravel .  This w i l l  be se t  by  the  WDF 
f o r  salmon and WDG f o r  steelhead based on water temperature u n i t  
ca l cu la t i ons .  The Sul tan River  water temperature u n i t s  w i l l  be 
provided t o  WDF and HOG by the  D i s t r i c t .  The water temperature 
recordings w i l l  be from the  powerhouse stream gaging s t a t i o n .  
Unless n o t i f i e d  t o  the  con t ra ry  by e i t h e r  WDF and lor  WDG, the  
D i s t r i c t  w i l l  operate t h e  P ro jec t  according t o  Table 9 f o r  
down-ramping events. 

6. Footnote ( e l  i n  Table 9 

Re fe r r i ng  t o  page 5 o f  the  March 4 meeting notes, the  basis  f o r  
choosing the upper l i m i t  f l ow  value o f  1,000 c f s  and 72 hour 
exceedance pe r iod  f o r  the  operat ional  r e s t r i c t i o n  was quest ioned 
and reference t o  no tes lbas is  f o r  them was requested. Re fe r ra l  
t o  notes prov ided the  f o l l o w i n g  in fo rmat ion .  

When f u l l  power ( 1,300 c f s )  was he ld  f o r  f o u r  days (96 hours) 
p r i o r  t o  the  A p r i l  4, 1985 t e s t ,  the  p o t e n t i a l  problem (as noted 
i n  (e) i n  Table 9) d i d  no t  e x i s t  e.g. l a r g e  numbers o f  f ry  
observed en te r i ng  s ide  channels nos. 1 and 6 due t o  r i v e r  f l o w  
changes caused by down-ramping. Thus, 72 hours (one day o r  24 
hours less)  was chosen s ince the  problem was no t  observed w i t h  
an antecedent f l o w  regime greater  than t h a t  t ime i n t e r v a l .  So 
72 hours i s  "conservat ive"  based upon the  f i e l d  work and the  
l i m i t e d  i n fo rma t ion  ava i l ab le .  

Regarding the choice o f  f l o w  o f  1,000 c f s  as an opera t iona l  
c r i t e r i a ,  t h a t  va lue was again chosen conserva t ive ly  s ince  t h e  
problem was observed a t  the  h igh  end o f  the  power generat ing 
f l o w  range (1,300 c f s ) ,  bu t  wasn' t  observed a t  750 c f s .  Thus, 
the  mid-point f l o w  between 1.300 and 750 c f s  (1.000 c f s )  was 
chosen f o r  l ack  o f  any b e t t e r  basis  o r  s c i e n t i f i c  i n fo rma t ion .  



District Response to Joint Agency Comments 
from Meetina of March 4. 1987 

7. Table 9 - Revisions 
So many revisions were made, both organizationally and 
substantively, that it was difficult to accurately record or 
report them. This is to note that based on review of meeting 
notes and mark-ups on the Table during the meeting, Table 9 
(revised) is believed to reflect all comments. Since it is the 
crux of the whole effort, the District anticipates careful 
scrutiny of it by the Joint Agencies. 

Table 9 represents the basis for the remaining ramp rates to be 
verified. Some rate tests wi 1 1  be difficult to do because of 
the infrequency of having enough stored water to allow effective 
operation of the Pelton turbines. This situation can be 
addressed by either waiting for an appropriate opportunity 
created by favorable runoff and reservoir storage conditions or 
requesting a waiver of reservoir operating curves in Exhibit H, 
Figure H-3. Reference here is specifically to remaining summer 
(June 1 - August 31) ramp down rates of one inchlhour at night. 
Remaining rate tests wi 1 1  be scheduled coincident with operation 
later in 1987 and 1988. The District will notify the Joint 
Agencies of scheduling when tests will be conducted. In some 
cases, however, lead time or advance notice may be relatively 
short-term due either to operational necessity or limits imposed 
by the amount of water in reservoir storage or flowing in the 
river. 

Attachment (5<< ~ & ~ ~ . z  1 
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2320 CaMornia St., Everett, Washington 98201 . . I ' I 
258-821 1 

Mailing Address: t? 0. Box 1107, Everett, Washington 98206 

November 12, 1987 
PUD-17578 

M r .  Gary Engman M r .  Jon Linvog 
Washington Sta te  Department o f  Game Nat ional  Marine F isher ies  Serv ice  
16018 M i l l  Creek Blvd. 7600 Sand Po in t  Way N.E. 
M i l l  Creek. WA 98012 B in  C 15700 

Sea t t l e ,  WA 98115 

M r .  David Somers 
T u l a l i p  Tr ibes,  I n c .  
6700 Totem Beach Road 
Marysvi l  l e ,  WA 98270 

M r .  Robert Gerke 
Washi ngton Department o f  Fi sher i  es 
3939 Cleveland Ave. 
Tumwater, WA 98504 

Gentlemen: 

M r .  G w i l l  Ging 
U. S. F i sh  & W i l d l i f e  Serv ice 
2625 Parkmont Lane S.W. 
Olympia, WA 98502 

Jackson (Su l tan  R iver )  P r o j e c t  - FERC #2157 
Anadromous F ish  M i t i g a t i o n  Study 

Powerhouse Ramoina Rate Study 

On May 22, 1987, the  D i s t r i c t  sent you a l e t t e r  (PUD s e r i a l  17325) 
w i t h  s i x  attachments on the  powerhouse ramping r a t e  study. That l e t t e r  
fo l lowed up our  meeting he ld  on March 4, 1987. Our l e t t e r  requested rev iew 
comments from the  J o i n t  Agencies by June 22, 1987, on the  attachments, 
p a r t i c u l a r l y  pending rev i s ions  t o  the  study r e p o r t .  To date. we have rece ived 
no comments from the J o i n t  Agencies i n  rep l y .  

I n  these matters, s i l ence  i s  i n f e r r e d  t o  mean concurrence/acceptance 
o r  agreement. Before r e p o r t i n g  t o  the  FERC as proposed i n  the d r a f t  l e t t e r  
(Attachment V I  t o  PUD 17325). we wish t o  con f i rm  w i t h  you our i n t e r p r e t a t i o n  
o f  t h e  s ta tus  on the  powerhouse ramping r a t e  study due t o  i t s  mutual 
importance f o r  p r o t e c t i n g  f i s h  resources i n  the  Su l tan  R iver  and ope ra t i ng  t h e  
Henry M. Jackson Hydroe lec t r i c  P ro jec t .  The major r e s u l t s  o f  the  study 
conducted thus f a r  a re  as fo l lows:  

Table 9 i n  the  study r e p o r t  prov ides opera t iona l  guidance f o r  
t h e  P ro jec t  acceptable t o  the  J o i n t  Agencies. This t a b l e  i s  n o t  
f i n a l  as t e s t i n g  o f  c e r t a i n  down-ramping ra tes  has y e t  t o  be 
done and i s  needed. 



Additional down-ramping rate tests will be conducted by the 
District when favorable water storage conditions and operating 
schedules permit. The District will notify the Joint Agencies 
i n  advance of scheduling for these tests. 

The Washington Department's of Fisheries and Wildlife will 
project time for emergence from river channel gravel of salmon 
and steel head trout alevins, respectively, through water 
temperature information provided to them by the District. 
Unless notified to the contrary by either WDF or WDW, the 
District will operate the Project per schedule in Table 9 for 
down-ramping events related to power generation. 

9 

Future river channel and gravel changes could effect the 
validity of present ramping rates in Table 9. This issue 
requires further attention. A plan of action as proposed in - 
District response to Joint Agency comments from March 4, 1987 
meeting i s  the basis on which the District is proceeding. (See 
Attachment I11 to PUD 17325.) 

m 

Joint Agencies November 12. 1987 
PUD-17578 

Steel head fry stranding vulnerabi 1 i ty size requires 
verification. The size issue ( >  40 mm) and schedule for 
changing ramping rates wi 1 1  be evaluated further by subsequent - 
field work. 

Of lesser importance, the District through its consultant submitted - 
field reports to the Joint Agencies on the 1987 ramping rate tests. Agency 
review/comment was deferred pending your opportunity to evaluate those 
reports. A null response was to mean agency acceptancelconcurrence of those 
reports. Since we have received a null response, those reports are recorded I 

as accepted by the Joint Agencies. 

A revised study report has been prepared. Revisions are in accord 
with your review comments. A list of revisions and copies of the page 
mark-ups were sent to you in our May 22 letter. A copy of the final report on 
work conducted to date is enclosed. If you would like to have any further 
comment about it in writing within Appendix F - Agency Consultation, please 
submit your written comments to the District by December 21. 1987. 

The District will be closing its contract with its study consultant, 
CH2M-Hill since the work within the original scope of work has been 
completed. Another request for consultant statements of qualification and 
proposals to conduct the remaining field work will be prepared and publicly 
noticed in accord with District policy. You will be advised about the 
consultant responses and consulted for recommendations from the short list. 
The District will be initiating the consultant notificationIRFP. evaluation 
and selection process as soon as possible. If you should have any questions, 
please direct them to Mr. Metzgar at 347-4319. 



J o i n t  Agencies November 12, 1987 
PUD-17578 

I n  c los ing ,  we r e i t e r a t e  t h a t  i f  you have any w r i t t e n  comments a t  
t h i s  t ime on the  powerhouse ramping r a t e  study f o r  t r a n s m i t t a l  t o  the  FERC 
w i t h i n  the  enclosed repo r t ,  please submit them t o  t h e  D i s t r i c t  by  December 21.  
1987. 

Very t r u l y  yours, 
ORIGINAL SIGNED BY 

M. HATSCHER 
Mar t i n  Hatscher 
Ac t i ng  D i r e c t o r ,  Power Management 

Enclosure 

cc: Plumb. FERC (wlo enclosure) 
Edson, FERC (w/o enclosure) 
F. Olson. CH2M-Hi 11 ( d o  enclosure) 
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Mailrng Address: I? 0. Box 1107, Everett, Washington 98206 

December 23, 1987 
PUD - 17661 

M r .  Robert Gerke 
Washington Department o f  F isher ies  
3939 Cleveland Ave. 
Tumwater, WA 98504 

Dear Mr .  ,Ge& : 

Re: Jackson P r o j e c t  - FERC #2157 
Anadromus F i sh  M i  t i g a t i o n  

Powerhouse Ram~ina Rate Study 

Your rev iew comments on the  downramping r a t e  s tudy r e p o r t  telephoned 
t o  us on December 22. 1987 are acknowledged and appreciated.  We are  
present ing  your comments and ou r  responses here f o r  t h e  b e n e f i t  o f  o the r  J o i n t  
Agency members. Thereby, t h e i r  review may be aided, complet ion expedited and 
r e s u l t s  coord inated w i t h  your comments and our  r e p l i e s .  

Your comments and my r e p l i e s  are  presented i n  t h e i r  o rder  as we 
discussed them by telephone. 

1. Table 9 (D .  421 - Under Flow Range. what does "minu mean? 
I s  i t  minimum f l o w  a t  the  powerhouse? PUD ReDly: Yes. 
"Minu w i l l  be footnoted ( f )  as fo l l ows :  "Minimum f i s h e r y  
f lows as requ i red  a t  the  powerhouse i n  accord w i t h  
Uncontested O f f e r  o f  Sett lement a ~ o r o v e d  bv FERC (22 FERC - - ~  ~ - - ~ - ~ -  - - ~ ~ . .  ~ ~ 

R 61. 140 issued February 9, 1983). ~ h e s g f l o w s  are  165 c f s  
(6116 t o  9/14) and 200 c f s  (9115 t o  6/15)." 

2. Table 9 (D. 42) - "Day" and "Night"  need d e f i n i t i o n .  They 
may be def ined i n  the  t e x t .  bu t  should be def ined i n  
Table 9. PUD R e ~ l u :  The t e x t  w i l l  be checked f o r  coverage. 
and we agree w i t h  r e v i s i n g  Table 9. "Day" and "Night"  w i l l  
be foo tno ted (g) as fo l lows:  "Day o r  d a y l i g h t  means one 
hour before sunr ise and n i g h t  means one hour a f t e r  sunset as 
es tab l ished by standard d a i l y  sunr ise lsunset  t ab les . "  
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3.  Table 9 (o. 421 - C l a r i f i c a t i o n  requested on foo tno te  (a) .  
PUD Reoly: The downramping ra tes  i n  Table 9 cannot be met 
i n  an emergency shutdown event w i t h  t u r b i n e  u n i t s  1 and 2. 
U n i t s  3 and 4 have automatic bypass valves t o  main ta in  the  
minimum f l o w  a t  the  D ivers ion  Dam. However, the  Pe l ton  
tu rb ines  ( u n i t s  1 and 2) do n o t  have a bypass c a p a b i l i t y  t o  
ma in ta in  f lows i n  an emergency shutdown. Thus, a t o t a l l y  
automatic shutdown o f  water f l o w  occurs i n  about 5 - 7 
minutes. Usua l l y  i t  takes about 20 minutes t o  r e s t a r t  the  
Pe l ton  tu rb ines  a f t e r  an emergency shutdown, i f  cond i t ions  
pe rm i t  resuming power generat ion, and opera t ing  personnel 
a re  on-s i te .  Three uncon t ro l l ed  shutdowns are  be l ieved t o  
have occurred w i t h  the  Jackson P r o j e c t  s ince  s ta r t -up  o f  
commercial operat ion. 

4. P r o i e c t  Ooerat ina Rules and Guidel ines (Table 9. o. 42) - 
Table 9 should be developed as a separate i t e m  from the 
s tudy  r e p o r t  and i s  more than "recommended" downramping 
r a t e s .  Table 9 presents how the  P r o j e c t  w i l l  be down-ramped 
under d i f f e r e n t  circumstances. Perhaps t h e  t a b l e  could be 
e n t i t l e d  "Prov is iona l  Downramping Rate Scheduleloperat ing 
Rules1Guidel inesM e tc .?  PUD Reoly: Agreed, because Table 9 
r e f l e c t s  t h e  r e s u l t s  o f  t h e  study on f ry  s t rand ing  caused by 
downramping operat ion.  A t a b l e  separate from t h i s  r e p o r t  
w i l l  be prepared t o  i nc lude  t h e  r e v i s i o n s  discussed above. 
A t e n t a t i v e  t i t l e  f o r  i t  w i l l  be "Jackson P r o j e c t  
P rov i s iona l  Downramping Rate Schedule and Rules". 

5. 4 i n c h l h r  Ramo Rate Durina MarchlMay - This r a t e  i s  no t  
discussed i n  t h e  t e x t .  The observat ions o f  t e s t  cond i t ions  
are  presented i n  Table 4, p. 23 (4  t e s t s  - 2 each i n  1986 
and 1987). However, the d e r i v a t i o n  o f  t h e  a c c e p t a b i l i t y  o f  
t h e  4 " l h r  r a t e  from the 6 " l h r  r a t e  i s  m iss ing  i n  Chapter 3 
under High-Flow-Range Tests on p. 24. How d i d  we ge t  from 
t h e  6" t o  4" downramping r a t e ?  PUD Reolv: E a r l i e r  r e s u l t s  
w i t h  the  6 " I h r  r a t e  l e d  t o  cons idera t ion  o f  an a l t e r n a t i v e .  
The r e s u l t s  o f  the  two t e s t s  i n  1986 were suspect s ince they 
were conducted l a t e r  (MaylJune) and i t  was presumed t h a t  
l a r g e r  f ry weren' t  as vulnerable t o  s t rand ing .  Therefore. 
another s e t  was done e a r l i e r  t h e  next  s p r i n g  w i t h  smal ler  
fry. The r e s u l t s  o f  1986 and 1987 were sumar ized and added 
t o  t h e  o r i g i n a l  Table 4. Also. the f i e l d  t e s t s  were 
descr ibed and r e s u l t s  repor ted i n  consu l tan t  memoranda t o  
t h e  PUD. These memos were forwarded t o  the J o i n t  Agencies. 
For instance. the  1987 t e s t  memo i s  Attachment V i n  our  
l e t t e r  o f  May 22, 1987 (PUD - 17325). Apparent ly,  the  
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1986-87 h igh- f low range t e s t s  were i n a d v e r t e n t l y  om i t t ed  o r  
overlooked i n  terms o f  the  t e x t  coverage. Essent ia l  
d iscuss ion  cover ing t h e  4 i n c h l h r  r a t e  h igh- f low t e s t s  w i l l  
be added t o  t h e  r e p o r t .  

I understand t h a t  you w i l l  a l s o  p r o v i  de w r i t t e n  c m e n t s  t o  t h e  
PUD, the  content t o  be genera l l y  as i nd i ca ted  above. Fur ther ,  the  
proposed r e p o r t  rev i s ions  as discussed by telephone and presented above 
are  acceptable t o  your agency. I f  t h i s  l e t t e r  i s  received by  o the r  J o i n t  
Agency members p r i o r  t o  submi t ta l  o f  t h e i r  rev iew comments t o  the  PUD. 
they  may wish t o  comment a l s o  on WDF comments/PUD r e p l i e s  here in.  

Yours ve ry  t r u l y ,  

Jones, Be1 1 & Ingram 
Engman, Washington Department o f  W i l d l i f e  
Ging, U. S. F i sh  & W i l d l i f e  

J. Linvog, Nat ional  Marine F isher ies  Serv ice 
D. Somers, T u l a l i p  Tr ibes 
F. Olson. CH2M H i  11 
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January 22, 1988 

Mr. Roy G. Metzgar 
Senior Hydro. Environmental Specialist 
Snohanish County PUD 
Post Office Box 1107 
Rrerett,Washington 98201 

Dear Mr. * 
Jackson Project - Powerhouse 
Ranwino Rate Study 

We have received your le t ter  dated December 23, 1987 that serves to 
document our telephone conversation ( D e c h  22, 1987) and presents the 
PUD's response t o  our questions and suggested changes regardug the 
ramping rate study final report. The atme are sunmrized in your 
le t ter  (itens 1-5) and for the mst part, accurately reflect our 
coannents and conversation. Rather than reiterate our verbal camnents 
here, I believe it would be mre  effective to add sane clarifying 
rmks relative to the five items outlined in your letter.  

Number 2 :  Day-time is defined as follows: that period fmm one hour 
before sunrise t o  one hour after sunset. Night-& is defined as 
follows: that pericd f r m  one hour after sunset t o  one hour before 
sunrise. Perhaps this muld suffice for the needed definitions. 

Number 4: It was agreed that Table 9 should be U i e d  and developed 
as a separate perhouse operating constraint. Table 9 is the mst 
inprtant result of the study as it has major fisheries resource 
protection iql icat ions and should be incorprated into the project's 
operational plan. Because there is still  sane additional field work to 
perform, the operating raping rate restriction should be termed 
preliminary or provisional. Therefore, we suggest that the operating 
rrcdification be entitled - "prwisional ranping rate schedule for the 
Jackson Project". 



Ray &-gar 
January 22, 1988 
Page 2 

I appreciate your receiving our cannents via telephone and your quick 
response. Should you have additional questions repding this mtter, 
please let  me bcw. 

.Xkert Ge@ Assistant Chief 
Habitat Managartent Division 



m 
United States Department of the Interior 

il FISH AND WILDLIFE SERVICE 
Fish and Wildlife Enhancement 
2625 Parkmont Lane SW, Bldg B - Olympia, Washington 98502 
206/753-9440 FTS 434-9440 

February 10, 1988 - 
m 

Mr. Martin Aatscher 
Acting Director, Power Management 
Snohomish County Public Utilities District No. 1 

m P.O. Box 1107 
Everett, Washington 98206 

m Re: Jackson (Sultan) Project-FERC '2157, Ramping Rate Study Report 

Dear Mr. Hatscher: 

.I 
We have reviewed the CH2M HILL report entitled Downramping Regime 
f o r  Power O p e r a t i o n  t o  Min imi ze  S t r a n d i n g  o f  Sa lmon id  F r y  i n  t h e  - 
S u l t a n  R i v e r ,  and offer the following comments and recommenda- 

m - tions. 

