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

Mailing Address: P. 0. Box 1107, Everett, Washington 98206 

Mr. Jon L i nvog 
National Marine Fisheries Service 
7600 Sandpointe Way 
Seattle. Washington 981 15 

Mr. Gary Engman 
Nildl ife Project Leader 
Washington Department of Game 
509 Fairview Avenue. North 
Seattle, Nashington 98109 

January 9. 1984 
PUD 14002 

Mr. David Somers 
Fisheries Biologist 
Tulalip Tribes 
6700 Totem Beach Road 
Narysvi 1 le, Washington 98270 

Mr. Robert Gerke 
Nashington Department of Fisheries 
3939 Cleveland Avenue 
Tumwater, Washington 98504 

x i .  Martin Kenney 
U. S. Fish and Wildlife Service 
2625 Parkmont Lane, S.W. 81dg. 8-3 
Olympia, Washington 98502 

Gentlemen: 

Sultan River Project 
Anadromous Fish Mitigation Study 

Gravel Quant i tv 

Prior to consummating a contract with the firm selected t o  d o  the Gravel 
Quantlty Study, GeoEngineers, you requested a meeting with the consultant. The 
notes that I tock of that meeting held on December 16, 1983 are recorded on the 
enclosed copy. 

The contract was signed on January 5. 1984 and notice t o  proceed was 
issued concurrently. The consultant is planning to begin immediately, or rather as 
soon as favorable weather conditions permit helicopter reconnaissance. 

I will keep you. advi sed on field work opportuni tles based o n  GeoEngineers' 
schedule as it evolves. 

Very truly yours. 

Enclosure 

cc: GeoEngineers - J. Miller 
R. F. Vine 

bcc: G. Mixdorf 
Williams, Yovack and Hnnsen 



Sultan ~ r o j  ect  

Meeting Minutes - Anadromous Fish Mitigation 
Sultan River Gravel W n t i t y  Study 

DATE : December 16, 1983 (0930-1045) 

PLACE : Geo Engineers, Inc., 2020 124th Avenue N. E. ,  Bellevue it4 

ATTENDEES: List Attached 

1. Purpose 

The Di s t r i c t  has f i s h  n i t i ga t ion  study obl igat ions .  Some of t h e  Jo in t  
Agmcies have reviewed proposals on the  gravel study. The Di s t r i c t  and contractor 
have completed negotiations on the  po ten t ia l  scope of  services .  P r io r  t o  signing 
and proceeding t h e  agencies had requested an opportunity t o  meet with t h e  contractor 
f o r  study scoping discussion. Metzgar dis t r ibuted copies of  t he  scope of  services 
(copy attached). 

2. Role of t he  Contractor 

Mil ler  explained h i s  petception of the cont rac tor ' s  r o l e  i n  t h e  study 
v 

and the spec l f lc  tasks. GeoE w i l l  be doing f i e ld  work and sampling; Hydra will 
do technical analysis o f  sediment t ransport ;  and Nen w i l l  provide f i s h e r i e s  
inionnation and expenise .  

Mil ler  s t a t ed  t h a t  the  study won't be straightforward i n  t h a t  t h e  S u l t a  
v River is a sedunent def ic ien t  system. (Weaning, as  explained l a t e r ,  t h a t  from 

a sediment bedload t ransport  msthematicd fomulas and models design perspective. 
the r i v e r  system doesn't t ransport  enough matezisl t o  y i e l d  accurate numbers.) 
Thus, no off-the-shelf equations o r  models a r e  d i r e c t l y  applicable.  A scheme w i l l  
have t o  be devised which approximates t he  system. They w i l l  be looking fo r  things 
tha t  will be adverse t o  spawning habi ta t .  

What was the  difference betveen the scope of  se rv ices  i n  t h e  i n i t i a l  
proposal and t h e  revised one? 

Metzgsr rep l ied  primarily f i n m c i a l .  

Nhich technique has been or w i l l  be selected? 