Overall, we are satisfied with the contents of the report and the 
m recommendations presented in the document. We appreciate the 

effort that the Snohomish PUD has made to address the ramping 
rate issues and to reduce the impact to salmon and steelhead. 

m 
We concur with the District's downramping rate schedule (Table 
9), with the following understanding: (1) changes in the channel 
morphology may result in the need to revise the ramping rate 

I schedule, and (2) the frequent downramping for load-following 
purposes, as was experienced during 1985, is to be avoided as 
much as possible. The District's November 12, 1987 letter 

m acknowledges that "future river and gravel changes could affect 
the validity of the present ramping rates . . . , "  so it appears that 
we are in agreement on this issue. The potential for large flood 

m events to alter existing gravel bars, side channels and potholes 
cannot be ignored. Therefore, we recommend that following large 
flood events during which there is reason to believe channel 
changes may have occurred, discussions be opened between the - District, resources agencies and affected Tribes to address the 
need for additional studies. 

m On the second point, the frequency of downramping has a bearing 
on the acceptability of the ramping rate. The District in the 
past routinely downramped on a daily basis over an extended 

m period of time (excluding weekends). It is our understanding, 



based on our last communication in 1987 with the District, that 
the load-following peak-shaving practice is no longer being 
practiced. Our concerns with the previous operation center on 
the fact that, cumulatively, small daily impacts can quickly 
reach significant levels. 

In summary, the proposed downramping rate schedule is acceptable 
to us, given the above understanding. Please include this letter 
with your consultation report to the F E R C .  

If you have any questions regarding the above comments, call Mr. 
Gwill Ging at (206) 753-9440. 

Sincerely, 

Jay F .  Watson 
Acting Field Supervisor 

c: WDF, Olympia (Gerke) 
WDG, Bothell (Engman) 
Tulalip Tribes (Somers) 
NMFS, Seattle (Linvog) 
F E R C ,  Portland 
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Mr. Rober t  J. Gerke Mr. Jay  F. Watson 
Washington Dept .  o f  F i s h e r i e s  U. S .  F i s h  & W i l d l i f e  S e r v i c e  
3939 C leve land  Ave. 2625 Parkmont Lane S.W. 
Tumwater, WA 98504 Olympia,  HA 98502 

Gent1 emen: 

Jackson P r o j e c t  - FERC #2157 
Anadromous F i s h  Mi t i g a t i o n  

Powerhouse Ramoina Rate Study 

Thank you  f o r  y o u r  r e c e n t  comments i n  response t o  o u r  r e q u e s t  o f  
November 12, 1987 (PUD-17578) f o r  r e v i e w  o f  t h e  r e p o r t  on  t h e  powerhouse 
ramping r a t e  s t u d y .  We have de layed o u r  r e p l y  t o  you  i n  hopes o f  r e c e i v i n g  
a d d i t i o n a l  comments f r o m  o t h e r  J o i n t  Agency members. To conc lude  t h i s  phase 
o f  t h e  e f f o r t  on  ramping r a t e s  now w i t h  a l l  members, we o f f e r  t h e  f o l l o w i n g  
r e p l i e s  t o  comments we r e c e i v e d  f rom t h e  Washington Department o f  F i s h e r i e s  
(WDF) and t h e  U. S. Department o f  I n t e r i o r ' s  F i s h  & W i l d l i f e  S e r v i c e  (FWS). 

Washinaton Deoartment o f  F i s h e r i e s  

The c l a r i f y i n g  remarks i n  t h e  l e t t e r  o f  January  22, 1988, f r o m  t h e  
WDF a r e  h e l p f u l  t o  t h e  D i s t r i c t .  They improve t h e  c o n t e n t  and meaning o f  
Tab le  9, page 42,  i n  t h e  s t u d y  r e p o r t .  Rev is ions  w i l l  be made t o  Tab le  9 i n  
accord w i t h  t h e  WDF sugges t ion .  

A l s o ,  p l e a s e  r e f e r  t o  ou r  l e t t e r  t o  t h e  WDF o f  December 23. 1987 
(PUD-17661). O t h e r  t e x t  r e v i s i o n s  w i l l  be made i n  a c c o r d  w i t h  o u r  numbers 1 
and 5 .  

U. S. F i s h  and W i l d l i f e  S e r v i c e  

The FWS ment ions two s p e c i f i c  i t e m s  which r e q u i r e  f u r t h e r  a t t e n t i o n  
and response by  t h e  D i s t r i c t .  

1 )  R i v e r  channel  m o r ~ h o l o s v  - i s  an i s s u e  which emerged f r o m  e a r l i e r  
agency c o n s u l t a t i o n s  on t h e  s tudy .  The D i s t r i c t  men t ioned  i t  f o r  
r e c o r d  purposes i n  o u r  l e t t e r  o f  November 12. 1987. The FWS 
s t a t e s  t h a t  " [ T l h e  p o t e n t i a l  f o r  l a r g e  f l o o d  even ts  t o  a l t e r  
e x i s t i n g  g r a v e l  ba rs ,  s i d e  channels and p o t h o l e s  canno t  be 
i g n o r e d . "  The D i s t r i c t  agrees w i t h  t h a t  s t a t e m e n t .  To address 
t h e  i s s u e ,  t h e  FWS has recommended " .  . . t h a t  f o l l o w i n g  l a r g e  
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f l o o d  events dur ing  which the re  i s  reason t o  be l ieve  channel 
changes may have occurred, d iscussions be opened between the  
D i s t r i c t ,  resource agencies and a f f e c t e d  Tr ibes t o  address the  
need f o r  add i t i ona l  s tudies" .  

The D i s t r i c t  w i  11 temporar i l y  de fe r  responding on t h i s  proposal.  
Related techn ica l  aspects o f  t h e  issue were addressed i n  t h e  
r i v e r  gravel  s tudies,  p a r t i c u l a r l y  bedload t ranspor t .  We i n t e n d  
t o  confer  w i t h  the  consu l tan t  p r o v i d i n g  us w i t h  techn ica l  
ass is tance on t h a t  mat te r  and respond l a t e r  i n  t h e  contex t  of the  
r i v e r  gravel  study. Our l a c k  o f  r e p l y  a t  t h i s  t ime should n o t  be 
i n f e r r e d  t o  mean e i t h e r  disagreement o r  agreement. As s ta ted  
above, we are  i n  agreement about t h e  p o t e n t i a l  s i g n i f i c a n c e  o f  
the  issue and the  need t o  address i t  e f f e c t i v e l y .  

2 )  Downramoina freouency - the FWS advises t h a t  a h igh frequency o f  
downramping events, p a r t i c u l a r l y  as occurred i n  the  past ,  can 
have a s i g n i f i c a n t  cumulat ive e f f e c t ,  i f  continued. The D i s t r i c t  
agrees w i t h  the  concept o r  theory i m p l i c i t  i n  t h a t  statement. 
However, some c l a r i f i c a t i o n  about P r o j e c t  opera t ion  bo th  pas t ,  
present  and f u t u r e  may r e l i e v e  some o f  t h e  agency's concern. 
Also,  c e r t a i n  techn ica l  parameters and r e s u l t s  o f  the ramping 
r a t e  study bear on the downramping frequency and p o t e n t i a l  
cumulat ive e f f e c t  issue. 

F i r s t ,  the  D i s t r i c t  does no t  have s u f f i c i e n t  t o t a l  generat ing 
capac i ty  t o  match the  t o t a l  e l e c t r i c a l  load o f  i t s  customers. We can p rov ide  
about 18% o f  the  e l e c t r i c a l  energy needed, o f  which the  Jackson P r o j e c t  
provides about 8%. Consequently, the Jackson P r o j e c t  i s  no t  operated i n  a 
" load- fo l  lowing" mode. A " load- fo l  lowing" p r o j e c t ' s  opera t ing  schedule i s  
based on a 24-hourlday load cyc le.  Whereas t h e  opera t ing  schedule f o r  an 
in te rmed ia te  cyc le  p r o j e c t ,  such as the  Jackson P ro jec t ,  i s  determined by the  
d a i l y  occurrence o f  maximum demand f o r  e l e c t r i c a l  energy. I n  the case o f  
Snohomish County t h a t  u s u a l l y  happens dur ing  the  w in te r  months between the  
hours o f  7 and 11 a.m. The goal o f  reducing the  maximum d a i l y  demand peak i s  
t o  lower the  h ighes t  single-day e l e c t r i c a l  load demand f o r  the month, because 
the Bonnev i l le  Power Admin is t ra t ion  app l ies  a capac i ty  charge t o  i t s  customers 
f o r  e l e c t r i c a l  energy provided, which i s  based upon t h e  maximum h o u r l y  peak 
demand i n  a month. 

Second, downramping frequency w i t h  the  Jackson P r o j e c t  i s  determined 
by a combination o f  meteoro logical  and hyd ro log i ca l  cond i t ions ,  which vary  
from year t o  year.  Colder a i r  temperatures increase e l e c t r i c a l  energy demand 
and the  longer r e l a t i v e l y  lower a i r  temperatures p e r s i s t ,  the  h igher  t h e  d a i l y  
demand peak w i l l  be. Coincident w i t h  co ld  weather, sur face water r u n o f f  
decreases because i n  w in ter ,  co ldes t  a i r  temperatures occur w i t h  c l e a r  
weather. Thus, i n f l o w s  t o  the  r e s e r v o i r  may n o t  meet t h e  D i s t r i c t ' s  energy 
requirements from the P ro jec t  and a t  the same t ime water storage decreases. 
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The present  r e s e r v o i r  r u l e  curve l i m i t s  t h e  power generat ing 
p o t e n t i a l  from t h e  P ro jec t .  When the  r e s e r v o i r  reaches t h e  present  minimum 
operat ing l e v e l  o f  1,425' f o r  the Pel ton tu rb ines  w h i l e  co lder  weather 
pe rs i s t s ,  the D i s t r i c t  faces the  i n e v i t a b i l i t y  o f  be ing  unable t o  reduce, t o  
the  extent  o f  t h e  power p l a n t ' s  c a p a b i l i t y ,  the  p o t e n t i a l  d a i l y  peak demand 
t h a t  might occur and thereby w i l l  i n c u r  a  l a r g e r  capac i t y  charge from the 
BPA. Hence, t h e r e  i s  an i n c e n t i v e  f o r  the  D i s t r i c t  t o  conserve water i n  the  
r e s e r v o i r  i n  o rde r  t o  pro long the  a b i l i t y  t o  cont inue d a i l y  power generat ion 
f o r  as long as poss ib le  du r ing  the  co ldes t  weather i n  a  p a r t i c u l a r  month. 
This scenario app l i es  o n l y  when r e s e r v o i r  storage i s  i n  t h e  S ta te  3  
d i s c r e t i o n a r y  opera t ing  zone (e levat ions  1,430' t o  i . 4 2 5 ' )  dur ing  w i n t e r  
months. When t h e  r e s e r v o i r  i s  i n  S ta te  2  and maximum power generat ion 
discharge i s  requ i red ,  no in termediate-cyc le opera t ion  occurs. That i s  one 
reason why the  D i s t r i c t  has proposed increas ing  the  s i z e  o f  the  d i s c r e t i o n a r y  
zone under License A r t i c l e  57, f l o o d  con t ro l .  A  l a r g e r  ope ra t i ng  zone can and 
w i l l  reduce the  need and thus the  frequency o f  downramping t o  conserve water 
dur ing  normal p r e c i p i t a t i o n  monthslyears. 

Regarding the  p o t e n t i a l  imp l i ca t i ons  t o  f r y  s t rand ing  due t o  P r o j e c t  
operat ion,  which i s  the  major concern and reason f o r  eva lua t i ng  downramping 
ra tes ,  please r e c a l l  t h a t  the  t ime o f  year when the  need and frequency w i  1 1  be 
the greates t  f o r  downramping coincides w i t h  l a r g e r  s i z e  f r y  w i t h  less  
st randing v u l n e r a b i l i t y .  The reduced s t rand ing  r i sk  i s  i m p l i c i t l y  r e f l e c t e d  
i n  the recommended p rov i s iona l  ramping ra tes  r e s u l t i n g  from f i e l d  t e s t s .  
Highest ramp r a t e s  are al lowed dur ing  November 1  t o  February 28, sub jec t  t o  
y e a r l y  salmon f r y  emergence dur ing  the l a t t e r  p a r t  o f  t h a t  per iod .  

I t  should a l s o  be po in ted  ou t  t h a t  over t h e  l a s t  two years the  
D i s t r i c t  has entered i n t o  var ious storage agreements w i t h  o the r  u t i l i t i e s ,  
enabl ing us t o  r e t u r n  s to red energy dur ing  peak demand hours. This e f f o r t  
considerably reduced t h e  need f o r  f requent  ramping o f  t h e  P r o j e c t .  

Perhaps one way t o  address the concern about downramping frequency 
would be t o  rev iew and evaluate P ro jec t  opera t iona l  h i s t o r y .  A  l o g i c a l  p o i n t  
t o  do so might be i n  con junc t ion  w i t h  the P r o j e c t  License A r t i c l e  55 
requirement f o r  a f i n a l  r e p o r t  t o  the FERC on June 1,  1990. By t h a t  t ime, the  
Jackson P ro jec t  w i l l  have accumulated more than f i v e  years o f  opera t ing  
h i  s to ry .  

A s  a  reminder, License A r t i c l e  55 was amended by t h e  FERC on 
March 17, 1987, t o  read as fo l l ows :  

" A r t i c l e  5 5 .  Licensees. by June 1. 1990. a f t e r  complet ion 
o f  m i t i g a t i o n  s tud ies  f o r  the aquat ic  resources of  the 
Sul tan R ive r ,  s h a l l  f i l e  a  f i n a l  r e p o r t  and, f o r  Commission 
approval ,  recommendations f o r  f u r t h e r  measures needed, i f  
any, t o  p r o t e c t  aquat ic  resources o f  the  Su l tan  R ive r .  The 
l icensees s h a l l  f i l e  w i t h  the  Commission annual repo r t s  on 
the  s ta tus  o f  the  studies beginning June 1, 1987. i n c l u d i n g  
comments from the Washington Departments o f  Game and 
F i she r ies ,  U. S .  F ish  and W i l d l i f e  Service, n a t i o n a l  Marine 
F i she r ies  Service, and T u l a l i p  Tr ibes . "  



M r .  Robert J.  Gerke, WDF - 
M r .  Jay F. Watson, USFWS 

March 15. 1988 
PUD-17745 

Therefore. a review o f  P r o j e c t  opera t iona l  h i s t o r y  on the  frequency o f  
downrampings and load r e j e c t i o n s  might p rov ide  some useful  i n s i g h t  about the  
p o t e n t i a l  cumulat ive impact on f i s h e r y  losses due t o  imp l i ed  f ry s t rand ing .  
The proposed opera t iona l  h i s t o r y  rev iew would occur i n  1989 t o  a l l o w  t ime f o r  
agency review and comment be fore  submi t ta l  t o  the FERC i n  1990 i n  accord w i t h  
A r t i c l e  55. 

I n  the fu tu re ,  t he re  w i l l  be f u r t h e r  oppor tun i t i es  t o  d iscuss these 
issues and any others i n  subsequent consu l ta t ions  w i t h  the  J o i n t  Agencies. 
Upon concluding t h i s  phase o f  t h e  e f f o r t  on downramping ra tes  w i t h  t r a n s m i t t a l  
o f  the study repo r t  t o  t h e  FERC, the  D i s t r i c t  w i l l  proceed w i t h  o b t a i n i n g  
f u r t h e r  techn ica l  ass is tance t o  conduct remaining studies as recommended i n  
Chapter 5 o f  the  repo r t .  A scope o f  work w i l l  be developed i n  c o n s u l t a t i o n  
w i t h  the J o i n t  Agencies l a t e r  t h i s  year  before ob ta in ing  the  necessary 
consu l tan t  serv ices.  

I n  c los ing ,  i f  o the r  J o i n t  Agency members wish t o  comment a t  t h i s  
t ime on the  study r e p o r t  be fore  f i n a l  e d i t i n g l r e v i s i n g  and r e p o r t  p r i n t i n g .  
please contact Roy Metzgar a t  347-4319 immediately. We appreciate t h e  w r i t t e n  
comments from the  WDF and FWS i n  p rov id ing  us w i t h  guidance and suggestions 
essent ia l  fo r  reducing any p o t e n t i a l  negat ive environmental e f f e c t s  o f  P r o j e c t  
power operat ions. 

cc: G. Ging, USFWS 
J. Linvog, NMFS 
D. Somers, T u l a l i p  Tr ibes  
G. Engman, WDW 
J. Jones, B e l l  & Ingram 
F. Olson, CH2M-Hill 

&@-*  
Mart in  Hat der 
Act ing  ~ i r e h o r ,  Power Management 



2320 California St., Everett, Washington 98201 258-82 1 1 
I Mailing Address: P. 0. Box 1107. Everett, Washinston 98206 

May 1. 1989 
PUD-18354 

Mr. Gary Engman M r .  G w i l l  G ing  
Washington Dept. o f  W i l d l i f e  U. 5 .  F i s h  & W i l d l i f e  S e r v i c e  
Region 4 2625 Parkmont Lane S.H. 
16018 M i l l  Creek B l v d .  Olympia,  HA 98504 
M i l l  Creek, WA 98012 

Mr. Dav id  Somers 
T u l a l i p  T r i b e s ,  I n c .  
6700 Totem Beach Road 
M a r y s v i l l e ,  WA 98270 

Mr. Jon L i n v o g  
N a t i o n a l  Mar ine  F i s h e r i e s  S e r v i c e  
7600 Sand P o i n t  Way N .E .  
B i n  C  15700 
S e a t t l e ,  WA 98115 

Mr. Robert  Gerke 
Washington Dept.  o f  F i s h e r i e s  
3939 Cleve land Ave. 
Tumwater, .WA 98504 

Gentlemen: 

Jackson P r o j e c t  - FERC #2157 
L icense A r t i c l e  57 (F lood  C o n t r o l )  c 

Th is  i s  t o  c o n t i n u e  ou r  response t o  y o u r  comments f rom t h e  second 
c o n s u l t a t i o n  m e e t i n g  h e l d  on March 22.  Th is  response t r a n s m i t s  o u r  no tes  f o r  
t h a t  meet ing and proposed r e v i s i o n s  t o  t h e  d r a f t  o p e r a t i n g  p l a n  document f rom 
meet ing d i s c u s s i o n .  

I n  p r e p a r i n g  t h e  a t tached  n o t e s ,  we i d e n t i f i e d  t h e  f o l l o w i n g  s p e c i f i c  
tasks ,  besides r e v i s i n g  t h e  o p e r a t i n g  p l a n  document. We l i s t  them here t o  
assure t h a t  any w o n ' t  be over looked.  

1) P r o v i d e  r e c o r d  o f  U. S. Geo log ica l  Survey c a l i b r a t i o n  o f  t h e  
s t ream gage a t  t h e  D i v e r s i o n  Dam. 

2) Conduct a f i e l d  measurement o f  t h e  i n s t r e a m  f low  be low Culmback 
Dam. N o t i f y  t h e  J o i n t  Agencies i n  advance o f  the  method and 
d a t e  o f  work. 

3) Determine f a 1  1  salmon spawning ins t rea rn  f l o w  regime. 



J o i n t  Agencies Hay 1 . 1989 
PUD-18354 

Transmi t  the s tee lhead f i  shabi l i t y  m i  t i g a t i o n  p l a n  proposa l  f o r  
agency rev iew.  (Done - sent t o  J o i n t  Agencies by PUD-18339.1 

Improve the  t i m e l i n e s s  o f  t r a n s m i t t i n g  w a t e r  temperature d a t a  t o  
the  Washington Department o f  F i s h e r i e s  f o r  c a l c u l a t i n g  wa te r  
temperature  u n i t s l f r y  emergence. 

Revise t h e  f l o w  f l u c t u a t i o n  t a b l e s  b y  e x t e n d i n g  the  spawning 
seasons and changing t h e  f r y  emergence d a t e  t o  February 1. 
(Done - r e v i s e d  t a b l e s .  i n c l u d i n g  Spada Lake l e v e l s  s i m u l a t i o n  
w i t h  t h e  proposed r e s e r v o i r  r u l e  cu rve  r e v i s i o n ,  sent t o  J o i n t  
Agencies by  PUD-18334.) 

P r o v i d e  advance n o t i c e  t o  J o i n t  Agencies on  o p e r a t i o n  o f  the  
Howell-Bunger va lve.  

Develop i n t e r i m  o p e r a t i n g  p l a n  e v a l u a t i o n  c r i t e r i a .  

Revise E x h i b i t s  H ,  I and U f o r  c o n s i s t e n c y  w i t h  the  o p e r a t i n g  
p l a n .  

Conduct a d d i t i o n a l  downramping r a t e  v e r i f i c a t i o n  work, as 
i n d i c a t e d  by  t h e  r e v i s e d  recommended schedule  i n  the  o p e r a t i n g  
p l a n .  

N o t i f y  J o i n t  Agencies i n  advance when t h e  D i v e r s i o n  Dam s l u i c e  
w i l l  be operated.  

F i n a l l y ,  we have prepared some i n f o r m a t i o n  on  minimum f l o w  re leases  
a t  Culmback Dam and r e c o r d  documentat ion.  He a l s o  have a  f u r t h e r  proposa l  
r e g a r d i n g  s tee lhead f i s h a b i  l i t y  m i t i g a t i o n .  We w i l l  p r e s e n t  them t o  you 
d u r i n g  our  next  c o n s u l t a t i o n  meet ing on May 1 ,  1989. 

Very t r u l y  y o u r s .  

0rig:nal Signed By: 
J. B. Olson 

Jean B. Olson.  Manager 
Environmental  & Eng ineer ing  

Support  S e r v i c e s  

At tachments (2) 
RGM: jk , ' 

c c :  J ;  >ones, B e l l  & Ingram ( w l o  At tachment #2) 
S .  Foster .  Corps,  S e a t t l e  D i s t r i c t  :, 

, / . .~__ M.-Ek.m&.-Corps, S e a t t l e  D i s t r i c t  
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D i s t r i c t I J o i n t  Agency Mee t ing  Notes - A r t i c l e  57 (F lood  C o n t r o l )  

Date:  March 22, 1989 (0950-1450) 
P lace :  NMFS (Sand P o i n t ) ,  S e a t t l e  
At tendees:  L i s t  a t t a c h e d  (At tachment I) 
Agenda: Copy A t tached  (At tachment  11) 
P u r ~ o s e :  FERC L icense  A r t i c l e  57 - 

Licensee and J o i n t  Agencies confer  on d r a f t  r e v i s i o n  t o  
r e s e r v o i r  o p e r a t i n g  p l a n  ( r e s e r v o i r  r u l e  curve)  - E x h i b i t  H f o r  
Jackson P r o j e c t .  

There were no suggested r e v i s i o n s  t o  t h e  agenda (At tachment  11). 

comment on Meet ina Notes f o r  Februarv  15. 1989 

Metzaar asked f o r  J o i n t  Agency comments on the  F e b r u a r y  I S ,  1989 m e e t i n g  
notes.  There were none a t  t h i s  t ime .  He asked f o r  
c l a r i f i c a t i o n l g u i d a n c e  concern ing  t h e  agenc ies '  h i g h e s t  p r i o r i t y  between 
t h e  ramping r a t e  and r i v e r  g r a v e l l s e d i m e n t  s t u d i e s .  PUD notes  f rom t h e  
meet ing l i s t e d  each one. The J o i n t  Agencies a f f i r m e d  r i v e r  
g r a v e l l s e d i m e n t  s t u d i e s  as h a v i n g  h i g h e s t  p r i o r i t y  f o r  r e a c t i v a t i o n  by  
t h e  PUD. Metzaar responded t h a t  t h e  meet ing no tes  would be r e v i s e d  t o  
r e f l e c t  t h a t  adv ice lgu idance  ( a t  t o p  o f  p. 8  i n  February  I S ,  1989 m e e t i n g  
no tes ) .  

L icense R ~ S D O ~ S ~  t o  J o i n t  Aaenc ies '  Comments 

a)  Ha te r  O u a l i t y  - a l e t t e r  d a t e d  March 21, 1989 from t h e  D i s t r i c t  t o  
the  J o i n t  Agencies (PUD-18243) was hand t r a n s m i t t e d  a t  t h e  
meet ing.  The l e t t e r  p r o v i d e d  p e r t i n e n t  i n f o r m a t i o n  e x c e r p t e d  f r o m  
e a r l i e r  s t u d y  r e p o r t s .  (A copy o f  t h a t  l e t t e r  i s  At tachment 111 t o  
these no tes  .) 

b) Water Temoeraturg - same as 3a above - At tachment  I11 

c )  T u r b i d i t y  - same as 3b above - At tachment  I11 

d) Freauencv o f  Flow ChanaeslRamoina Events - Meaker handed o u t  and 
e x p l a i n e d  t h r e e  t a b l e s  (At tachment  IV) o n s t h e  f l u c t u a t i o n  f requency  
o f  t h e  S u l t a n  R i v e r  due t o  Jackson P r o j e c t  o p e r a t i o n  w h i l e  Spada 
Lake i s  i n  R e s e r v o i r  S t a t e  3.  The range o f  f l o w  change coverage 
was i n c r e a s e d  f rom 110 MW t o  1 3  MW. These t a b l e s  covered t h e  
e n t i r e  o p e r a t i n g  h i s t o r y  o f  t h e  P r o j e c t  s i n c e  1984. 



exp la ined  key d e f i n i t i o n s  f o r  t h e  t a b l e s :  L 

F l a t  f l u c t u a t i o n  meant changes, i f  any,  were no more than 3 
MW ( o r  about 36 c f s )  each day w i t h  t h e  P e l t o n  t u r b i n e s .  
S i a n i f i c a n t  meant t h a t  t h e  S u l t a n  R i v e r  f l o w  was l e s s  than  
700 c f s  a t  t h e  powerhouse. 
N o n - s i a n i f i c a n t  meant t h a t  t h e  S u l t a n  R i v e r  stayed above 700 
c f s  a t  the  powerhouse. 

Ginq asked i f  an upldown f l u c t u a t i o n  meant occur rence w i t h i n  24 
hours? answered, yes.  Do t h e  numbers rep resen t  each 
i n d i v i d u a l  event.  f o r  example. A p r i l  20-28. 1985? Answer - yes f o r  
each t y p e  o f  f l u c t u a t i o n  when t h e  r e s e r v o i r  has been' i n  S t a t e  3  f o r  
915 days w i t h i n  the  o v e r a l l  t o t a l  s i n c e  o p e r a t i o n a l  s t a r t - u p .  The 
o t h e r  r e s e r v o i r  s t a t e s  (1. 2 and 4) mandate P r o j e c t  o p e r a t i o n ,  
t h e r e ' s  no o p e r a t i n g  o p t i o n s .  

Hetzaar asked Crocker  t o  d i s c u s s  what t h e  e f f e c t  o f  t h e  d i f f e r e n c e  
between F igures H-3 and H-3 ( r e v i s e d )  would  be on t h e  f l u c t u a t i o n s  
i n  Tab le  2 f o r  February. 1989, d u r i n g  t h e  reco rd -b reak ing  c o l d  
w e a t h e r l e l e c t r i c  loadldemand. Crocker  responded t h a t  t h e  r i v e r  
f l o w  changes o r  t h e  range o f  f l u c t u a t i o n  would  have been s m a l l e r .  
o n l y  down t o  700-750 c f s  on a  d a i l y  b a s i s  r a t h e r  than lower  as 
occur red  t h i s  y e a r .  Thus, t h e r e  would  p r o b a b l y  have been l e s s  
number ones (downs). 

tins adv ised  ( i n  r e f e r r i n g  t o  Tab le  3)  t h a t  he would be more 
. i n t e r e s t e d  i n  t h e  f r y  s t r a n d i n g  p e r i o d  when s m a l l e r ,  younger f i s h  
would be most v u l n e r a b l e  t o  f l o w  changes. 

Gins asked about p o s s i b l e  b i a s e s  i n  t h e  d a t a ?  Meaker r e p l i e d  t h a t  
more wa te r  i n  1988 reduced t h e  need t o  change o p e r a t i n g  schedules 
and t h e  f requency o f  f l u c t u a t i o n s .  O t h e r  f a c t o r s  t o  account f o r  
a r e  model c a o a b i l i t y  ( l i m i t a t i o n s )  and o o e r a t i n a  exoer ience.  The 
D i s t r i c t  i s  more f a m i l i a r  w i t h  t h e  S u l t a n  B a s i n ' s  r u n o f f  h i s t o r y  
and i m p l i c a t i o n s  t o  o p e r a t i o n s  s c h e d u l i n g .  Thus, performance 
should s t a r t  t o  improve. The r e s e r v o i r  was i n  S t a t e  3  f o r  54% o f  
t h e  t o t a l  days (1688) o f  o p e r a t i o n  covered by  t h e  t a b l e s .  

Ginq adv ised  t h a t  h i s  agency 's  p e r s p e c t i v e  i s  one o f  l o o k i n g  ahead 
as t o  what c o u l d  occur .  T h e y ' r e  l o o k i n g  f o r  p r o t e c t i o n  f o r  t h e  
f i s h  resource  and language i n  an o p e r a t i n g  p lan lagreement  t h a t  
s a t i s f i e s  t h e i r  concerns. The J o i n t  Agenc ies  a r e  concerned about  
the  p o s s i b i l i t y  o f  more f l o w  f l u c t u a t i o n s  w i t h  g r e a t e r  o p e r a t i n g  
f l e x i b i l i t y .  They want t o  be a b l e  t o  come back f o r  r e c o n s i d e r a t i o n  
o f  any o p e r a t i n g  p l a n  change, i f  r e s u l t s  a r e  unacceptable.  

4. L i censee  Reoor t  on Reaional  and Loca l  Water Suoo lv  P lann ing  I 

Hetzaar  handed o u t  a  c o l l e c t i o n  o f  r e c e n t  newspaper c l i p p i n g s  and a  
D i s t r i c t  l e t t e r  on the  s u b j e c t  (At tachment  V ) .  The O i s t r i c t l C i t y  I 

response t o  l o c a l  and r e g i o n a l  wa te r  s u p p l y  i s s u e s  and i n q u i r i e s  
p o t e n t i a l l y  i n v o l v i n g  the  S u l t a n  R i v e r  b a s i n  as a  f u t u r e  source o f  s u p p l y  



i s  based on t h e  o u t p u t  o f  t h e  same model used f o r  development and 
e v a l u a t i o n  o f  t h e  r e s e r v o i r  o p e r a t i n g  r u l e  c u r v e  submi t ted  t o  t h e  FERC 
f o r  L icense A r t i c l e  57. The model takes i n t o  account  and p rov ides  f o r  

- f u t u r e  C i t y  o f  E v e r e t t  m u n i c i p a l  wa te r  s u p p l y  demand and t h e  minimum 
ins t ream f l o w  requirements for  t h e  S u l t a n  R i v e r .  Thus, any " s u r p l u s "  
wa te r  i s  a v a i l a b l e  a f t e r  mee t ing  l o c a l  and r e g u l a t o r y  requ i rements .  

Con t inu ing ,  Metzaar adv ised t h a t  t h e  r o l e  o f  t h e  Snohomish County PUD i n  
mun ic ipa l  wa te r  supp ly  i s  b e i n g  re -eva lua ted  b y  i t s  Board o f  
Commi s s i o n e r s .  The D i s t r i c t  has a u t h o r i t y  t o  s u p p l y  water  th roughout  the  
County and must  do so on demand o r  r e q u e s t  under  c e r t a i n  c i rcumstances.  
Wi th  a c t i v e  m u n i c i p a l  water supp ly  p o l i c y  development and p l a n n i n g  i n  
n o r t h  Snohomi sh County. Marysv i  1  l e ,  t h e  Town o f  S u l t a n  and eas t  K i n g  
County, t h e  Board f e e l s  t h a t  i t  must p a r t i c i p a t e  t o  p r o t e c t  i t s  i n t e r e s t s  
and inves tmen t  i n  t h e  Jackson P r o j e c t .  

5 .  Review o f  D r a f t  O ~ e r a t i n a  P l a n  

Ginq asked i f  t h e  language i n  t h e  d r a f t  r e f l e c t e d  o r  repeated t h a t  o f  
e s t a b l i s h e d  r e g u l a t o r y  o b l i g a t i o n s  such as t h e  FERC L icense and t h e  
Se t t l emen t  Agreement. Metzaar r e p l i e d  y e s l n o .  The J o i n t  Agencies asked 
f o r  a  "walk- through"  p o i n t i n g  o u t  t h e  new elements o r  "Metzgarese" i n  t h e  
d r a f t .  B e g i n n i n g  on pg. 1  o f  t h e  d r a f t  p l a n ,  t h e  o r i g i n  i s  as f o l l o w s :  

I. P u r ~ o s e  - t h i s  i s  new (pg. 1)  
11. D e f i n i t i o n s  - t h i s  i s  new (pp. 1-2) 
111. .Backaround - t h i s  i s  new (pp.  2-3) 
I V .  Aoua t i c  Resource P r o t e c t i o n  C r i t e r i a  and Reauirements: 

a .  Minimum Ins t ream Flow Schedule - t h i s  i s  i d e n t i c a l  f rom t h e  
S e t t l e m e n t  Agreement and approved b y  FERC Order.  F i g u r e  (pg.  
4 )  i s  f rom E x h i b i t  H, b u t  t h e  i n s t r e a m  f l o w s  a r e  i n c o r r e c t .  
I t  w i l l  be r e v i s e d  a c c o r d i n g l y .  The second h a l f  o f  IV-A 
s t a r t i n g  a t  t h e  bot tom o f  pg.  3  i s  new. 

b .  Maximum C o n t r o l l e d  Flow Releases - t h i s  i s  new (pp.  3-7). 
0-1 i s  new and i s  based on p r e v i o u s  d i s c u s s i o n  w i t h  WDF and 
t h e  p r e s e n t  r e q u e s t  f o r  f l o w  augmentat ion d u r i n g  t h e  f a 1  1  
salmon spawning season. B-2 i s  new and i s  based on t h e  s t u d y  
on  s tee lhead  f i s h a b i l i t y .  

c .  Downramping Rate Schedule - t h i s  i s  based on t h e  CHZM-Hill 
s t u d y  r e p o r t  rev iewed by  t h e  J o i n t  Agencies.  I t  i s  n o t  new 
m a t e r i a l  (pp. 8-9). 

d. R i v e r  Temperature - t h i s  i s  o l d  (pg.  9). F i g u r e  2  i s  o l d .  
f r o m  t h e  s tudy r e p o r t  on wa te r  tempera tu re  and t u r b i d i t y  (see 
At tachment  I). 

e. Howell-Bunger and S l i d e  Va lves a t  Culmback Dam - t h i s  i s  new 
(pp.  9-11). 

V. D ~ e r a t i n a  Loa ic  and C r i t e r i h  - t h i s  i s  based on o l d  m a t e r i a l ,  b u t  
some i m p o r t a n t  c r i t e r i a  have been r e v i s e d  (pp.  11-13). F i g u r e  H-3 
i s  t h e  proposed r e s e r v o i r  r u l e  cu rve  r e v i s i o n  (pg.  12 ) .  



VI. power Generation Limit - this is new. 

VII. Plan Revision - this is new. - 
VIII. Jnterim Plan Schedule - this i s  new. 
IX. Reservation - this idea and language are borrowed almost verbatim 

from the Settlement Agreement. 

X. Execution - this is identical to that in the Settlement Agreement 

Related review discussion was as follows. 

IV A. Minimum Instream Flow Schedule ( ~ a .  U 

The discussion o n  non-compliance is to be revised. Enaman 
advised that the gage reading is the standard for determining 
compliance. I f  a later USGS rating change is made which 
causes the flows t o  fall below the schedule, that is not a 
violation. Discussion covered recording problems with the 
diversion dam gaging station and actions taken to improve the 
situation. added a caveat about agency evaluation o f  
operator performance concerning instream flows: if the flows 
are consistently low o r  below minimum or the relative 
frequency o f  occurrence o f  problems, then it's a different 
situation. They don't want deficiencies t o  occur. Gina 
asked for a copy o f  the USGS record o f  calibrating the 
diversion dam stream gage. 

It was mutually agreed that non-compliance coverage on page 5 
will be revised based on today's discussion. 

Metzaar asked if the agencies intended to comment on the 
District's recent report on minimum instream flow problems? 
The response was that no written comments would be submitted. 

Linvoq asked about the accuracy of the 20 cfs flow at 
Culmback Dam. The statement regarding compliance is 
unequivocal about that flow. Metzaar replied that the 
release is through either a valve or the small hydro turbine 
with pre-determined settings related t o  certain flows. Also. 
during low flow periods, the tributary flows below Culmback 
Dam are nil so that the upstream flow arriving at the 
diversion dam is almost totally the release from Culmback 
Dam. Somers observed that raises some potential problems 
about documentation o f  the flow release at Culmback Dam 
without a direct record o r  proof o f  flows. asked if 
there was any direct physical measurement o f  instream flow 
directly downstream from Culmback Dam7 Metzaar rep1 ied, no. 
Johnson added that the basis for release'through each valve 
is a rating curve established for the setting or opening o f  
the valve. After further discussion, it was mutually agreed 
to field measure the instream flow below Culmback Dam in 
order to verify the minimum flow requirement release. The 
Joint Agencies asked to (and will) be notified on the method 
o f  field measurement and the date of the work. 
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JV 8-2: F a l l  Salmon S ~ a w n i n s  Season 

asked about  t h e  b a s i s  f o r  t h i s  s e c t i o n ?  Metzaar - r e p l i e d  t h a t  i t  i s  based on p r e v i o u s  c o n s u l t a t i o n s  w i t h  t h e  
WDF and o p e r a t i n g  h i s t o r y l e x p e r i e n c e .  The 400 c f s  f l o w  va lue  
i s  based on WOF reques ts  i n  1985 and 1987 t o  p r o v i d e  
supplemental f l o w  t o  f a c i l i t a t e  p i n k  salmon spawning. Cerke 
requested t h i s  f o r  t h e  1989 p i n k  salmon spawning r u n  d u r i n g  
l a s t  y e a r ' s  annual r e s e r v o i r  drawdown c o n s u l t a t i o n  under 
A r t i c l e  57 .  D i s c u s s i o n  c o n t i n u e d  among t h e  f i s h e r y  peop le  
about spawning requ i rements  and subsequent p r o t e c t i o n  o f  
redds a g a i n s t  dewate r ing  i f  spawning i s  promoted i n  sha l l ower  
areas o f  t h e  r i v e r  channel  w i t h  h i g h e r  f l o w s  where lower  
f l o w s  may n o t  keep redds watered.  ~J&J&I n o t e d  t h a t  a  
genera l  r u l e  o f  thumb i s  213 o f  t h e  spawning f l o w  w i l l  keep 
redds covered lwatered.  adv ised  t h a t  t h i s  i s s u e  w i l l  
r e q u i r e  f u r t h e r  c o n s i d e r a t i o n .  

I V  8-2: W i  n t e r - r u n  S tee l  head F i  s h i  nq Season 

Enaman asked f o r  background e x p l a n a t i o n  and c l a r i f i c a t i o n .  
Metzaar reviewed t h e  r e s u l t s  o f  t h e  s t e e l h e a d  f i s h a b i l i t y  
c r e e l  census and t h e  m u t u a l l y  agreed t o  concept o f  l o o k i n g  a t  
a  f l o w  r e d u c t i o n  scheme f o r  mi t i g a t i o n .  The focus o r  
approach s h i f t e d  f rom t h e  f i s h e r y  i t s e l f  t o  i n s t r e a m  f l o w s  
because o f  t h e  r e l a t i v e l y  smal l  sample s i z e s  a v a i l a b l e  f r o m  
t h e  f i s h e r y .  A l s o ,  no need f o r  m i t i g a t i o n  was shown, except  
t h a t  when f l ows  go above a  c e r t a i n  l e v e l ,  t h e  r i v e r  becomes 
l e s s  f i s h a b l e :  water  depth ,  v e l o c i t y  and reduced 
a c c e s s i b i l i t y  v i a  wading. The computer model shows t h a t  t h e  
occur rence o f  f l ows  above 700 c f s  w i l l  occu r  more f r e q u e n t l y  
t h a n  i n  t h e  p a s t .  That  f l o w  was chosen f o r  m i t i g a t i o n  
purposes because i t  i s  i n t e r m e d i a t e  i n  t h e  t h r e s h h o l d  f l o w  
range o f  650-750 c f s .  above which f i s h a b i l i t y  decreased. 

Enaman commented on t h e  proposed 36-hour f l ow  r e d u c t i o n  as 
perhaps n o t  p r o v i d i n g  s u f f i c i e n t  t i m e  o r  o p p o r t u n i t y  f o r  
a n g l e r s .  Saturdays a r e  u s u a l l y  b i g  use days and t h e  p roposa l  
d o e s n ' t  p r o v i d e  f o r  i t .  A l s o ,  l e t  t h e  agency choose t h e  
m i t i g a t i o n  f l o w  t i m e  based on c o n d i t i o n s  e.g., wa te r  
temperature ,  t u r b i d i t y ,  presence o f  f i s h ,  e t c .  The scheme 
has u n c e r t a i n t y  w i t h  t h e  f l o w  c o n d i t i o n s .  