Mil ler  - repl ied t h a t  selection w i l l  dcpead upon an evolving process with 
f i e ld  work. I t  w i l l  probably be a combination. Tubbs - added t h a t  while he and 
Tom Owme have worked on other  areas i n  the  Snohomish Basin, they a r e  not famil iar  
with the Sultan River. They need a f i e l d  survey. I t  w i l l  depend upon what's 
going on: M a t ' s  t he  most appropriate technique? 



Meeting Minutes 
Page 2 

2. Role of t h e  Contractor (Continued) 

Miller s t a t ed  th ree  basic  parameters f o r  designing t h e i r  scope of 
study and subsequent f i e l d  work and s i t e  select ions:  

I )  channel annoring and scouring downstream from the  
powerhouse; 

2) bur i a l  of gravel recruitment sources; and 

3) change p f  gradation i n  t he  gravel spwaning mix. 

Seasonal timing of transport  and a v a i l a b i l i t y  of gravel were also 
mentioned. 

Uhat about t h e  l i t e r a t u r e  search f o r  remedial measures? 

Miller rep l ied  t h i s  w i l l  be based upon knowledge of  what's been done 
h the past. Metzgar amplified tha t  the  spec i f ic  task was deleted from the 
scope of study as  a cost  item. I t  is ,  however, s t i l l  within t h e  overal l  study 
plan. It was premature t o  provide funding for  it. Also, study r e s u l t s  may 
point out obvious o r  spec i f i c  things.  

Miller added t h a t  what's been done i n  t h e  past  could be the  model, i f  
needed. Several f ac to r s  need looking a t :  high discharge; spec i f i c  s p i l l ;  tr ibu- 
tar)  de l ta  build-up; lack of turnover; damning of t r i b u t a r i e s ;  and flood control. 

Project  f lood control  was discussed b r i e f l y ,  including speculation on 
project e f f ec t s  on sediment and water quali ty.  Linvog s t a t ed  t h a t  they'd prefer 
the  flood control  proposal be l e f t  open mti l  study r e s u l t s  were available. 
Ideally, t he  r e s u l t s  should be avai lable  before s t a t i n g  t h e i r  posit ion.  

=inquired about advance notice and coordination on study ac t iv i t i e s  
and ava i l ab i l i t y  of consultants f o r  .information exchange. In t e r e s t  was also 
expressed i n  review of study s i t e  selection and advance not ice  on f i e l d  reconnais- 
sance and f i e l d  work. 

Metzgar rep l ied  t h a t  it must be c lear  who t h e  consultant is working f o r  
(the PUD) and receiving d i rec t ion  from only one en t i t y .  Also, par t ic ipat ion by 
the Jo in t  Agencies should avoid i n t e r f e r i n g  with t h e  work and schedule. The 
Jo in t  Agencies w i l l  be no t i f ied  through the  PUD of  t h e  Contractor 's  t en ta t ive  
schedule f o r  t h e i r  par t ic ipa t ion ,  i f  they wish t o  do so  with t h e  conditions s ta ted.  

3. Diversion Dam 

Discussion about po ten t ia l  sampling s i t e s  led t o  coverage of the ra le  of 
the  diversion dm. Miller indicated tha t  the emphasis of the study would be on 
spawning areas. This  dam is a system modifier and t h e  implications need to  be 
calculated, but  t h e  focus is e f f e c t s  on the gravel t ransport  system and implications 
t o  fish.  
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December 16, 1983 

4. Agency Review of  Report 

Linvog inquired about reviewing the  r epo r t .  Mettgar repl ied tha t  a 
review period was scheduled for  the  d ra f t  report  p r i o r  t o  submitting it t o  t he  
FERC. 

5. Steelhead Soawninq S i t e s  

W e n  asked about the  prcvious f i e l d  surveys ( f i l e  reports]  conducted - 
on steelhead spawning. He wants t o  obtain tha t  information f o r  t h i s  study. 
Engman responded t h a t  he would search f o r  t he  mater ia l  indicat ing problem with 
re t r iev ing  it due t o  t he  recent WDG o f f i c e  move and t h e  s torage system. 

6. Work Schedule 

KoIoski pointed out t h a t  t he re  wi11 be some lag t i n e  between the 
proposal and s t a r t  o f  work. Metzgar checked with PUD Contracts Management and 
the contract  requires  Commission approval. The e a r l i e s t  t h a t  c a n h i l l  occur 
i s  January 3rd. Contract signing and not ice  t o  proceed can occur a f t e r  tha t .  

Attachments (2) 

RGM: cd 
1-4-84 



SCOPE OF 198348 SERVICES 

1. Detailed review of existing data base, including stream reach mapping, aerial 
photography, spawning surveys, textural analyses of spawing gravel, suspended 
sediment recor& gaging records, and stream profiles Pertinent data, literature 
and reports are to be  provided by the PUD. 

2. Helicopter reconnaissance of the Sultan River between the river mouth and 
Culrnback Dam, with 35 mm photography of major gravel recruitment areas 

3. Oneday r e c o n n a h k e  nip to study area* Including placement of scale markers 
on the ground for future reference in aerial photography. 

4. Contracting for overlapping vertical aerial photography of the Sultan River from 
its mouth to Culrnback Dam. Negatives to be a t  a scale of approximate!y 1" = 
500'. Two xu of color contact prints md one set of I' = 200' enlargements to be 
produced. 

5. For eac9 selected habitat study area (five vawning habitat sites are presently 
anticipated for detailed field study): 

a. Gtablishing bench ma& reference monuments at one or more locations on 
each valley wall. 

b. Measuring cross section profilesk) between the bench marks 

c Reparing a detailed map of streambed characteristics 

d. Sampling of streambed sediment 

e. Laboratory textural analysis of collected sampler 

6. DeveQphg spawning habitat maps showing areas presently utilized by pink 
salmon, coho a m o n ,  chinook saImon and steelhead. 

7. ConducrIng field reeomaissance and bed srnpling of major tributary streams to 
provide a basis for estimating the sediment load of the tributaries a we!! as the 
gradation of gravel materials carried to the Sultan River. Laboratory gradation 
tests to be made on selected samples. 

8 Gtlmating the gradation and annual volume of bed load materials potentially 
mobile in the Sultan River during project operation for the retcwoir rule curves 
pmposcd by the PUD and the Corps of Engineers This estimate will be used to 
lorecast changes in spawning gravel habitat which may result doe to project 
operatbn. 

.. . '9. Subrnirtal of a final report describing the results of tke 1983-80 studies 





M r .  Ken Bruya 
Department o f  F i s h e r i e s  
111 Genera l  A d m i n i s t r a t i o n  Bui ld ing  
A X - 1 1  
Olympia, Washington 98504 

S u l t a n  River P r o j e c t  
Anadromous F i sh  M i t i g a t i o n  

River Gravel  Cuantf t y  S t u d y  

Dear Mr. Bruya: 

Our c o n t r a c t o r  is ready t o  commence f i e l d  work based on t h e  r e -  
s u l t s  o f  background t a s k s .  These a r e  d i s c u s s e d  i n  e n c l o s e d  meet ing min -  
u t e s .  

?he major  i t e m  t o  n o t e  i s  t h e  s e l e c t i o n  of proposed sampling/mon- 
i t o r i n g  s i t e s .  F i e l d  work i s  scheduled f o r  S i t e  No. 1 on March 2 6 t h  
( w e a t h e r  and r i v e r  f low c o n d i t i o n s  p e r m i t t i n g ) .  Unfavorab le  c o n d i t i o n s  
c o u l d  c a u s e  r e s c h e d u l i n g .  If i n t e r e s t e d  i n  p a r t i c i p a t i n g ,  p l e a s e  c o n t a c t  
Roy Metzgar .  