Metzaar responded t h a t  Saturdays a r e  a  BPA c a p a c i t y  charge 
day a l t h o u g h  peak demand u s u a l l y  d o e s n ' t  occu r  on t h a t  day.  
Depending upon c i rcumstances - r e s e r v o i r  s to rage .  weather ,  
and power supplyldemand s i t u a t i o n  - i t  m i g h t  be p o s s i b l e  t o  
p r o v i d e  g r e a t e r  o p p o r t u n i t y .  However, t h e r e  a r e  so many 
v a r i a b l e  f a c t o r s  t h a t  must be taken  i n t o  account ,  i t  i s  
d i f f i c u l t  t o  deve lop p r e d i c t a b i l i t y  and a  c o n s i s t e n t  
o p e r a t i n g  p l a n  f o r  f i s h i n g  m i t i g a t i o n  f l o w  r e d u c t i o n s .  
Enqman commented t h a t  some work needed t o  be done on 
d e f i n i t i o n s  and c r i t e r i a  f o r  t h i s  s e c t i o n .  Metzaar suggested 
t h a t  i t  would be h e l p f u l  f o r  agency r e v i e w  t o  have t h e  
m i t i g a t i v e  proposa l  r e p o r t ,  which i s  ready  f o r  t r a n s m i t t a l  t o  



them. A f t e r  r e c e i p t  and r e v i e w  c o n t i n u e  t h i s  d i s c u s s i o n .  
The D i s t r i c t  w i l l  send t h e  s t e e l h e a d  f i s h a b i l i t y  m i t i g a t i o n  
p l a n  proposa l  t o  t h e  agencies f o r  r e v i e w .  

Metzaar advised t h a t  t h e  t a b l e  i s  f r o m  t h e  s tudy r e p o r t  on 
downramping r a t e s  prepared by  CHZM-Hi l l .  A f t e r  rev iew o f  
t h i s  t a b l e ,  the  D i s t r i c t  has some proposed r e v i s i o n s  f o r  
J o i n t  Agency c o n s i d e r a t i o n .  These p r o p o s a l s  a r e  based on t h e  
d e s i r a b i l i t y  t o  s i m p l i f y  t h e  r a t e s  ( t h e r e  a r e  t o o  many 
d i f f e r e n t  ones); s i m p l i f y  t h e  t a b l e  o rgan iza t i . ona l1y ;  and 
reduce t h e  need f o r  f u r t h e r  f i e l d  s t u d i e s .  D iscuss ion  
f o l  lowed on proposa l  s concern ing  v a r i o u s  downramping r a t e s  
and t h e  schedule f o r  them. The outcome i s  summarized by a  
r e v i s e d  downramping r a t e  schedule.  Tha t  r e v i s e d  schedule 
w i l l  be i n c o r p o r a t e d  i n  t h e  second d r a f t  o f  t h e  o p e r a t i n g  
p l a n  document. 

Some notewor thy  i t ems  a re :  

For June 1  t o  August 31 f o r  a l l  f l o w  ranges. t h e  
n i g h t  r a t e  shou ld  be one i n c h l h o u r .  Opera t ion  needs 
t o  take  i n t o  account  t h e  l o n g  d a y l i g h t  and t w i l i g h t  . 
hours ( s h o r t  hours  o f  t o t a l  darkness) .  

A  P e l t o n  t u r b i n e ' s  minimum o p e r a t i o n  i s  5 MW o r  65 
c f s  o f  f l o w .  

For a  F r a n c i s  t u r b i n e ,  t h e  minimum f l o w  i s  15 c f s  
w i t h  1  MW. 

The v e r i f i e d  a n d l o r  proposed s i x  i n c h l h o u r  r a t e s  
w i l l  be d e l e t e d  f rom t h e  schedu le ,  as proposed by 
t h e  D i s t r i c t .  

The p r e f e r r e d  r a t e s  or g o a l  fo r  t h e  schedule i s  f o u r  
and/or  two i n c h e s l h o u r .  

One o p e r a t i o n a l  goa l  i s  t o  conserve water  d u r i n g  a l l  
seasons except  i n  t h e  f a l l  when t h e  r e s e r v o i r  wa te r  
l e v e l s  a r e  b e i n g  drawdown f o r  t h e  approaching l a t e  
f a l l l e a r l y  w i n t e r  f l o o d  season. 

E l e v a t i o n  1.445 f e e t  b y  J u l y  1  i s  t h e  r e s e r v o i r  
r e f i l l  o p e r a t i n g  g o a l .  F i v e  f e e t  o f  s to rage  i s  
d e s i r e d  f o r  r a i n f a l l  and snowmelt r u n o f f .  

I V  D: Water T e m ~ e r a t u r e  -, 

commented t h a t  t h e  HDF s h o u l d  r e c e i v e  t h e  wa te r  
temperature r e p o r t s  on a  more t i m e l y  b a s i s .  E s p e c i a l l y .  
because i t  appears t h a t  t h e  f r y  a r e  emerging e a r l i e r  than  
t h e  downramping r a t e  schedule  p r o v i d e s .  Th is  has 



happened in the last two years. Metzaar agreed to 
improve transmittal o f  water temperature data. 

I V  E: Howell-Bunser and Slide Valves at Culmback Dam 

commented that if the Howell-Bunger Valve is opened 
when high flows are in the river, there will also be 
suspended fine sediment in the water. The high flows 
would tend t o  keep the fine materials released from the 
reservoir in suspension during transit down the Sultan 
River. Additional agency comment concerned the time 
period when the valve would be operated for annual test 
purposes. The operating schedule should be expanded 
further o n  page 1 1  in the plan. Quite likely, valve 
operation scheduling would be coordinated with 
gravellsediment flushing, if and when required. Metzsar 
reported o n  a recent conversation with Beschta (Oregon 
St.) about bedload transport and gravel flushing. His 
experience was that it wouldn't require t o o  much time t o  
accomplish, probably one hour. Once the gravellsediment 
gets started moving, the whole process goes rather 
quickly. Further meeting discussion reached the 
conclusion that the flushing period should allow for 
travel time t o  move the fine materials out o f  t h e  Sultan 
River. The agencies asked for advance notice about H-B 
Valve operation. 

' V: O ~ e r a t i n a  Loaic and Criteria 

Discussion focused o n  priorities. The agencies suggested 
that nos. 1 and 2 on page 1 1  be combined. That is. 
"providing municipal supply and maintaining minimum 
instream flows will have first priority in operation 
scheduling". Metzaar replied that he will discuss the 
suggestion with the City o f  Everett. 

VII: Plan Revision 

Metzsar observed that the development of this operating 
plan meant that some o f  the contents of FERC License 
Amendment Application Exhibits H. I and U will need 
review o f  revisions t o  maintain consistency with the 
plan. New information and operating policy developed 
since those exhibits were prepared and submitted t o  the 
FERC should be in them. 

A .  
VIII: Interim Plan Schedule 

Gina expressed a concern that the proposed schedule 
places the agencies at a disadvantage i f  any problems 
should occur with the proposed revisions t o  the reservoir 
rule curve and operating plan. T h e y  have experienced 
unwillingness to modify o r  unresponsiveness t o  problems 
with other licensees and their projects. Often the 
licensee will delay responding o r  considering concerns o f  



the agencies. Therefore, he wants some mechanism to 
assure licensee willingness to respond in a timely 
manner. The possible mechanism discussed was that during 
a dispute period the rule curve would revert to the 
former rule curve while the dispute is being resolved. 

asked when was the agencies' greatest period o f  
concern? Gina replied when the resource is most 
vulnerable. Bryyp added, when the fish are smallest - 
the fry stage. 

Reservoir Matters 

Enaman noted that there were some issues with the 
reservoir. Specifically, concerning wildlife, what about 
the reservoir bottom area revegetation effort and what 
will be the "fate" of that effort's results? What is apt 
to be the effect on resident trout in terms o f  
reproduction and food supply productivity? Whatever the 
effect is, it will be worse than what we have now. Some 
monitoring is needed and definition o f  a monitoring 
plan. Those comments led to a general thought that 
evaluation criteria are needed for the interim plan. 

At the meeting conclusion, these items were noted. 

Flow fluctuation table revisions - the spawning 
seasons would be extended and salmon fry emergency 
is February 1 instead o f  March 1 .  

Engman will be reconsidering the steelhead fry 
emergence date o f  June 1 v .  May 1. 

6. Next Meeting 

.Scheduled for 0930-1430 on April 27 at the same place. Subsequently. the 
meeting was rescheduled at agency request to May 1 .  
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Gentlemen: 

Jackson P r o j e c t  - FERC #2157 
L icense A r t i c l e  57 ( F l o o d  C o n t r o l )  

D r a f t  O o e r a t i n q  P lan  C o n s u l t a t i o n s  - L icensee  Resoonse 

Th is  i s  t o  con t inue  ou r  response t o  y o u r  comments f r o m  t h e  t h i r d  
c o n s u l t a t i o n  mee t ing  h e l d  on May 1 .  T h i s  response t r a n s m i t s  o u r  no tes  f o r  
t h a t  meet ing and proposed r e v i s i o n s  t o  t h e  d r a f t  o p e r a t i n g  p l a n  document f rom 
meet ing d i s c u s s i o n .  

The a t t a c h e d  t h i r d  d r a f t  i s  submi t ted  f o r  y o u r  r e v i e w  and comment. 
We reaues t  t h a t  vour comments be r e c e i v e d  by t h e  D i s t r i c t  no l a t e r  than  
May 31.  1989. 

That d e a d l i n e  i s  p r e d i c a t e d  upon a l l o w i n g  f u r t h e r  t i m e  f o r  d e v e l o p i n g  
a  c o o r d i n a t e d  r e p o r t  t o  t h e  FERC by t h e  J o i n t  Agencies and t h e  D i s t r i c t  p r i o r  
t o  June 14, 1989. That d a t e  i s  t he  e x p i r a t i o n  o f  t h e  j o i n t l y  reques ted  s t a y .  
which extended t i m e  f o r  you r  comment on t h e  proposed r e v i s i o n  t o  t h e  r e s e r v o i r  
r u l e  curve under FERC L icense A r t i c l e  57 (FERC 2157-031 i s s u e d  January 6 ,  
1989).  

I n  p r e p a r i n g  t h e  a t t a c h e d  notes and t h e  t h i r d  d r a f t  o f  t he  p l a n ,  we 
i d e n t i f i e d  s e v e r a l  no tewor thy  i t e m s .  



J o i n t  Agencies May 12. 1989 
PUD-18383 

1. Mav 1 .  1989 Meet ina Notes:  C o r r e c t i o n  t o  D i s t r i c t  Statements - 
we have r e v i s e d  s ta tements  made by  M r .  Meaker d u r i n g  t h e  May 1  
mee t ing .  Two s i g n i f i c a n t  f a c t s  about  t h e  computer s i m u l a t i o n  
model were e r r o n e o u s l y  p resen ted .  Ra the r  t h a n  c a r r y  them on 
i n t o  t h e  no tes  and then  c o r r e c t  them, we have made t h e  
c o r r e c t i o n  and a r e  c a l l i n g  i t  t o  y o u r  a t t e n t i o n .  They a re :  

a)  Number o f  years o f  S u l t a n  B a s i n  s t reamf low r e c o r d  used was 
s t a t e d  t o  be f r o m  1949-64 (15) p l u s  a d d i t i o n a l  years  
s y n t h e s i z e d  by  u s i n g  r e c o r d s  f r o m  a d j o i n i n g  b a s i n s .  
A c t u a l l y ,  we have used 30  years  o f  S u l t a n  Bas in  r e c o r d  
(1934-64) and 65 years  t o t a l  b y  s y n t h e s i z i n g  Skykomish 
R i v e r  r e c o r d s .  

b )  Reqress ion eaua t ions  f o r  c o r r e l a t i n g  d a t a  f r o m  t h e  
d i f f e r e n t  r i v e r  bas ins  f o r  i n p u t  i n t o  t h e  model was s t a t e d  
t o  be i n  E x h i b i t  12 i n  t h e  p l a n  document submi t ted  t o  t h e  
FERC and cop ied  t o  you. Re-checking t h a t  e x h i b i t ,  we found 
t h a t  those  equat ions a r e  & presen ted  i n  t h a t  document. 
S h o r t l y ,  we w i l l  p repare  an addendum t o  t h a t  e x h i b i t  
p r o v i d i n g  t h a t  i n f o r m a t i o n  f o r  t h e  FERC and J o i n t  Agencies.  

2 .  W in te r - run  Stee lhead T r o u t  F i s h e r v  M i t i a a t i o n  - we have r e v i s e d  
t h e  s e c t i o n  address ing  t h i s  i s s u e .  The t h r u s t  o f  t h e  r e v i s i o n  
i s  t o  reduce t h e  u n c e r t a i n t y  about  s c h e d u l i n g  p o t e n t i a l  f l o w  
r e d u c t i o n s .  We w i l l  be sending t h e  Washington Department o f  
W i l d l i f e  a  separa te  l e t t e r  e x p l a i n i n g  t h e  r e v i s i o n s  and 
p r e s e n t i n g  a  r e v i s e d  m i t i g a t i o n  p l a n  p r o p o s a l .  

3. Downramoins Rate Schedule R e v i s i o n  - we have r e v i s e d  t h e  t a b l e  
f u r t h e r  t o  c l a r i f y  i t s  purpose.  The r a t e s  were not changed f rom 
those  agreed t o  d u r i n g  t h e  l a s t  meet ing.  The r e v i s i o n  a t tempts  
t o  emphasize t h e  accepted r a t e s  ve rsus  those  y e t  t o  be 
v e r i f i e d .  T h i s  was done b y  r e v e r s i n g  t h e  o r d e r  o f  ramping r a t e s  
i n  t h e  schedule  and f o o t n o t e s  ( c )  and ( d ) .  The change can be 
e v a l u a t e d  by  comparing t h e  t a b l e  r e v i s i o n  i n  t h e  meet ing no tes  
and/or  i n  t h e  second d r a f t  w i t h  t h a t  i n  t h e  t h i r d  d r a f t  o f  t h e  
o p e r a t i n g  p l a n .  

4.  The "Assurance" I s s u e  - we have p r o v i d e d  some a d d i t i o n a l  
language i n  S e c t i o n  V I I  ( i n  O p e r a t i o n a l  Record) about  f l o w  
f l u c t u a t i o n s .  F u r t h e r ,  we suggest  t h a t  s u b s t a n t i a l  agency 
safeguard c o n t r o l s  a l r e a d y  a r e  i n  p l a c e  th rough  o t h e r  e x i s t i n g  
documents o r  t h e  s t a t u s  o f  r e q u i r e d  m i t i g a t i o n  s t u d i e s  and t h e i r  
r e s u l t s .  We a r e  r e f e r r i n g .  f o r  example, t o  t h e  Se t t l emen t  
Agreement 's  S e c t i o n  3 (c )  on ramping r a t e s .  O t h e r  
o p e r a t i o n a l l y - r e l a t e d  i ssues  such as minimum f l o w s  and water a r e  
a l s o  covered by  t h e  Se t t l emen t  Agreement. A d u l t  spawner passage 
a t  t h e  powerhouse i s  covered by an unders tand ing  d e r i v e d  f rom 
t h e  s t u d y  on t h e  f i s h  berm. 



J o i n t  Agenc! es May 12, 1989 
PUO-18383 

5 .  Rev ised f l u c t u a t i o n  t a b l e s  - ano the r  s e t  o f  t a b l e s  (nos.  18, 8 
& 9)  have been prepared based on agency comments d u r i n g  t h e  May 
1 mee t ing .  The t a b l e s  p r e s e n t  r e v i s e d  coho and chum spawning 
season da tes  and r e v i s e d  f l u c t u a t i o n  f requency  groups.  

We a r e  w i l l i n g  t o  f u r t h e r  a s s i s t  you i n  y o u r  r e v i e w  o f  t h e  a t t a c h e d  
d r a f t  o p e r a t i n g  p l a n ,  i f  d e s i r e d  o r  needed. A l s o ,  we a n t i c i p a t e  a c o o p e r a t i v e  
and coord ina ted  e f f o r t  i n  d r a f t i n g  a  j o i n t l y  s u b m i t t e d  r e p o r t  t o  t h e  FERC on 
t h e  r e s u l t s  o f  t h e  ongo ing c o n s u l t a t i o n  process.  In t h a t  r e g a r d ,  p lease  
con t inue  t o  work w i t h  Roy Metzgar a t  te lephone #347-4319. We a p p r e c i a t e  your  
e f f o r t s  on t h i s  m a t t e r .  

Very t r u l y  y o u r s .  

LMginal Signed By. 
J. 8. a s x  

Jean B .  O lson ,  Manager 
Env i ronmenta l  & Eng ineer ing  

Suppor t  S e r v i c e s  

Attachments (3 )  
RGM:jk 
cc:  J .  Jones, B e l l  & I n g r a m  

S. F o s t e r .  C o r ~ s .  S e a t t l e  D i s t r i c t  
M. Ekman, c o r p s ,  S e a t t l e  D i s t r i c t  
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PROJECT OPERATING PLAN 

I. PURPOSE 

This document sets f o r t h  phi losophy, l o g i c ,  c r i t e r i a ,  and schedules 
about how t h e  Henry M. Jackson Hydroe lec t r i c  P r o j e c t  s h a l l  be operated 
b e n e f i c i a l l y  f o r  m u l t i p l e  purposes. The contents he re in  prov ide  the 
basis f o r  mutual understanding and agreement among the  Licensees and 
J o i n t  Agencies on those matters. This opera t ing  p lan  provides the  basis  
fo r  f u r t h e r  amendment t o  FERC Pro jec t  No. 2157, concerning A r t i c l e s  55, 
56, and 57 and Exh ib i t s  H. I and U. 

11. DEFINITIONS 

For t h i s  ope ra t i ng  p lan,  the c e r t a i n  t e r m s  are de f ined as f o l l o w s :  

A .  P ro iec t  - The Henry M. Jackson Hydroe lec t r i c  P ro jec t  ( f o rmer l y  known 
as the Sul tan R iver  P ro jec t  - Stage 11) loca ted i n  the  Sul tan R iver  
Basin i n  c e n t r a l  Snohomish County about 20 m i les  due east  from the 
C i t y  o f  Eve re t t ,  Washington. This p r o j e c t  has been assigned number 
2157 under an admin i s t ra t i ve  a c t i o n  by the Federal Energy Regulatory 
Commission. The P r o j e c t  i s  described genera l l y  and i n  d e t a i l  i n  
several o the r  p u b l i c  documents such as the  A o ~ l i c a t i o n  f o r  Amended 
License FERC P r o i e c t  No. 2157 - Volume I - A o ~ l i c a t i o n  and Exh ib i t s  
A Throuah V .  

B .  FERC - An abbrev ia t i on  f o r  the Federal Energy Regulatory Commission 
( fo rmer l y  the  Federal Power Commission) which i s  an agency w i t h i n  
the U. S. Department o f  Energy. The FERC under a u t h o r i t y  o f  the  
Federal Power Ac t  and E l e c t r i c  Consumers P r o t e c t i o n  Act  regu la tes  
development o f  water resources i n  the  Un i ted  States f o r  
h y d r o e l e c t r i c  power by non-federal e n t i t i e s .  

C.  L i c e n s e e 0  - Pub l i c  U t i l i t y  D i s t r i c t  No. 1  o f  Snohomish County, 
Washington ( " D i s t r i c t " )  and the C i t y  o f  Eve re t t .  Washington ("m") 
are  the  j o i n t  app l icants  t o  whom the Federal Energy Regulatory 
Commission has issued a  l i cense  t o  cons t ruc t ,  own and operate 
c e r t a i n  f a c i l i t i e s  loca ted i n  Snohomish County, Washington, f o r  
munic ipal  water supply and hyd roe lec t r i c  power generat ion purposes 
under the  a u t h o r i t y  o f  the Federal Power Act .  The D i s t r i c t  operates 
the  P r o j e c t  f o r  the l icensees and, by an agreement between them, 
acts as the representa t ive  f o r  both i n  most r e g u l a t o r y  and 
admin i s t ra t i ve  mat ters concerning the P ro jec t .  



D. License - The document issued on June 16. 1961. as amended by order 
issued October 16, 1981, and later orders by the FERC to the 
District and City in response to their application for a project to 
develop the water resources o f  the Sultan River Basin. 

E. Joint Aoencies - Composed of five members--two state and two federal 
agencies and one tribal entity who are: Washington Departments of 
Fisheries and Wildlife; U. S. Departments o f  Commerce and Interior 
as represented by the National Marine Fisheries Service and Fish and 
Wildlife Service, respectively; and the Tulalip Tribes o f  Nashington 

F. Settlement Agreement - The "IJncontested Offer o f  Settlement - Joint 
Asenrles" entered into bv the Licensee and Joint Aaencies on March ~~ ~ 

24, 1982 and as amended.- The settlement ~greement"reso1ved 
conflicts between the Project and Sultan River aquatic resources and 
fulfilled requirements of the FERC Order (of October 16. 1981) 
issuing amendments to the Project License. The Settlement Agreement 
was approved by subsequent FERC Order issued February 9, 1983 and 
amended into the License. 

G. Reservoir Soill - The uncontrolled release o r  discharge o f  water 
from the Project's reservoir. Spada Lake, via the morning glory 
spillway at Culmback Dam. Spill may refer t o  or mean either the 
event, a past occurrence, or the total amount (volume) o f  water 
involved. 

I 111. BACKGROUND 

A. Previous Exhibits H. I and U in ADDlication for Amended License 

In September 1979, the Licensees submitted the Aool i cation for 
Amended License to the FERC for Proiect No. 2157 in order to 
construct and ooerate Stage 11. In that aoolication. certain 
exhibits (H, I and U) preiented a proposed'method of'operating the 
Project; an estimate o f  dependable capacity and average annual 
energy to be generated; and utilization o f  power, respectively. In 
the elapsed 1 0  years since preparation and submittal of those 
exhibits, significant changes have occurred concerning the regional 
power supply system in the Pacific Northwest. Also, the Licensees 
and Joint Agencies, in fulfilling License Articles and Orders for 
protection, mitigation and enhancement o f  aquatic and terrestrial 
resources, have acquired additional information on those resources 
and interrelationships with Project operation. Taking those changes 
into account with License Article 57 requirements and the proposed 
reservoir operating rule curve revisions agreed t o  by the U. S. Army 
Corps o f  Engineers and Licensees as submitted t o  the FERC for 
approval, the Licensees and Joint Agencies agree on the need for a 
revised operating plan for the Project. 

B. Relationshio o f  Ooeratina Plan to Settlement Agreement 

Pursuant to the requirements o f  the Order Amending License and 
Providing for Hearing issued on October 16. 1981 (17 FERC B 61.056) 
the Licensee and Joint Agencies negotiated the Settlement Agreement, 



which f u l f i l l e d  the FERC Order and s a t i s f i e d  J o i n t  Agencies' 
concerns a t  t h a t  t ime about p ro tec t i on ,  m i t i g a t i o n  and enhancement 
o f  aquat ic  resources i n  t h e  Sul tan Basin. That agreement contained 
a  sec t ion  on f l o o d  con t ro l .  This opera t ing  p lan  i s  complementary t o  
the Sett lement Agreement and supercedes Sect ion 7  (Flood Cont ro l )  i n  
t h a t  agreement. 

I V .  AOUATIC RESOURCE PROTECTION CRITERIA AND REOUIREMENTZ 

Several anadromous f i s h  species u t i l i z e  the Sul tan R iver  f o r  p a r t  o f  
t h e i r  l i f e  cyc le .  Among them some are  present t h e  e n t i r e  year, bu t  i n  
d i f f e r e n t  1 i f e  stages (F igure  1  ). P r o j e c t  operat ions p lann ing  and 
scheduling w i l l  take i n t o  account the presence o f  the  f i s h e r y  resource. 
i t s  p a r t i c u l a r  requirements a t  any s p e c i f i c  time, and r e a l  o r  p o t e n t i a l  
e f f ec t s  on the  resource. 

P ro jec t  opera t ion  in f luences o r  a f f e c t s  f i s h e r y  resources through 
con t ro l  o f  r i v e r  f lows - minimums, maximums. f l u c t u a t i o n s  and t h e  t i m i n g  
o r  occurrence. Also, P r o j e c t  opera t ion  a f f e c t s  water temperature and 
q u a l i t y  which are o the r  s i g n i f i c a n t  f ac to rs  i n  f i s h  l i f e  cyc le  
requirements. 

The i n t e n t  o f  t h i s  p lan  i s  t o  p rov ide  opera t iona l  guidance t o  p r o t e c t ,  
m i t i g a t e  and enhance aquat ic  resources i n  the Su l tan  R iver  Basin f o r  the  
w e l l  understood, f r e q u e n t l y  encountered, and usua l ly ,  expected 
operat ional  s i t u a t i o n s  w i t h  the  Pro jec t .  However, a1 1  poss ib le  na tu ra l  
condi t ions and occurrence o f  events can no t  be i d e n t i f i e d  and accounted 
f o r  i n  t h i s  p lan.  Many are  and w i l l  be beyond the  a b i l i t y  o f  the  
Licensee t o  con t ro l  o r  respond t o  e f f e c t i v e l y .  

A.  Minimum Instream Flow Schedule 

I n  the  Set t lement  Agreement th ree  P ro jec t  f low con t ro l / re lease  
po in t s  a re  es tab l ished on the Sul tan River:  (1) Culmback Dam a t  
River M i l e  16.5; (2 )  D ivers ion  Dam a t  R iver  M i l e  9.7; and (3) 
powerhouse a t  R iver  M i l e  4.5. 

The Licensee s h a l l  p rov ide  f o r  and agrees t o  mainta in,  as s p e c i f i e d  
i n  the  Sett lement Agreement (Sect ion 2), the f o l l o w i n g  minimum f l o w  
releases t o  p r o t e c t ,  m i t i g a t e ,  and i n  some instances enhance f i s h e r y  
resources a t  those po in t s  on the  Sul tan R iver  (F igure  1).  

A l l  Year 
1111 - 1/15 
1116 - 2/28 
311 - 6/15 
6 / 1 6  - 9/14 
9/15 - 9/21 
9/22 - 10131 
6/16 - 9/14 
9/15 - 6/15 

Minimum F ishery  Flow 
Po in t  o f  Discharse Cubic FeetISecond (CFSl 

Culmback Dam 
Divers ion  Dam 

Powerhouse 





The D i s t r i c t  w i l l  p rov ide  the  J o i n t  Agencies w i t h  q u a r t e r l y  and 
annual f l o w  reco rd . repo r t s  f o r  the  d i ve rs ion  dam and power p l a n t  
stream gaging s ta t i ons .  I n  the  event o f  non-compliance w i t h  the  - 
minimum f l ow  schedule, t h e  D i s t r i c t  w i l l  r e p o r t  on the  i n c i d e n t  t o  
the J o i n t  Agencies w i t h i n  10 days o f  i t s  occurrence, o r  when 
determined t h a t  such i nc iden t ,  i n  f a c t ,  occurred. J o i n t  Agencies 
may, i f  they choose, comment i n  w r i t i n g  t o  the  D i s t r i c t  w i t h i n  14 I 

days o f  r e c e i p t  of t h a t  repo r t ,  o r  a t  any t ime t h e r e a f t e r  w i t h  the  
FERC. The D i s t r i c t  w i l l  f i l e  i t s  r e p o r t  w i t h  t h e  FERC, i n c l u d i n g  
J o i n t  Agencies' comments, i f  any, w i t h i n  30 days o f  t h e  - 
non-compliance i n c i d e n t  o r  the date o f  determinat ion t h a t  such 
i nc iden t  d id ,  i n  f a c t ,  occur. 

0 

Non-compliance a t  e i t h e r  the D ivers ion  Dam o r  power p l a n t  has 
occurred when the  instantaneous record ing  of f low does no t  meet t h e  
requ i red  minimum f low.  Revisions t o  f l o w  records by the  U. S. 
Geological Survey (USGS) i n  subsequent r a t i n g  changes f o r  t h e  gaging o 

s ta t ions ,  which reduce f lows below minimum requirements, a re  no t  
non-compliance i nc iden ts .  The Licensee w i t h  the  assis tance o f  the -- 
USGS w i l l  be d i l i g e n t  i n  main ta in ing  record ing  accuracy o f  gaging .I 

s t a t i o n  equipment. 

The upper r i v e r  f l o w  (Culmback Dam t o  the  D ive rs ion  Dam) i s  
maintained by e i t h e r  continuous opera t ion  of t h e  small hydro turb ine  

0 

and the  10" cone va lve  a t  the  base o f  Culmback Dam o r  use o f  the  
a u x i l i a r y  water re lease l i n e .  One system o r  the  o the r  s h a l l  be 
operat ing a t  a l l  t imes t o  p rov ide  t h e  requ i red  minimum f l ow .  Before I 

e i t h e r  one i s  closed o r  shut-off, the  o the r  s h a l l  be opera t ing  so as 
t o  mainta in continuous water supply t o  the  r i v e r .  The D i s t r i c t  w i l l  
prov ide the J o i n t  Agencies w i t h  q u a r t e r l y  and annual repo r t s  on f l o w  - 
releases from Culmback Dam. Anytime the  20 c f s  discharge 
requirement from Culmback Dam i s  no t  met s h a l l  be considered a 
non-compliance event.  With such occurrence t h e  same r e p o r t i n g  
procedures w i l l  be fo l lowed as described above f o r  the o the r  f l o w  - 
cont ro l  points,. 

Remote mon i to r ing  o f  streamflow a t  the gaging s t a t i o n s  and Culmback - 
Dam releases i s  a v a i l a b l e  t o  the  J o i n t  Agencies by c a l l i n g  the 
P ro jec t ' s  power p l a n t  c o n t r o l  room ( t e l .  #347-5549) dur ing  regu la r  
work hours (0630 - 1530) Monday - Friday, except ing scheduled 

0 hol idays.  For o the r  hours. weekends and scheduled ho l idays .  
streamflow in fo rma t ion  can be obtained by c a l l i n g  the D i s t r i c t ' s  
System Dispatch ( c o n f i d e n t i a l  t e l .  # prov ided) .  

I 

B. Maximum Con t ro l l ed  Flow Releases 

A "high" f l ow  i s  750 c f s  o r  g rea ter  f o r  opera t ing  p lan  purposes. - 
This f l o w  i s  considered equ iva len t  t o  a f u l l  channel f l ow .  I f  t h i s  
f low occurs na tu ra l  ly. w i thou t  any supplemental discharge from the 
Pro jec t  a t  the  con t ro l  po in t s ,  except ing Culmback Dam's 20 c f s .  i t  
i s  ~IJ& considered a h igh  f low.  High f l o w  events f o r  the  Su l tan  o 

River are def ined a l s o  by the  t ime o f  year  when they occur and 
dura t ion ,  i f  the  f l o w  was s o l e l y  c o n t r o l l e d  by re leases from the 
Project ,  and na tu ra l  streamflow. The t i m i n g  c r i t e r i a  i nc lude  the - 
f a l l  salmon spawning season (September 15 - October 15). the  



winter- run steelhead recreat iona l  f i s h i n g  season (December through 
February), o r  i f  t h e  f l o w  has been exceeded f o r  more than 72 hours. 

0-1 F a l l  Salmon S~awnina Season 

The D i s t r i c t  w i l l  endeavor t o  avoid increas ing  f lows above the  
minimum ins t ream ( f i s h e r y )  f l o w  requirements schedule from September 
15 through October 15. However, the  r e s e r v o i r  water sur face l e v e l  
i s  t o  be a t  e leva t i on  1,430 f e e t  o r  lower on November 1 s t .  I n  o rder  
t o  prevent the  r e s e r v o i r  from f i l l i n g  above the  S ta te  2 l i n e  dur ing  
the f a l l  season r e s e r v o i r  drawdown pe r iod  (which then requ i res  f u l l  
power opera t ing  i f  i n  S ta te  2). P ro jec t  water releases t o  the  r i v e r  
above minimum f l o w  maintenance w i l l  be necessary. Rather than 
f l u c t u a t e  r i v e r  f lows by increas ing  and then decreasing powerhouse 
releases, a  steady, non- f luc tua t ing  o r  s lowly  i nc reas ing  f l o w  regime 
u s u a l l y  w i l l  be p re fe r red  when adu l t  salmon spawners are i n  the  
lower r i v e r  below the powerhouse. 

Flows i n  the  r i v e r  up t o  400 c f s  o f  combined n a t u r a l  f l o w  and 
P ro jec t  releases are  acceptable dur ing  September 15 t o  October 15 
when the  r e s e r v o i r  i s  i n  S ta te  3 w i thout  Licensee consu l ta t i on  w i t h  
the  Washington Department o f  F isher ies .  I f  any c o n t r o l l e d  f lows are  
above 400 c f s .  o r  i f  rese rvo i r  water storage moves i n t o  Sta te  2  
dur ing  t h a t  per iod,  the Licensee and WDF w i l l  confer  t o  i d e n t i f y  an 
opera t ing  s t ra tegy ,  which w i l l  p ro tec t  spawning bu t  cont inue 
r e s e r v o i r  drawdown. One opera t ing  op t i on  may be t o  de lay  increas ing  
t o  f u l l  power operat ion,  i f  condi t ions are favorab le  t o  do so. 
However, concurrence must be obtained from the  Corps o f  Engineers i f  
the  D i s t r i c t  and WDF agree on t h a t  op t i on  t o  delay i nc reas ing  f l o w  
re1 eases. 

B-2 Winter-run Steelhead F ish ina  Season 

A f l ow  value o f  700 c f s  w i l l  be used as the  opera t ing  c r i t e r i a .  
When the  f l o w  i n  the lower Sultan River  (below the  Jackson P r o j e c t  
powerhouse) has exceeded 700 c f s  f o r  more than 14 consecut ive days 
dur ing  JanuarylFebruary due t o  P ro iec t  o ~ e r a t i o n ,  the D i s t r i c t  w i l l  
evaluate i n i t i a t i n g  m i t i g a t i v e  operat ion f o r  steelhead t r o u t  spor t  
f i sh ing .  N a t u r a l l y  occurr ing,  h igh f l o w  events (pre- and 
pos t -Pro jec t )  o f t e n  extend f o r  several consecutive days. 

To invoke the need f o r  m i t i g a t i v e  ac t i on ,  the  r i v e r  f l o w  must have 
exceeded the th resho ld  value o f  700 c f s  f o r  a  s i g n i f i c a n t  pe r iod  o f  
t ime. The exceedance must a lso  be due s o l e l y  t o  P r o j e c t  opera t ion  
and no t  n a t u r a l l y  occur r ing  h igh r u n o f f  cond i t i ons .  For 
d e f i n i t i o n a l  and opera t iona l  purposes, the c r i t e r i a  " s i g n i f i c a n t "  i s  
def ined as 21 consecut ive days a t  any t ime du r ing  the  months o f  
January and February on l y .  

December i s  excluded due t o  the h igh  p r o b a b i l i t y  t h a t  the  frequency 
and du ra t i on  o f  f lows 2 700 c f s  have occurred n a t u r a l l y  and w i l l  
cont inue t o  be experienced e i t h e r  w i t h  o r  w i thout  the  P r o j e c t  
because o f  h igh  average annual p r e c i p i t a t i o n  du r ing  t h a t  month. 
Thus, i t  would be d i f f i c u l t  t o  determine on a  t i m e l y  bas is  when o r  



if the Project is having or has had a significant effect on river 
flows. Also, importantly, December is usually a low steelhead catch 
month due to the natural occurrence of unfavorable flow conditions. 

Mitigative operation, if feasible, would occur on the next weekend 
following the 21st consecutive day o f  flow exceeding 700 cfs, 
commencing on Saturday at 1200 hours, if flows remain above 700 cfs 
due to Project operation. The discharge from the powerhouse would 
be reduced in accord with established ramping rates to provide an 
instream flow o f  700 cfs or less until 2400 hours on Sunday. The 
total flow reduction period would be 3 6  hours. The discharge 
reduction would not be done if naturally occurring flows still 
exceeded 700 cfs even with reduction o f  powerhouse discharge to 100 
cfs. Also, the water surface level o f  Spada Lake must be below 
elevation 1435.0 feet with decreasing inflow to the reservoir. 
Meteorological and hydrological forecasts for the Snohomi sh River 
Basin must be favorable; no projected flow increases. I f  reduced 
flow releases from Spada Lake are proposed, the PUD would notify the 
U. S. Army Corps of Engineers at least 7 2  hours in advance o f  the 
mitigative action. If the Corps does not concur, normal power 
operational scheduling consistent with Exhibit H will continue. 
Should no response be received from the Corps within 2 4  hours after 
receipt of the proposal, silence will be interpreted as concurrence. 

C .  D o w n r a m ~ i n o  Rate Schedule 

In accordance with the Settlement Agreement (Section 3c) the 
Licensee conducted a study on downramping rates. The Licensee and 
Joint Agencies have agreed on the results thus far obtained and the 
consequent recommendations. Chapter 5 in Downramoina Reaime for 
Power Ooeration to Minimize Stranding o f  Salmonid Frv in the Sultan 
River (July 1987) is the basis for this section. The District will 
use the recommended downramping rate schedule below for decreasing 
flows during power operations. 

Downramping recommendations vary depending upon the stage of the 
river below the powerhouse. Four flow ranges were identified on the 
basis o f  relative potential for salmon fry stranding. 

At flows above 750 cfs, the river stage is generally above the 
toe-of-bank and thus most low-gradient stranding areas are 
inundated. Between 750 and 600 cfs, flow into three side channels 
ceases thereby creating a potential for stranding if downramping 
occurs too rapidly. In addition, special precaution is needed if 
downramping through this range is preceded by an extended period of 
high flow. Therefore. during the fry period (March 1 t o  
October 31).  i f  the river flow prior t o  downramping has exceeded 
1.000 cfs for more than 7 2  hours. the downramp should be paused just 
above 7 5 0  cfs for at least 6 hours o f  daylight and one overnight 
period to allow fry entering these side channels t o  distribute to 
safe areas. At river.flows between 600 and 300 cfs. low-gradient 
gravel bars with stranding potential become exposed. Below 300 cfs, 
an increasing number of streambed depressions become exposed with 
further fry stranding vulnerability. 



JACKSON PROJECT 
RECOMMENDED DOHNRAMPING RATE SCHEDULEa 

Flow Range 
( c f s )  

1,500 t o  750 

750 t o  600 

600 t o  300 

300 t o  min 

1,500 t o  750 
750 t o  600 
600 t o  300 
300 t o  min 

March l b  t o  Mav 31 
JLi-92 Niaht  

S e ~ t .  16 t o  Oct.  31 
-La!- Nish t  

~ u n e b  t o  Se~tember  15 
Dav N iah t  

Nov. 1  t o  Feb. 28 
Da v  N iah t  

a  For normal operat ion.  Not f o r  power-generating equipment f a i l u r e s  o r  
forced outages. U n i t s  are i n  inches per  hour a t  the powerhouse. 

b  This date may be adjusted annua l ly  by determining t ime o f  emergence w i t h  
cumulat ive water temperature in fo rmat ion .  Upon n o t i f i c a t i o n  t o  the D i s t r i c t  
from the Washington Departments o f  F isher ies  and Hi l d l i f e  t h a t  e i t h e r  salmon 
o r  steelhead t r o u t  f r y  are e ~ p e c t e d  t o  emerge from the  r i v e r  g rave l ,  based on 
water temperature u n i t  ca l cu la t i ons  (see R iver  Temperature), t h e  D i s t r i c t  w i l l  
s h i f t  t o  the  designated slower downramping ra tes .  

c  Operate a t  t h i s  r a t e  u n t i l  h igher  r a t e  i s  v e r i f i e d  as safe. 

d  Need t o  v e r i f y .  

If r i v e r  f l o w  p r i o r  t o  downramping has exceeded 1,000 c f s  f o r  more than 72 
hours, downramp through t h i s  f l ow  range (750 t o  600 c f s )  on l y  a f t e r  h o l d i n g  
f l ow  constant between 750 and 850 c f s  f o r  a t  l e a s t  6  hours o f  d a y l i g h t  and one 
overn igh t  per iod .  

Avoid any scheduled f l ow  reduct ion .  

For most cases, d i f f e r e n t  downramping ra tes  are  recommended f o r  day 
and n i g h t .  However. i f  downramping i s  t o  occur du r ing  the  t w i l i g h t  
pe r iod  ( 1  hour be fore  t o  1  hour a f t e r  sunr ise o r  sunset),  the  lower 
o f  the  two s t i p u l a t e d  day o r  n i g h t  ra tes  should be used. For 
example, a  4 - i n l h r  spr ing t ime downramp intended f o r  n i g h t  should not  
be i n i t i a t e d  a t  the  powerhouse u n t i l  1 hour a f t e r  sunset. As 
another example, i f  a  summer af ternoon downramp i n i t i a t e d  a t  2  i n l h r  
i s  t o  extend past  sunset, the  ramping r a t e  should be reduced t o  1 
i n l h r  a t  1 hour before sunset. These precaut ionary gu ide l i nes  
should minimize the p o t e n t i a l  f o r  s t rand ing  dur ing  the t w i l i g h t  
hours when the  j u v e n i l e  f i s h  are s h i f t i n g  t h e i r  d i u r n a l  behavior 
pa t te rns .  