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

R .  F .  Vine 
S u l t a n  P r o j e c t  
C o n s t r u c t i o n  Manager 

c c :  J .  M i l l e r ,  Geo E n g i n e e r s .  I n c  
R .  G .  Metzgar 

Note: I d e n t i c a l  l e t t e r s  s e n t  t o :  

Department o f  Game - Engman 
T u l a l i p  T r i b e s  - Somers 
N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  - Linvog 
U. S.  Department o f  t h e  I n t e r i o r  - Kenney 



Sultan River P r o j e c t  

Anadromous Fish Mit iga t ion  S tud ies  

Meeting Minutes - River Gravel Quant i ty  Study 

DATE : March 1 4 ,  1984 (0840-0920) 

PLACE: GeoEngineers' o f f i c e ,  Be l l ewe  

AlTENDEES: Mil le r  (GEI) ; Dmne and Tubbs (Hydra) ; Wen; and hletzgar i P u s )  

Purpose 

This was a progress repor t  meeting and t o  present  proposed work 
based upon r e s u l t s  thus far .  

J o i n t  Agency Coordination 

Mil le r  inquired how t h i s  would be done. Metzgar responded t h a t  t h e  
PUD would i n f o m  them. The consul tant  was t o  proceed with work on t h e i r  schedule. 
I f  J o i n t  Agency personnel wish t o  p a r t i c i p a t e  o r  have inqu i r i e s  it w i l l  cone 
through t h e  PUD. The sane goes f o r  f i e l d  work o r  f i e l d  t r i p s .  

T r a n s m i t t a l s  

GEI (Miller) returned the  c o l o r  a e r i a l  photography loaned from the  PLID. 
Copies o f  a e r i a l  photos from Task 4 were t r ansmi t t ed  t o  the  PUD. Mil ler  a l s o  
handed out  a budget sumnary on items ( tasks)  2 ,  4 ,  5 ,  and 6. The a e r i a l  photo- 
graphy c o s t  l e s s  than t h e  budget es t imate ,  a s  d i d  h e l i c o p t e r  serv ice .  

Work Scope 

Mi l l e r  reported t h a t  t h e  number o f  proposed sampling s i t e s  has been 
reduced from a possbi le  5 t o  3 f o r  gravel monitoring. This r ev i s ion  is based 
upon s tudy  r e s u l t s  t o  da te  ( a e r i a l  reconnaissance, photognphy and f i e l d  t r i p s )  
The s i t e s  chosen a r e  based upon a combination o f  hydraul ics  and f i s h  use (lower 
2 ) ;  g rave l  sources;  and t ranspor t  and a c c e s s i b i l i t y .  These s i t e s  a re :  

1) second major gravel bar above r i v e r  mouth; r i g h t  bank chinook 
spawning area ;  f i r s t  bar  upstream from f r e e z e  core  sampling 
s i t e  (snag) 82. 

2) upstream from Chaplain Creek gage and above t h e  powerhouse; l e f t  
bank chinook spanning a rea .  

3) above t h e  diversion dam i n  v i c i n i t y  o f  r i g h t  bank t r i b u t a r y ;  can 
use  Star t -up  r i v e r  gage records;  sources o f  gravel  check; check 
gravel  t ranspor t ;  compare w i t h  domstream. 



Meeting Minutes 
Page 2 
March 14,  1984 

Aer ia l  Photography 

Photo mosaics o f  t h e  r i v e r  from Culmback D a m  t o  confluence were 
mounted on the  wal l .  These photos (1" = 200" c o l o r  enlargements) present 
e x c e l l e n t  d e t a i l  and provide a good basel ine record.  The photos were taken on 
February 7th. A s e r i e s  o f  basel ine maps w i l l  be prepared from then and an 
ove r l ay  system developed f o r  subsequent comparison and ana lys i s .  