The D i s t r i c t  w i l l  conduct a d d i t i o n a l  t e s t s  t o  v e r i f y  the sa fe ty  o f  
c e r t a i n  downramping ra tes  f o r  j u v e n i l e  salmonids. The D i s t r i c t  w i  11 
n o t i f y  the J o i n t  Agencies of the  t ime when such t e s t s  w i l l  be 
conducted. Results may lead t o  amending the  downramping r a t e  
schedule recommendations. When the downramping r a t e  t e s t s  are 
completed, the f i n a l  vers ion  o f  t h i s  sec t i on  o f  the opera t ing  p lan  
w i l l  supercede Sections 3c and 5  o f  the  Sett lement Agreement. 

D. R iver  Temoerature 

Licensee s h a l l  operate the  P r o j e c t  water withdrawal s t ruc tu re  a t  
Spada Lake so t h a t  the  temperature o f  water i n  the Sultan River  a t  
the gaging s t a t i o n  below the D ivers ion  Dam (combined f i shwater  
r e t u r n  f l o w  and r i v e r  f low) approximates t o  the  f u l l e s t  ex ten t  
poss ib le ,  the  d a i l y  mean o f  recorded temperatures a t  the D ivers ion  
Dam f o r  the  years 1969 - 1979, and a l s o  remain w i t h i n  the recorded 
d a i l y  minimum-maximum temperature range (F igure 2).  

Licensee s h a l l  n o t i f y  t h e  J o i n t  Agencies o f  dev ia t ions  from sa id  
minimum-maximum range whenever such dev ia t i ons  occur f o r  more than 
one moni to r ing  per iod.  A  mon i to r ing  pe r iod  i s  24 continuous hours. 

Licensee s h a l l  prov ide water temperature repo r t s  t o  the J o i n t  
Agencies. There s h a l l  be th ree  repor ts :  ( 1 )  an annual r e p o r t  
cover ing the completed water year;  and (2) two t ime ly  repo r t s  
annua l ly ,  one each t o  the  Washington Departments o f  F isher ies  and 
W i l d l i f e  cover ing the  pe r iod  from eggs f i rst  i n  the gravel t o  f i r s t  
f r y  o u t  o f  the  gravel  f o r  Chinook salmon and winter- run steelhead 
t r o u t ,  respec t i ve l y .  These l a t t e r  two repo r t s  a re  f o r  c a l c u l a t i n g  
water temperature u n i t s ,  f r y  emergence and the consequent s h i f t  i n  
the downramping r a t e  t o  slower ra tes .  

* I t  i s  understood t h a t  meteorological  and hyd ro log i ca l  condi t ions may a f f e c t  
r e s e r v o i r  temperatures such t h a t  meeting the  d a i l y  mean temperature standard 
may be impossible. 

E .  Howell-Bunaer and S l i d e  Valves a t  Culmback Dam 

I n  r e c o g n i t i o n  o f  the  accumulation o f  sediment behind the Culmback 
Dam, t h e  J o i n t  Agencies are concerned about the  p o t e n t i a l  negat ive 
e f f e c t  on water q u a l i t y  and r i v e r  gravel  i f  and when t h i s  ma te r i a l  
i s  re leased t o  the  r i v e r .  Consequently, t h e  J o i n t  Agencies p r e f e r  
minimal water releases v i a  t h e  valves a t  the  base o f  Culmback Dam. 
The i r  concern i s  r e f l e c t e d  i n  the present  i n t e r i m  operat ing p lan  
(#2157-015) approved f o r  t h e  P r o j e c t  by t h e  FERC (28 FERC W 62,215 
issued August 15, 1984). 

The Licensee and J o i n t  Agencies agree t h a t  the  valves should no t  be 
operated f o r  f l o o d  con t ro l  operat ions.  However, the Howell-Bunger 
and s l i d e  valves a t  Culmback Dam are  important  sa fe ty  fea tures .  I n  
the event o f  h igh  f lows causing the  r e s e r v o i r  t o  f i l l  r a p i d l y  and 
water l e v e l s  t o  approach the  c r e s t  o f  t h e  dam, releases through the 
valves would be needed besides those over t h e  sp i l lway  and v i a  the 
powerhouse. To assure t h a t  these valves are  opera t iona l  they must 
be tes ted  p e r i o d i c a l l y .  Also, any r e s e r v o i r  accumulation o f  







sediment behind the  valves should'be f lushed t o  prevent bu i  ld-up 
depths which could b lock  o r  reduce valve operat ion.  

I n  a d d i t i o n ,  the  valves are  a dam sa fe ty  device i n  the  event o f  
spi  1 lway blockage o r  co l lapse and prov ide supplemental ways t o  
re lease water andlor  increase water withdrawal from the  r e s e r v o i r .  

When t h e  power p l a n t  i s  shut down f o r  i nspec t i on  and lo r  maintenance, 
the ins t ream f l o w  schedule i s  maintalned by re leases a t  Culmback Dam 
through these valves. Also, t o  a t t a i n  the  f lows p ro jec ted  f o r  
f l u s h i n g  gravel  downstream and removal o f  accumulated f i n e  sediment 
(when needed), supplemental f low t o  powerhouse discharges w i  11 be 
necessary through t h e  valves a t  Culmback Dam, unless s u f f i c i e n t  
s p i l l  occurs i n  a t i m e l y  fashion. Therefore, the  Howel 1-Bunger 
andlor  s l i d e  valves w i l l  be operated. The minimum opera t i ng  
frequency o f  the  valves has y e t  t o  be determined based on sediment 
accumulation ra tes  o r  o the r  requirements. I t  may occur a t  l e a s t  
once every f i v e  years, co inc ident  w i t h  the  requ i red  FERC 5-year dam 
safety inspect ions.  A t  t h a t  time, the  valves w i l l  p rov ide  f lows t o  
main ta in  t h e  minimum inst ream f l ow  schedule du r ing  power p l a n t  
shutdown f o r  inspect ionlmaintenance. 

V. PERAT N 

Sect ion 3.0 i n  E x h i b i t  H - Proposed Method o f  Operat ing P r o j e c t  - w i t h i n  
the App l i ca t i on  f o r  Amended License FERC P r o j e c t  No. 2157 presents the  
opera t ing  l o g i c  and c r i t e r i a  f o r  Figure H-3, Rule Curves f o r  Reservoi r  
Operation. Spada Lake. E x h i b i t  H remains i n  e f f e c t ,  except as rev ised 
by t h i s  opera t ing  plan. 

The Licensee has submitted a proposed rev ised ope ra t i ng  p l a n  t h a t  i s  
acceptable t o  t h e  U. S. Army Corps o f  Engineers, thus f u l f i l l i n g  one o f  
the  p r i n c i p a l  requirements o f  License A r t i c l e  57. I n  meeting t h i s  
requirement, t h e  J o i n t  Agencies acknowledge t h a t  i t  was done by t h e  
Licensees i n  accord w i t h  the  requirements o f  Sect ion 7 (Flood Con t ro l )  
i n  the Set t lement  Agreement. 

F igure H-3 on page H-16 i s  replaced w i t h  F igure  H-3 ( rev ised) ,  which i s  
Figure 3 here in .  The J o i n t  Agencies and Licensee agree t h a t  the  
opera t ing  c r i t e r i a  f o r  re lease o f  water from Spada Lake i n  o rder  o f  
p r i o r i t y  are: 

1. Prov id ing  muni.cipa1 water supply and main ta in ing  minimum inst ream 
f lows have f i r s t , p r i o r i t y .  Minimum inst ream f l o w  requirements a t  
the  designated con t ro l  po in t s ,  and water demand f o r  the City o f  
Evere t t  must always be met. 

2. Minimum storage l e v e l  i n  Lake Chaplain must no t  be v i o l a t e d  (as i n  
E x h i b i t  H. F igure  H-4, p. H-16). 

3 .  Minimum storage l e v e l  i n  Spada Lake can be v i o l a t e d  o n l y  t o  meet 
water demand f o r  the  C i t y  o f  Everet t  andlor  minimum f l o w  cons t ra in t s  
i n  the r i v e r .  





VI . 

VII. 

4. Storage o f  water i n  Spada Lake has p r i o r i t y  over storage i n  Lake 
Chap1 a i  n  . 

Thus, Order Paragraph C (2) i n  2157-015 i s  revoked and the  f i v e  
opera t ing  c r i t e r i a  on page H-17 i n  E x h i b i t  H  are  inc luded i n  t h e  
opera t ing  p lan,  as rev ised above. 

The Licensees and J o i n t  Agencies agree t h a t ,  f o r  P r o j e c t  operat ion.  
municipal water supply and minimum inst ream f i s h  f l o w  requirements are  
c o - f i r s t  p r i o r i t y .  Hydropower generat ion has second p r i o r i t y .  A l l  
opera t ing  p l a n  scenarios account f o r  meeting f u t u r e  Eve re t t  water supply 
demand and p r o v i d i n g  minimum instream f lows a t  a l l  times. I n  t h e  event 
t h a t  munic ipal  and i n d u s t r i a l  water supply cannot be met, water 
conservat ion measures and o ther  water demand reduc t i on  s t r a t e g i e s  w i l l  
be i n i t i a t e d  before proposing t o  the  J o i n t  Agencies any reduc t i on  i n  
minimum inst ream f lows i n  Sect ion IV(A) he re in  above. 

SPADA LAKE RECREATION SEASON 

The D i s t r i c t ' s  opera t ing  goal f o r  Spada Lake du r ing  t h e  summer season i s  
t o  main ta in  water sur face e levat ions as h i g h  as poss ib le .  The ac tua l  
water e leva t ions  a t t a i n e d  w i l l  depend on t h e  snowpack, snowmelt and the  
form and t i m i n g  o f  spr ing  p r e c i p i t a t i o n .  For t h i s  opera t ing  p l a n  the  
summer season i s  def ined as June 15th t o  Labor Day. 

I N T E R I M  PLAN EVALUATION CRITERIA 

The f o l l o w i n g  c r i t e r i a  w i l l  be used t o  eva lua te  t h e  i n t e r i m  opera t ing  
p lan  and i t s  e f f e c t  on aquat ic  resources i n  t h e  Su l tan  Basin. 

Inst ream f l ow  
Water temperature 
Spada Lake water surface e leva t i on  
Sediment and r i v e r  gravel 
Operat ional  record 
Meteorological  record 

Instream Flow 

The requirements o f  the Sett lement Agreement cont inue. The minimum 
instream f l o w  schedule a t  Culmback Dam, t h e  D ive rs ion  Dam and t h e  
powerhouse must be met. The second f i ve-year  reco rd  w i l l  be compared 
w i t h  the i n i t i a l  f ive-year  record. The D i s t r i c t  w i l l  r e p o r t  annua l ly  t o  
the  J o i n t  Agencies and the FERC. The D i s t r i c t  w i l l  cont inue record ing  
and r e p o r t i n g  streamflow records t o  the  J o i n t  Agencies w i t h  the  
assis tance o f  t h e  U. S. Geological Survey. 

Water Tem~era tu re  

The requirements o f  the  Sett lement Agreement cont inue. The water 
temperature must remain w i t h i n  the h i s t o r i c  range and t r a c e  the  mean t o  
the ex ten t  poss ib le ,  except ing when na tu ra l  cond i t i ons  prevent  doing 
so. The second f i ve-year  record w i l l  be compared w i t h  the  i n i t i a l  



five-year record. The D i s t r i c t  will report  annually t o  the Jo in t  
Agencies and the FERC. The D i s t r i c t  will continue recording and 
reporting t o  the Jo in t  Agencies with the ass is tance  of the  U. S. 
Geological Survey. 

Spada Lake Water Surface Levels 

The da i l y  water surface elevations will be recorded and reported t o  the 
Joint  Agencies and the FERC by the D i s t r i c t  on an annual bas is .  The 
second five-year record will be compared with the i n i t i a l  five-year 
record. These records will be evaluated with the r e su l t s  of the ongoing 
se r ies  of creel  surveys on the resident  t r ou t  spor t  f i shery  a t  Spada 
Lake. 

Sediment and RiverGravel 

The D i s t r i c t  has conducted two t r i - tube f reeze  core samplings of 
sediment i n  the Sultan River channel. In addi t ion,  sources of gravel 
supply and bedload t ranspor t  were investigated.  Results were presented 
t o  the Jo in t  Agencies which led t o  t en ta t ive  agreement on the elements 
of a potential  mit igative action plan. The development of the plan i s  
pending. Completion of t ha t  plan and successful demonstration of i t s  
effectiveness and continued monitoring of r i v e r  channel sediment and 
gravel qua l i ty  and quanti ty a r e  par t  of the overal l  mi t iga t ion  plan fo r  
aquatic resources and monitoring of the Pro jec t ' s  operating plan. 

Doerati onal Record 

The type and frequency of changes in flow discharge t o  the Sultan River 
wil l  be recorded by the D i s t r i c t  and reported annually t o  the Jo in t  
Agencies and the FERC. The second five-year record will be compared 
with the i n i t i a l  five-year record fo r  number. type and frequency of flow 
changes. The expectation i s  t ha t  the revised operating plan wil l  r e s u l t  
in reduced downramping events, slower r a t e s  wil l  be used, and t h a t  r i v e r  
f luctuat ions  due t o  power operations will decrease i n  the lower c r i t i c a l  
flow ranges (750 c f s  t o  minimums) fo r  salmonid f r y  stranding. The 
operating record must be in terpre ted,  however, in the context of the 
meteorological record. Each year varies from another. Therefore, 
d i f fe r ing  operational years wil l  be due t o  d i f f e r i ng  weather and runoff. 

Meteoroloai cal Recora 

Records of a i r  temperature, p rec ip i t a t ion ,  snowpack and runoff will be 
developed f o r  the i n i t i a l  and second five-year periods t o  a s s i s t  
evaluation of the Pro jec t ' s  operating record. The D i s t r i c t  will provide 
these records t o  the Joint  Agencies and the FERC on an annual basis .  

VIII. POWER GENERATION LIMIT 

License Order Paragraph C (4) i n  2157-015 l imi t s  power generation from 
the Pelton turbines t o  reservoir  elevation 1.422 f t .  msl. Accounting 
fo r  the elevation of the tunnel a t  the withdrawal intake s t ruc tu re  a t  
Spada Lake, the physical l imi t  f o r  safe operation of the Project  should 



be e leva t i on  1,380 ft. msl. This l i m i t  i s  based on a  15-foot he igh t  o f  
the tunnel from i n v e r t  e leva t i on  1.360 ft. msl. p lus  an a d d i t i o n a l  
5-foot b u f f e r  t o  avo id  water vo r t i ces  which cou ld  in t roduce a i r  i n t o  the 
water conveyance system. 

The present  computer model l ing o f  rev ised opera t ing  p lan  scenarios shows - t ha t  the  lowest  r e s e r v o i r  water surface e l e v a t i o n  would be 1.394 ft. 
m s l ,  o r  14 f e e t  above the  safe opera t ing  l i m i t  o f  e l e v a t i o n  1,380 ft. 
m s l .  Also, i n  o rder  t o  meet minimum inst ream f lows a t  a1 1  t imes, under 

I the present  opera t ing  l i m i t  o f  1,422 ft. msl, re leases f o r  supplemental 
f low would have t o  be made a t  Culmback Dam through the  Howell-Bunger o r  
s l i d e  valves.  (See d iscussion on valve opera t ion  i n  Sect ion I V  E.) 
However, inst ream f lows augmentation t o  main ta in  t h e  minimum f l o w  

m schedule requirements can and should be made through t h e  powerhouse 
ra the r  than from Culmback Dam. The r e s e r v o i r  water sur face l e v e l  l i m i t  
f o r  ope ra t i ng  withdrawals through the i n t a k e  s t r u c t u r e  i s  e leva t i on  

m 1,380 f e e t  m s l .  Therefore, Order Paragraph C (4) i n  2157-015 should be 
rev ised t o  read 1,380 f e e t  m s l .  

m I X .  PLAN REVISION 

The P r o j e c t  commenced commercial power operat ions i n  June 1984. Thus. 
a t  t h i s  t ime ope ra t i ng  p lan  development i s  based on about f i v e  years 
operat ing experience. Also, a l l  o f  the  anadromous f i s h  m i t i g a t i o n  
studies have n o t  been completed f u l l y .  Consequently. t h i s  ope ra t i ng  
p lan i s  viewed by both the Licensee and J o i n t  Agencies t o  be an i n t e r i m  
document, pending t h e  outcome o f  f i n a l  r e s u l t s  o f  pending s tud ies  and 
operat ion mon i to r i ng  repor ts .  I f  t h i s  opera t ing  p lan,  based on s tudy  
r e s u l t s  o r  mon i to r i ng  repor ts ,  warrants r e v i s i o n  o r  f a i  1 s t o  meet 
p ro jec ted  scenarios o r  expectat ions, the  Licensee and J o i n t  Agencies 
agree t h a t  they j o i n t l y  o r  separate ly  based on j u s t  cause may p e t i t i o n  
the FERC t o  amend t h i s  p lan.  

X. I N T E R I M  PLAN SCHEDULE 

This i n t e r i m  opera t ing  p lan  s h a l l  be e f f e c t i v e  from September 1, 1989, 
through June 30, 1995. No l a t e r  than s i x  months p r i o r  t o  t h a t  date o f  
e x p i r a t i o n  t h e  Licensee s h a l l  n o t i f y  the  J o i n t  Agencies request ing  t h e i r  
w r i t t e n  comment on changing the  i n t e r i m  des ignat ion  t o  f i n a l .  i n c l u d i n g  
any proposed rev i s ions .  J o i n t  Agencies s h a l l  r e p l y  w i t h i n  30 days o f  
r e c e i p t  such n o t i c e  from the  Licensee. Licensee s h a l l  f i l e  w i t h  the  
FERC a proposal f o r  a  f i n a l  opera t ing  p lan  no l a t e r  than March 31, 1995, 
i n c l u d i n g  w r i t t e n  comments by the  J o i n t  Agencies. I f  the  proposed 
opera t ing  p l a n  d i f f e r s  from F igure  H-3 rev i sed  and t h i s  p lan  document, 
then the  Licensee s h a l l  request w r i t t e n  comment a l s o  from the  U. 5. 
Corps o f  Engineers on t h e  proposed plan. 

I 

Concerning annual r e p o r t i n g  under i n t e r i m  p l a n  moni tor ing,  t h e  D i s t r i c t  
I w i l l  submit i t s  r e p o r t  t o  the  J o i n t  Agencies by  March 31 o f  each year. 

The J o i n t  Agencies w i l l  r e p l y  w i t h  w r i t t e n  comments, i f  any, by May 1 .  
The annual repo r t ( s )  w i t h  J o i n t  Agencys' comments w i l l  be submitted 

I 
annual ly  t o  the  FERC by June 1 .  



X I .  RESERVATION 

I n  the event t h a t  the  FERC s h a l l  a t  some f u t u r e  t ime order  o r  a l l o w  
p r o j e c t  mod i f i ca t i ons ,  o r  mod i f i ca t i ons  and cond i t ions  o f  p r o j e c t  
operat ion,  which d i f f e r  from the  terms and cond i t ions  here in,  and are 
not  based upon the  mon i to r i ng  process i n  Sect ion V I I  here in,  the  J o i n t  
Agencies, and each o f  them, o r  the  Licensee, s h a l l  have a reserved r i g h t  
t o  o b j e c t  t o  such mod i f i ca t i ons .  

May 12, 1989 
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D i s t r i c t I J o i n t  Agency Meeting Notes - A r t i c l e  57 (F lood Con t ro l )  

Date: May 1,  1989 (1130-1620) 
Place: NMFS (Sand Po in t ) ,  Sea t t l e  
Attendees: L i s t  at tached (Attachment I )  
Agenda: Copy Attached (Attachment 11) 
Purpose: FERC License A r t i c l e  57 - Licensee and J o i n t  Agencies confer  on 

d r a f t  r e v i s i o n  t o  r e s e r v o i r  opera t ing  p lan  ( r e s e r v o i r  r u l e  
curve) - E x h i b i t  H f o r  Jackson P ro jec t .  

There were no suggested rev i s ions  t o  the  agenda (Attachment 11). 

2. R e ~ o r t  on Onaoina M i t i a a t i o n  A c t i v i t i e s  

While w a i t i n g  f o r  l a t e  ar r ivees ,  the  f o l l o w i n g  repo r t s  were made: 

a) FERC s t a f f  meetinas i n  Washinaton. D.C. - Olson met w i t h  several 
FERC s t a f f  t o  discuss P ro iec t  #2157 l i cense  a r t i c l e s .  Concernino - -  - -  .7 

ins t ream f lows.  FERC has ieveloped a p o l i c y  on gaging s t a t i o n  
records (handout). FERC looks a t  trends and pa t te rns  o f  p r o j e c t  
operat ion,  which w i l l  determine enforcement ac t ion ,  i f  any. On 
f l o o d  c o n t r o l ,  FERC i s  wa i t i ng  on the r e s u l t s  o f  t h i s  consu l ta t i on  
process. With the w i l d l i f e  m i t i g a t i o n  p lan ,  t h e  FERC i s  now 
working on an order .  Previously .  they were stopped because o f  the  
T u l a l i p  Tr ibes comments. There was concern about the  l e g a l  issues. 

Regarding the  w i l d l i f e  p lan,  both and Enqman expressed concern 
over t h e  C i t y ' s  sludge disposal p lan  i n v o l v i n g  proposed m i t i g a t i o n  
lands i n  the  Lake Chaplain t r a c t .  They f e l t  t h a t  the  C i t y ' s  sludge 
p lan  was unacceptable t o  use t h e  w i l d l i f e  m i t i g a t i o n  lands. 

b) FERC annual P r o i e c t  i nsoec t i on  - 5/17/89 - Metzaar noted t h a t  the  
annual P r o j e c t  i nspec t i on  by the FERC would be he ld  on May 17. 
s t a r t i n g  a t  7:30 a.m. a t  the Dutch Cup Restaurant, Sul tan.  

c) Annual r e ~ o r t  on A r t i c l e s  55 and 56 - Hetzaar mentioned t h a t  the  
next  annual r e p o r t  on the  f i s h  i s  due i n  June. These consu l ta t ions  
would prov ide  the  main basis  f o r  the  r e p o r t .  

d) s~ad.3  Lake c ree l  survev - Metzaar repor ted  on m i t i g a t i o n  studies 
Spada Lake f i s h i n g  season opening day ( A p r i l  23). Over 100 
veh ic les  were counted. Most (70+) were a t  t h e  main boat  launching 
ramp. About 30 f i s h  were counted. While t h e  weather was 
favorable,  the  water was too  co ld  f o r  good f i s h i n g .  One 
except ional  f i s h  was caught and sampled: a 4# (22" )  c u t t h r o a t  
t r o u t  taken from the  w e s t  end o f  the r e s e r v o i r .  

e) Winter-run steelhead s~awn ina  around survey - Metzsar repor ted  t h a t  
the  l a t e s t  f l i g h t  counted 5 redds above and 2 below the 
powerhouse. However, h igh  f lows and t u r b i d i t y  were p e r s i s t i n g  and 
i n t e r f e r i n g  w i t h  the  surveys. 



f )  Stee lhead f i s h a b i  li t v  m i t i a a t i o n  - p u b l i c  access - M e t m a r  adv ised  
t h a t  t h e  PUO's r e a l  e s t a t e  d i v i s i o n  had c o n t a c t e d  t h e  owners o f  
l ands  p r o v i d i n g  p u b l i c  access t o  t h e  S u l t a n  R i v e r .  The owner of 
t h e  h i g h e s t  p r i o r i t y  s i t e  a p p a r e n t l y  would  be a  w i l l i n g  s e l l e r .  
C o n t a c t  would c o n t i n u e  w i t h  t h e  o t h e r s .  There would be ano the r  
p roposa l  f o r  m i t i g a t i o n  l a t e r  i n  t h i s  mee t ing .  

g)  R e s e r v o i r  r u l e  cu rve  wa ive r  r e a u e s t  - Metzaar  t r a n s m i t t e d  cop ies  o f  
a  l e t t e r  t o  t h e  Corps o f  Eng ineers  on t h e  r e s e r v o i r  r u l e  c u r v e  
w a i v e r  r e q u e s t  s i m i l a r  t o  t h e  one s e n t  e a r l i e r  t o  t h e  J o i n t  
Agencies.  He asked f o r  agency w r i t t e n  c o m e n t s .  He c a l l e d  on 
Crocker  t o  d i s c u s s  p r e s e n t  o p e r a t i n g  p l a n s  and Meaker t o  r e p o r t  on 
t h e  l a t e s t  snow course survey.  

Crocker  adv ised  t h a t  t h e  r e s e r v o i r  w a t e r  l e v e l  was a t  e l e v a t i o n  
1,434' and has been d ropp ing .  He has reduced d i scharge ,  b u t  has 
been a b l e  t o  s t a y  above 700 c f s  and n o t  go t h r o u g h  t h e  zone t h a t  
dewaters r i v e r  s i d e  channels .  The d r y  weather  i s  f o r e c a s t  t o  
c o n t i n u e .  The f i l l i n g  goa l  i s  p r o j e c t e d  t o  be a t  about  e l e v a t i o n  
1,435' - 1.440'  b y  t h e  end o f  May because o f  t h e  snowpack. R i v e r  
f l o w s  w i l l  rema in  i n  t h e  750 - 1,000 c f s  (54-70 MN) range. Meaker 
r e p o r t e d  t h a t  t h e  snowpack had decreased some, b u t  t h e  snow i s  
deeper t h a n  l a s t  y e a r  a t  t h i s  t ime .  I t  i s  290% o f  normal - based 
on t h e  D i s t r i c t ' s  h y d r o l o g i c  model. Water c o n t e n t  was v e r y  h i g h ;  
32" o f  e f f e c t i v e  wa te r  c o n t e n t  i s  s t o r e d  i n  t h e  rema in ing  snow. 
T h i s  shou ld  a l l o w  o p e r a t i n g  t o  eve ryone 's  advantage. 

asked i f  t h i s  s i t u a t i o n  would a l l o w  f o r  a  g r a v e l  f l u s h i n g  
t e s t ,  i f  s p i l l  occu r red?  Metzaar reminded t h a t  t h e  s p r i n g  season 
g r a v e l  f l u s h  was d i scussed  b e f o r e  and had been d e f e r r e d .  The PUD 
had proposed i t ,  b u t  had asked f o r  a  r e v i e w  o f  s t reamf low 
r e c o r d s .  M e t z g a r ' s  r e v i e w  d i d  n o t  f i n d  an h i s t o r i c a l  s p r i n g  season 
g r a v e l  f l u s h ,  t h e  f l o w s  d i d n ' t  exceed 4,000 c f s .  That  f l o w  was 
c a l c u l a t e d  by  Dr .  Dunne t o  be necessary  be low t h e  powerhouse. 

Enaman adv ised  t h a t  he would want a  l ong- te rm p l a n ,  i n c l u d i n g  a  
p roposa l  and d e s i g n  procedures b e f o r e  d o i n g  i t  because o f  t h e  r i s k  
t o  s t e e l h e a d  eggs and a l e v i n s  i n  t h e  g r a v e l .  O p t i o n a l l y ,  d o n ' t  do 
i t .  i f  f o r c e d  t o  - yes.  D i s c u s s i o n  f o l l o w e d  on g r a v e l l s e d i m e n t  
t e c h n i c a l  i s s u e s  such as s t ream g r a d i e n t  i n  d i f f e r e n t  reaches o f  
t h e  r i v e r ,  t r a v e l  t imes,  d u r a t i o n  o f  a  f l u s h i n g  even t ,  e t c .  

3. Comment on  Mee t ina  Notes f o r  Februarv  15. 1984 

Metzaar a p o l o g i z e d  f o r  n o t  send ing t h e  n o t e s  i n  advance o f  t h i s  mee t ing .  
Today's agenda w i l l  p r o v i d e  an o p p o r t u n i t y  t o  r e f e r  t o  many o f  t h e  i t e m s  
covered d u r i n g  t h e  l a s t  meet ing.  He w i l l  check l a t e r  abou t  any r e v i s i o n s  
b e f o r e  t r a n s m i t t a l  t o  t h e  FERC w i t h  ano the r  p r o g r e s s  r e p o r t .  

R e f e r r i n g  t o  t h e  l e t t e r  o f  t r a n s m i t t a l ,  he p o i n t e d  o u t  t h e  l i s t  o f  t h i n g s  
t h a t  came o u t  o f  t h e  l a s t  meet ing.  Two o f  them have been done and were 
s e n t  t o  t h e  J o i n t  Agencies b e f o r e  t h i s  mee t ing .  They were: 

s tee lhead  f i s h a b i l i t y  m i  t i g a t i o n  r e p o r t ;  and . Spada Lake l e v e l s  and r i v e r  f l o w  f l u c t u a t i o n s  w i t h  t h e  new proposed 
r e s e r v o i r  r u l e  cu rve .  



4. License Res~onse to Joint Aaencies' Comments 

a & b) Freauencv of flow chanoeslramoina events (fluctuation tables) and 
%ads Lake water surface levels - Metzaar advised that this 
information has been sent to the Joint Agencies by PUD 18334. That 
letter transmitted Tables 1A. 4, 5. 6 and 7 and Figures 1-4. 
Meaker explained the data presented in the tables and figures. 
Basically, the calendar dates for fish life cycle seasons was 
adjusted based on previous review comments by the Joint Agencies. 

m commented that September 15 is too early for chum and coho 
salmon spawning in Table 4. September 15 is "ok" for chinook and 
pink salmon. Heaker added that the tables present a comparison of 
operation between the Project's two schedulers (KernICrocker). 
Except for Table 5 ,  the District with the aid of the SCADA system 
and power storage contracts has operated the Jackson Project since 
August 1 ,  1985, with less flow fluctuations. Agency response 
indicated that this should be one of the evaluation criteria for 
the revised operating plan (reservoir rule curve). Metzaar pointed 
out that consistency was needed between the dates in the tables. 
evaluation criteria and the downramping rate schedule. The ramping 
rate schedule has seasons and those seasons and the fluctuation 
frequency tables are linked together. The operational record is 
listed among other criteria proposed for evaluating the interim 
plan. Those criteria have been added to the draft plan. Also, the 
meteorological record must be taken into account in terms of the 
effect or influence on operations and power scheduling. 

Enaman asked what are the actual years of record for the Sultan 
Basin? &&&- answered 1934-64 (30 years). Sixty-five years are 
used in modelling by synthesizing the longer Skykomish River 
record. Statistically, the flow records have been compared to 
produce or create more years of record for the Sultan Basin. He 
drew a diagram showing years of record and relationship among them. 

Buys asked what the correlation factor is between the flow records 
for the other basins with the Sultan Basin? Meaker replied that it 
was done for each month of the years. Meaker replied that the 
monthly flows of the Sultan for the 30 years of record were 
regressed against two Skykomish River gaging station records. The 
gage at Index was used from 1924 to 1928 and the gage at Goldbar 
was used from 1929 to 1933 and 1964 to 1988. 

asked what effect the correlation function has on frequency of 
fluctuations and ramping? Meaker replied that the Project is 
really a run-of-the-river operation because reservoir storage is 
undersized or too small for the extremes of runoff that can be 
produced from the Sultan Basin. The reservoir doesn't provide 
carry-over storage from year-to-year. Runoff response and 
reservoir storage appear to be a function of groundwater storage. 
Referring to Figure 4, he pointed out the 3-week lag time in the 
difference between peak flows in NovemberIDecember in the 
groundwater recharge factor. The Sultan Basin being smaller and 



having shallower soils delivers surface runoff to the reservoir 
sooner than the larger Skykomish basin in terms of actual versus 
model output. 

Gins asked what is the difference in correlation between wet vs. 
dry year runoff? Meaker replied that by looking at Figure 4, a dry 
year could be observed (1987-88). The model started out the year 
lower than actual because this study of comparison was done over 
four years (1984-1988) and the year end discrepancies were not 
reconciled from one year to the next. However, the model shape is 
still similar into the month at November when moisture returned to 
the region. At that point, the Sultan basin rebounded quickly due 
to shallower soils than the Skykomish basin. This is shown by the 
3-week delay in recovery of the computer model simulation of the 
reservoir. Extreme conditions (wet or dry) will produce the 
greatest differences between actual and model. 

Meaker continued, the reservoir level would have gone down 10 feet 
lower than we have actually experienced, if the revised rule curve 
had been in effect. However, the computer output tends toward the 
conservative side, showing a greater decrease than actual. Since 
the model simulation indicates that at no time in the 65 years of 
hydrologic extremes. will the reservoir be drawn down below the 
power tunnel shut-off point (elevation 1,394' vs. 1.3801), meeting 
all water supply and fishery needs should be assured. 

Ginq asked about the coverage of the figures? Meaker responded 
that there is one for each year of operation. They are a small 
version of the figures brought to the meeting and taped on the 
windows. Metmar added that the weather cycles (wetldry years) 
will influence the annual reservoir water surface elevation 
profi le(s), power generation and river flow fluctuations. 

Gins asked what would be the frequency of ramping in wet years? 
Crocker answered that it would be less and flow changes that would 
occur would probably be at the higher flows (>700 cfs). So there 
should be less effect in the lower flow ranges (<700 cfs). 
Hatscher added that with more water, there'll be a larger pool to 
operate with so the reservoir will have higher levels and less need 
to "conserve" water by more and greater downramping events. 

Crocker continued, aggressive ramping occurs during the winter 
season (November-March) when the economics (cost of power) create 
an incentive to reduce BPA capacity charge, at times during late 
spring and during prolonged dry periods to maintain highest water 
levels. Metzaar observed that based upon Project operating history 
and fish life cycles, the months of February and March would appear 
to be the greatest tension or conflict months. Most of the rest of 
each year, the powerlfish interests appear to be compatible. 
agreed generally with that assessment of potential conflict1 
compatibility. Metzqar continued the operational implications of 
reservoir rule curves, downramping rates and the critical operating 
zone (abovelbelow 650-700 cfs) require coordination and 
reconciliation. added that is the challenge to cover them in 
the operating plan. 



Crocker advised t h a t  energy product ion shadows basin r u n o f f  because 
the  Jackson P ro jec t  i s  a run-o f - the- r iver  p r o j e c t .  The r e s e r v o i r  
has small storage capaci ty  versus basin y i e l d .  The model and 
experience show t h a t  the r e s e r v o i r  i s  no t  going t o  run  ou t  o f  
water, thus a l l ow ing  the D i s t r i c t  t o  b r i n g  generat ion down s lowly ,  
r a t h e r  than w i t h  abrupt changes. That opera t ing  method i s  a l lowed 
w i t h  a  l a r g e r  rese rvo i r  Stage 3  i n  the  proposed rev ised r e s e r v o i r  
r u l e  curve. 

noted t h a t  i n  F igure 2  (1985-86). the  rev ised computed peak 
should have prevented s p i l l .  The storage should have been greater  
than the  s p i l l .  Meaker r e p l i e d  t h a t  an exponential  f a c t o r  i s  
involved:  the  t o t a l  volume o f  the  s p i l l  i s lwas greater  than the  
storage pocket created. Looking a t  t h e  volume and the number o f  
days o f  s p i l l  involved,  the  rev i sed  curve delayed the  s p i l l  event 
by 4  t o  5 days. Revising the  r e s e r v o i r  r u l e  curve w i l l  reduce the  
frequency o f  s p i l l ,  but  i t  won' t  s top them. Those t h a t  do occur 
w i  11 be delayed, which may be a  f l o o d  c o n t r o l  b e n e f i t .  

c) tulmback Dam minimum f low releases - Metzaar po in ted  out  the 
r e v i s i o n s  made i n  the  d r a f t  opera t ing  p l a n  on minimum inst ream 
f lows and gaging s t a t i o n  record ing.  He noted t h a t  the agency 
comments dur ing  the l a s t  meeting were cons i s ten t  w i t h  proposed FERC 
p o l i c y  c r i t e r i a  on minimum inst ream f lows (handout - Attachment 
111). Concerning Culmback Dam minimum f l o w  releases, Metzaar asked 
f o r  recons idera t ion  o f  the prev ious meet ing 's  understanding1 
agreement about f i e l d  measurement o f  inst ream f l o w  below Culmback 
Dam. There are two reasons: 1)  i n fo rma t ion  ava i l ab le  about f l o w  
releases; and 2) the d i f f i c u l t y  and hazard o f  ob ta in ing  f l ow  
measurements immediately below the  dam. Re fe r r i ng  t o  l a s t  
meet ing 's  notes ( a t  p. 4).  he r e f e r r e d  t o  Somers comments about 
documentation and record ing  o f  the  requ i red  f l ow  releaselminimum 
inst ream f low.  

The 20 c f s  minimum f l ow  i s  prov ided by water from a  small 
hydro turb ine  generat ing opera t ing  power f o r  the dam and a  re lease 
through a  10"-cone valve. The f lows are  recorded and repor ted  on 
the P r o j e c t ' s  d a i l y  generat ion and discharge summary. A sample 
copy f o r  A p r i l  23, 1989, was handed o u t  (Attachment I V ) .  
I n fo rma t ion  on the valve was handed ou t  a l s o  (Attachment V ) .  
Metzaar po in ted  ou t  i n  the  va lve  techn ica l  in fo rmat ion  (pg. 4) t h a t  
the  f l o w  i s  30 c f s  through the  va lve  w i t h  100 f e e t  o f  hyd rau l i c  
head. Refer r ing  t o  the va l ve ' s  f l o w  r a t e  curve, Metzaar expla ined 
how the  f l o w  i s  determined f o r  record ing  on the  d a i l y  r e p o r t  form. 
With Spada Lake a t  e leva t i on  1.435'. t h a t  i s  187' above va lve  
c e n t e r l i n e  e leva t i on  o f  1.248 fee t .  The va lve  s e t t i n g  on t h e  SCADA 
screen i n  the  powerhouse con t ro l  room i s  33.3%. A t  the  
i n t e r s e c t i o n  o f  H-187 and va lve  opening - 33.3, the  reading i s  
17+ c f s .  

For the  t u r b i n e  f low,  Metzaar handed o u t  another r a t i n g  curve 
(Attachment V I ) .  To work t h i s  t ab le ,  values needed are 1 c f s  - 
448.8 ga l lm in  and the u n i t  operates a t  constant  60kW. To determine 
f low.  f o l l o w  60kW t o  the i n t e r c e p t  w i t h  the  "output-kW" curve f o r  a  
reading o f  about 2350 gpm, which produces a  f l ow  value o f  5.2 c f s .  
These mechanical se t t i ngs  prov ide  the releases f o r  minimum inst ream 
f lows a t  Culmback Dam as repor ted on the d a i l y  form. 



asked if there was a bypass valve with the turbine? Metzaar 
replied, no. Since the turbine started operating in 1985, there 
has been one fault, forcing automatic shutdown. The system 
operates by constant generation output. Load demand is handled by 
resistors/switches. As electrical energy demand increases, the 
resistors switch off. If a shutdown occurs, there is usually 
tributary flow from dam area drainage and runoff immediately 
downstream, which keeps water in the channel, in addition to cone 
valve releases. 

Metzaar proposed cancelling field measurement o f  flow because of 
the system for flows and the hazard o f  reaching a downstream area 
from flow measurement. Crocker pointed out that flow could be 
measured in the spillway by creating a temporary weir. The 
agencies affirmed their desire to conduct a field measurement o f  
flows immediately below Culmback Dam. 

Metzaar asked for guidance on the reporting o f  flows at Culmback 
Dam. The agency response was the same as for both the gaging 
stations (diversion dam and power plant), which would be quarterly 
and annually. 

d) Winter-run steelhead fishina season (mitiaationl - Deferred while 
Engman was on a conference call. - 

e) Downramoina rate schedule (frv emeraence) - Significant and lengthy 
discussion ensued about revisions made t o  the recommended schedule 
table. The major cause was the combining o f  four seasons into 
three, particularly September 1 t o  October 31 and November 1 to 
February 2 8  into September 16 to February 28. Metzaar reviewed the 
revision history from the previous meeting and attendant issues 
with certain rates in the schedule. Linvoq asked if there has been 
field verification o f  fry emergence? No. The agency concern was 
that some o f  the most liberal downramping rates now occurred as 
earliest salmon fry emerge from the gravel (in February). And. 
some rates were lower o r  slower than others already established as 
acceptable after fry were up (March 1 t o  May 31). The revision had 
inherent inconsistency (too liberal or too restrictive). 
Discussion sought to unravel the contradictions and develop a 
consistent logic. Metzaar pointed out that a key assumption is 
when the first eggs go into the gravel. advised that 
experience with the Sultan River shows that's September 15. 
Calculating 1900 water temperature units later the fry emerge. 
However, there is variability o f  egg development in the gravel so 
that water temperature differences and other factors effect time o f  
emergence. That led to discussion about field verification o f  fry 
emergence and technical problems with it. Hence, that was the 
reasoning behind the present agreementlunderstanding that when the 
WDF determines fry emergence, the PUD would shift to lower ramping 
rates as stated by footnote "b" in the schedule. 

Discussion returned to three seasons vs. four seasons and 
reconciling steelhead and salmon fry vulnerability periods with a 
three-season table. Further discussion and drafting o f  schedule 
revisions returned to a four-season schedule. &&& drafted 
proposed revisions for the fall and winter seasons, based on the 



d i s c u s s i o n .  F u r t h e r  comment produced a  concensus schedule  f o r  
those  seasons as f o l l o w s  (and p resen ted  i n  t h e  o p e r a t i n g  p l a n ) .  

S e ~ t e m b e r  16 t o  October 31 November 1  t o  Februarv  28 
Dav N i a h t  JU- N i a h t  

300 - min 2d4c 

d)  Win te r - run  s tee lhead  f i s h i n a  season ( m i t i o a t i o n  - I n  response t o  
Engman's comments d u r i n g  t h e  l a s t  mee t ing  a b o u t  t h e  u n c e r t a i n t y  
r e l a t e d  t o  f l o w  r e d u c t i o n s ,  Metzsar  responded by d e v e l o p i n g  a  
scheme t o  i n f o r m  s tee lheaders  about  r i v e r  f l o w  c o n d i t i o n s .  A  
" S u l t a n  R i v e r  S tee lheader  HOTLINE" concep t  o u t l i n e  was handed o u t  
(At tachment  V I I ) .  Metzaar added t h a t  t h e  i d e a  m i g h t  be t r i e d  on a  
t r i a l  b a s i s .  See about  usage and p u b l i c  response.  The 
d e s i r a b i l i t y  o r  use fu lness  may v a r y  from season-to-season. Enqman 
r e p l i e d  t h a t  h e ' d  need more t i m e  t o  t h i n k  abou t  t h e  s t e e l h e a d  
f i s h a b i l i t y  i s s u e s .  

Ekman r e p o r t e d  t h a t  he had d i scussed  t h e  proposed f l o w  r e d u c t i o n  
scheme f o r  t h e  S u l t a n  R i v e r  as i n  t h e  m i t i g a t i o n  r e p o r t  and 
o p e r a t i n g  p l a n  w i t h  t h e  Corps'  c h i e f  h y d r o l o g i s t .  He had no 
p rob lem w i t h  t h e  p roposa l .  

f )  O ~ e r a t i n s  L o a i c  and C r i t e r i a  - Metzaar n o t e d  t h e  k e y  r e v i s i o n s  on 
o p e r a t i n g  p r i o r i t i e s .  M u n i c i p a l  s u p p l y  and minimum i n s t r e a m  f l o w s  
a r e  c o - f i r s t  p r i o r i t i e s .  The agencies asked t h a t  t h e  second 
sentence o r d e r  b y  r e v e r s e d  r e f l e c t i n g  t h e  shared f i r s t  p r i o r i t y .  

9 )  Soada Lake R e c r e a t i o n  Season - Metzaar p o i n t e d  o u t  t h i s  i s  a  new 
s e c t i o n ,  based on l a s t  m e e t i n g ' s  d i s c u s s i o n .  

h)  I n t e r i m  P l a n  E v a l u a t i o n  C r i t e r i a  - I n  response t o  agency comments, 
a  s e c t i o n  has been d r a f t e d  on c r i t e r i a  f o r  e v a l u a t i n g  t h e  proposed 
r e v i s e d  r e s e r v o i r  r u l e  cu rve  and r e l a t e d  o p e r a t i n g  p l a n .  Me tzsa r  
a d v i s e d  t h a t  ano the r  c r i t e r i a ,  r i v e r  g r a v e l ,  has n o t  been 
p repared .  I t  would n o t  n e c e s s a r i l y  be an annual  r e p o r t i n g  i t e m .  
The scope f o r  t h i s  c r i t e r i a  depends on t h e  r e s u l t s  o f  pend ing  work  
c o n c l u d i n g  t h e  p r e s e n t  g r a v e l  s t u d i e s  and d e v e l o p i n g  and t e s t i n g  a  
m i t i g a t i o n  p l a n .  Agency comment i n c l u d e d  c l a r i f y i n g  t h e  i n t e n t  o f  
r e p o r t i n g  f o r  p l a n  purposes on i n s t r e a m  f l o w s  and w a t e r  
temperature .  Gins ment ioned i n t e r e s t  i n  and concern  abou t  t h e  
f requency  o f  f l o w  f l u c t u a t i o n s .  What i s  expected? He 'd  l i k e  t o  
see word ing  abou t  i t  - l i k e  fewer f l u c t u a t i o n s  as an o p e r a t i n g  
t a r g e t  o r  goa l  under  t h e  r e v i s e d  r e s e r v o i r  r u l e  c u r v e  and o p e r a t i n g  
p l a n .  

i) I n t e r i m  P l a n  Schedule /Disoute  R e s o l u t i o n  - Gins c o n t i n u i n g ,  asked 
about  D i s t r i c t  response t o  d e a l i n g  w i t h  prob lems.  if t h e y  o c c u r ,  
under  t h e  r e v i s e d  p l a n .  Metzaar r e f e r r e d  h i m  t o  l a s t  m e e t i n g ' s  
no tes  a t  V I I I  on pg. 8. I n  r e p l y ,  he was r e a d y  t o  d r a f t  language 



p r e s e n t i n g  t h e  concept t h a t  i f  t h e  L i cense  d i d n ' t  respond i n  a  
t i m e l y  and s a t i s f a c t o r y  manner, t h e n  P r o j e c t  o p e r a t i o n  would r e v e r t  
t o  t h e  f o r m e r  r u l e  c u r v e  ( F i g u r e  H-3) .  However. Metzgar d i d n ' t  
i n c l u d e  t h a t  concep t  i n  t h e  p l a n  because o f  t h e  unaccep tab le  r i s k  
exposure t o  t h e  L icensee w i t h o u t  any d e s c r i p t i o n s ,  d e f i n i t i o n s  o r  
sa feguards about  what c o n s t i t u t e s  an unaccep tab le  response. What 
i f  an agency r e p r e s e n t a t i v e  dec ides t o  be d i f f i c u l t  and demand 
unreasonable  a c t i o n s ?  D i s c u s s i o n  l e d  t o  t h e  n o t i o n  t h a t  l e g a l  
r e v i e w  m i g h t  b e  necessary.  Metzaar p o i n t e d  o u t  t h a t  t h e r e  were 
s e v e r a l  sa feguards or p r o t e c t i v e  r e s t r i c t i o n s  a l r e a d y  i n  t h e  
L i cense .  I f  P r o j e c t  o p e r a t i o n  was c a u s i n g  a  s e r i o u s  problem, t h e  
J o i n t  Agencies c o u l d  always p e t i t i o n  FERC o r  seek a  Federa l  c o u r t  
o r d e r  f o r  r e l i e f .  

a d v i s e d  t h a t  t h e  agencies need development o f  some assurance 
about  o p e r a t i o n  and L icensee respons iveness t o  any problems. 
F u r t h e r  d i s c u s s i o n  d i d  n o t  i d e n t i f y  o r  deve lop  a  m u t u a l l y  
s a t i s f a c t o r y  s o l u t i o n .  

j) R e s e r v o i r  m a t t e r s  - t e r r e s t r i a l  w i l d l i f e  and r e s i d e n t  f i s h  - 
Metzaar n o t e d  Engman's comments f rom t h e  l a s t  mee t ing  and wanted t o  
d i s c u s s  i t  f u r t h e r .  F i r s t ,  r e g a r d i n g  t e r r e s t r i a l  w i l d l i f e  
m i t i g a t i o n  and proposed v e g e t a t i o n  p l a n t i n g  a l o n g  t h e  r e s e r v o i r  
s h o r e l i n e  and exposed s h a l l o w  bo t tom a reas ,  i t  was h i s  r e c o l l e c t i o n  
t h a t  t h a t  a c t i v i t y  was s t r i c t l y  e x p e r i m e n t a l  and n o t  a  c r i t i c a l  
e lement o f  t h e  proposed m i t i g a t i o n  p l a n .  I n  o t h e r  words. i f  i t  
worked, so  much t h e  b e t t e r .  b u t  i t  m i g h t  n o t  a l s o .  Hence, n o t h i n g  
was l o s t  o r  something expected now was b e i n g  t e r m i n a t e d  b y  g r e a t e r  
drawdown o f  t h e  r e s e r v o i r .  Changing r e s e r v o i r  wa te r  l e v e l s  maylmay 
n o t  e f f e c t  r e s e r v o i r  r e v e g e t a t i o n  e x p e r i m e n t a l  p l a n t i n g s ,  b u t  
proposed b e n e f i t s  h a v e n ' t  been reduced.  

Concern ing r e s i d e n t  f i s h ,  Metzaar c o n t i n u e d ,  t h e  p r e s e n t  r e s e r v o i r  
f i s h e r y  i s  c e r t a i n l y  b e t t e r  than  expected and p r o v i d e s  more 
r e c r e a t i o n  t h a n  t h e  r i v e r  f i s h e r y  l o s t  b y  r e s e r v o i r  i n u n d a t i o n  o f  
t h e  S u l t a n  R i v e r .  The p r e s e n t  f i s h e r y  shou ld  c e r t a i n l y  be an 
adequate rep lacement  f o r  t h e  n a t i v e ,  o r i g i n a l  f i s h e r y .  The i s s u e  
i s ,  how much m i t i g a t i o n  i s  r e q u i r e d  and, i f  r e v i s e d  o p e r a t i o n  
shou ld  e f f e c t  t h e  f i s h e r y ,  how much i s  t o o  much, e s p e c i a l l y  s i n c e  
t h e  f i s h e r y  i s  a  r e s u l t  o f  t h e  P r o j e c t ?  Enaman responded t h a t  
d e s t r u c t i o n  o r  l o s s  o f  t h e  r e s i d e n t  f i s h e r y  w o u l d n ' t  be 
accep tab le .  Metzaar  reminded t h a t  t h e  P r o j e c t  s t u d y  h i s t o r y  and 
m i t i g a t i o n  work  has been f r o m  a  p e r s p e c t i v e  t h a t  t h i n g s  would  
worsen, o r  n e g a t i v e  impacts .  Thus f a r ,  i t  has been d i f f i c u l t  t o  
t e c h n i c a l l y  o r  s c i e n t i f i c a l l y  show a  n e g a t i v e  e f f e c t  on t h e  
r e s i d e n t  f i s h e r y  because o f  des ign,  o p e r a t i o n ,  good l u c k .  l a c k  o f  
ev idence  or i t  has n o t  been observed ~. Cont inued m o h i t o r i n g ,  
s t u d y i n g .  and e v a l u a t i n g  on an i n t e r i m  b a s i s  seems t h e  most l o g i c a l  
way t o  proceed. 

5 .  Review o f  Second D r a f t  o f  O o e r a t i n a  P l a n  

Covered b y  p r e v i o u s  i t e m s ,  e x c e p t i n g  agency r e v i e w  o f  e n t i r e  document 
l a t e r ,  s i n c e  t h e  second d r a f t  was d i s t r i b u t e d  j u s t  b e f o r e  t h i s  mee t ing .  



6. Remainina A c t i v i t i e s  and Schedule 

The D i s t r i c t  w i l l  p r e p a r e  t h i s  mee t ing ' s  no tes  and r e v i s e  t h e  d r a f t  
o p e r a t i n g  p l a n  based on d i s c u s s i o n  today.  These i t e m s  w i l l  be s e n t  t o  
t h e  J o i n t  Agencies as soon as p o s s i b l e .  D i s c u s s i o n  developed abou t  when 
and how t o  c o o r d i n a t e  r e v i e w  by  t h e  a t t o r n e y s .  I t  was dec ided  t h a t  would  
be up t o  each agency r e p r e s e n t a t i v e ,  based upon t h e i r  r e v i e w  o f  t h e  t h i r d  
d r a f t .  However, t h e i r  r e v i e w  shou ld  be conc luded by  t h e  end o f  May, 
l e a v i n g  t i m e  f o r  w r i t t e n  response t o  t h e  D i s t r i c t  and c o o r d i n a t i o n  o f  a  
j o i n t  r e p o r t  t o  t h e  FERC by  June 14 - t h e  presumed end o f  t h e  120-day 
s tay .  

At tachments ( 7 )  
RGM: jk 
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2320 Calilornia Sl.. Everett. Washington 98201 258-821 1 

Mailing Address: I? 0. Box 1107, Everelt. Washington 98206 

March 6, 1990 
PUD-18966 

M r .  Robert Gerke 
Washington S t a t e  Department o f  F i s h e r i e s  
3939 Cleveland Avenue 
Turnwater, HA 98504 

Dear Mr. Gerke: 

RE:  Henry M. Jackson H y d r o e l e c t r i c  P r o j e c t  
Downram~ inq  Rate Schedule 

I n  your  August  29, 1989 l e t t e r  commenting on t h e  t h i r d  d r a f t  o f  t h e  
D i s t r i c t ' s  proposed o p e r a t i n g  p l a n  f o r  t h e  Jackson P r o j e c t ,  you reques ted  t h a t  
t h e  D i s t r i c t  a v o i d  any dayt ime f l o w  r e d u c t i o n  f o r  f l o w s  l e s s  than  600 c f s  i n  
t h e  t i m e  frame March 1  t o  May 31. F o r e s t  Olson o f  CH2M H i l l ,  t h e  D i s t r i c t ' s  
Consu l tan t  on Downramping Rates,  has responded t o  o u r  l e t t e r  o f  i n q u i r y  on 
t h i s  i s s u e .  H is  l e t t e r  i s  a t t a c h e d  f o r  y o u r  rev iew.  

Based on h i s  response, we do n o t  f e e l  compl iance w i t h  y o u r  r e q u e s t  i s  
warranted,  g i ven  t h e  c o n s e r v a t i v e  and sa fe  na tu re  o f  t h e  two inches p e r  h o u r  
downramp r a t e s  recommended i n  t h e  o r i g i n a l  s tudy.  

He, t h e r e f o r e ,  ask t h a t  you  r e c o n s i d e r  y o u r  r e q u e s t  t o  a v o i d  dayt ime 
downramping f rom March 1  t o  May 31 when r i v e r  f l ows  a r e  l e s s  t h a n  600 c f s .  

S i n c e r e l y ,  

Original Signed By. 
J. B. okm 

Jean B. Olson.  Manager 
Environmental  and Eng ineer ing  

Support  S e r v i c e s  

At tachment 
JBO:BFM:vr/2071U ~ ~ 

cc :  J.  Jones. B e l l  & Ingram 
A. M a r t i n ,  FERC 
0. Lord, FERC 
L. Cashe l l .  FERC 
C. O l i v e r s .  C i t y  o f  E v e r e t t  
G. Engman, HOW 
G. Ging, USFWS 
J .  L invog,  NMFS 
D.  Somers, T u l a l i p  T r i b e s  
F .  Olson, CH2M H i l l  



January 12, 1990 

Ms. Jean B. Olson, Manager 
Environmental and Engineering 
Support Services 
Snohomish County PUD 
P.O. Box 1107 
Everett, WA 98206 

Dear Ms. Jean B. Olson 

RE: Jackson Project, Downramping Rate Schedule 

As you requested, I have reviewed the revisions in the Jackson 
Hydroelectric Project Downramping Rate Schedule that the 
District negotiated with the Joint Agencies. For the most part, 
the new rate schedule adopts as permanent the conservative 
provisional rates that were contained in our July 1987 report. 
I believe that the study results indicate that the higher rates 
probably would be safe, but apparently the District has decided 
that there is little reason to verify the higher rates given the 
current manner in which the power plant is operated and 
recognizing that there is little need for ramping in the summer 
and early fall. 

I would like to first point out an apparent typographic error 
in the table that you provided me. For the Sept. 16 - Oct 31 - 
period in the 750 - 600 cfs flow range, the table indicates a 
footnote "e" for the nighttime rate. This footnote should be 
a I ~ ~ U  , indicating side channel precautions. - 
Second, there appears to be a discrepancy between a rate in the 
table and a rate noted in WDF8s August 29, 1989 letter. WDF 
indicated that the nighttime rate for the 300 cfs to minimum ., I 

flow range was missing for the spring period in their review \ 
copy, and that this rate should be 4 inches per hour. Our 1, 
recommendation was 2 inches per hour, and that is the rate shown 

I 
on the table that you provided me. I believe the 2 inch per ' 
hour rate is correct since I wouldn't think WDF would recommend 
a higher rate than we would. However, you might check your 
notes on this. - 

- 
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Ms. Jean B. Olson 
SEA18881.AO 
January 12, 1990 
Page Two 

WDF, as indicated in their August 29, 1989 letter, is now 
seeking to further restrict the springtime rates by requesting 
that downramping be avoided during daylight hours. The apparent 
basis for this request is our finding that salmon fry tend to 
be more susceptible to stranding during the day. This finding 
was the basis for our recommendation of 2 inches per hour during 
the day compared to 6 inches per hour at night. However, our 
study results clearly showed that 2 inches per hour was safe, 
and I do not recall that this was ever questioned in the various , 
agency consultation meetings. Therefore, I find it somewhat 
surprising that WDF is now suggesting that daytime ramping be 
avoided. 

In your September 21, 1989 letter to me you indicate that WDF 
based their recent request on our recommendations for ramping 
rates on the Nisqually River for Centralials Hydroelectric 
Project. This is not quite accurate because it was WDF that 
made the initial suggestion to avoid daytime ramping during the 
spring. We agreed to this restriction only because the 
Centralia project is not a load following project and it only 
has a need to downramp about once a year when the diversion 
canal is being refilled following a maintenance or emergency 
shutdown. Also, we agreed to the conservative restriction in 
lieu of having to conduct site specific studies on the Nisqually 
River. Therefore, it is not appropriate, in my opinion, to 
applv the Nisqually River recommendations to the Sultan River 
where we do have site specific data that demonstrate the safety 
of downramping during the day at 2 inches per hour. 

In the next few weeks, I will be preparing the revisions to the 
study report and the addendum, which will contain the new rate 
schedule. Since there appears to be some remaining disagreement 
with WDF over daytime ramping in the spring, I suggest we 
attempt to resolve that issue before we complete the addendum. 
Please advise me on how you want to proceed on that. 

Sincerely, 

Forrest Olson 
Project Manager 





STATE OF WASHINCTOt! 

D E P A R T M E N T  OF FISHERIES 
715 General Admin,srrdl~on Budding . Olympia. Wash~ngron 9850.1 . (2B) 753-66W . (SCAN) 234-bfDJ 

March 12, 1990 

Snohanish County PUD Nirmber 1 
Environmental and Engineering S u p r t  Services 
A!TENl'ION: Jean D. Olson, Manager 
Post Office Box 1107 
Everett, Washington 98206 

Dear M s .  Olson: 

We are in receipt of your l e t t e r  dated March 6, 1990 regarding the 
subject of d w n r q i n g  during the  arch 1 t o  May 31 period a t  your 
Henry M. Jackson Project located on the Sultan River. 

As you mentioned, the Washington State Department of Fisheries had 
requested in our l e t t e r  of August 1989 to have the Jackson F-roject 
ran@ down only during hours of darkness t o  afford the mximum 
protection for salmon fry. Nomlly,  dcmrarrping during daytime hours 
i s  far  rmre hazardous t o  salmn f ry  than a t  night. However, exmination 
of the 1985 stranding study results indicate t h a t  there is l i t t l e  
difference between daytime and nighttime dwnranping at the rates tested 
(minim]. losses observed in  both cases). Therefore, we would accept the 
dwnramping rates as shown on page eight of your th i rd  draft  project 
operating plan. 

It i s  probable that  sane Tish w i l l  be los t  during each dcwnrqing 
event, and the only way t o  prevent these losses would be to maintain the .- 

f l m  i n  the lower river with l i t t l e  or no variation. However, th i s  i s  
not feasible since "mther nature" and the Jackson Project, i t s e l f ,  
cause fluctuating flows. We would ask, hwever, that you operate your 
project t o  minimize the n d x r  of f l w  fluctuations, especially below 
the 750 cubic feet  per second f l w  level during the salmon stranding 
season. 

Robert U ~ e r k e  
Assistant Chief 
Habitat Managanent Division 

cc: J. Linvq, NMFS 
D. Samners, Tolalip Tribe 
G. Ging, USFWS, Olympia 
G. Engmr., WLYd 