Gravel S lu ic ing  

Mi l l e r  proposed a three-day operat ion a t  t h e  d ive r s ion  dam. The 
event r equ i re s  s u i t a b l e  flow condit ions,  namely when t h e  flow could be reduced 
t o  minimum instream flow afterwards so t h a t  t r a n s e c t s  could be run i n  the  a r e a  
o f  gravel  de tent ion  behind t h e  dam. I reported on p r o j e c t  s t a t u s  and how t h a t  
might r e l a t e  t o  t e s t i n g ,  p a r t i c u l a r l y  r e se rvo i r  e l eva t ion .  Also, what t h e  
l ike$scenarios might be. I advised t h a t  the  C i ty  had agreed t o  do i t  with n o t i c e ,  
but t h a t  a f t e r  Apr i l  1st the  D i s t r i c t  w u l d  be ope ra t ing  the  p ro jec t  and could 
provide water t o  L. Chaplain v ia  the  powerhouse. Hence, i f  t h e  s l u i c i n g  were 
done l a t e r  ( a f t e r  3/1)  then t h e  City might not be involved. 

Metzgar provided a copy of notes on 20 year s  of C i t y  opera t ing  records 
and water  q u a l i t y  d a t a  s ince  pro jec t  operat ion began. S p e c i f i c a l l y ,  t h e  record 
o f  ope ra t ing  t h e  f lood  ga te  was needed t o  determine h i s t o r i c a l  base l ine  and 
scheme f o r  t h e  s tudy event .  Turbid i ty  values (ranges) by month were provided a l so .  

River Gravel Mining 

Metrgar r epor t ed  on the  chance discovery o f  information about Town of 
S u l t a n  gravel  ba r  sca lp ing  opposi te  t h e  park nea r  t h e  mouth o f  the  r i v e r .  DE;R 
i s s u e s  permits  f o r  t h e  mining and has records o f  ma te r i a l  removed. Discussion 
ind ica ted  t h a t  t h i s  information should be obtained.  Metzgar w i l l  contact  the  
DNR and advise Du n e  o f  r e s u l t s .  

Hab i t a t  Mapping 

Color copy machine copies have been made o f  t h e  lower r i v e r  photos. 
Wert w i l l  use  t h e s e  i n  t h e  f i e l d  t o  take notes  a s  a b a s i s  fordeveloping maps 
(ove r l ays ) .  k t z g a r  repor ted  on r i v e r  condit ion.  He w i l l  adv i se  Wert when 
flows and t r r b i d i t y  a r e  r i g h t  f o r  f i e l d  work and ground t r u t h i n g  of spawning 
a reas .  

Schedule Revision 

A Change Order is needed s ince  the  schedule c a l l s  f o r  f i e l d  wrk t o  be 
completed by March 15th. (Telcon Miller/Elet:gar 5/15 agreed t o  r e v i s e  schedule 
t o  Apr i l  30th f o r  f i e l d  work completion.) 

F i e l d  Work 

In 3/15 t e l econ  no t i f i ed  bktzgar  t h a t  f i e l d  work a t  S i t e  11 
i s  scheduled f o r  March 26th. G-11 



2320 C~ilifornia St., Everett, V!ashingfon 98201 258-82 1 1 

Mailing Address: P. 0. Box 1107, Everett, Washington 95205 

November 14, 1984 
PUD 15985 

Mr. James W .  Bartelme 
District Ranger 
U.S. Forest Service 
Mt. Baker-Snoqualmie Nat '1 Forest 
Skykomish Ranger District 
Skykomish, WA 98288 

.Dear Mr. Bartelme: 

Jackson Project - Anadromous Fish M i  tigat ion 
River Gravel Study 

The PUD has a FERC license order obligation to determine the 
potential operational effects of the project on the anadromus fishery in 
the Sultan River. One such concern of the fishery agencies is the 
changes that could occur to spawning area gravels. Accordingly, a study 
outline was prepared (copy attached). Subsequently, a consultant was 
selected and the work conducted. The results are norr available, Two 
copies of the draft report are enclosed for the information of the Forest 
Service. 

We are corresponding with you about this because of the 
potential implications of your land management plans and decisions which 
could affect river gravel and, thus, ultimately the dependent anadromous 
fishery in the lower 9.5 miles of the Sultan River. The pending Spada 
Timber Sales is one specific action that is pertinent due to the 
importance of the Blue Mountain area's contribution to the river gravel 
budget. It also could be relevant due to the "Mapleton District" 
precedent in Oregon. 

The PUD does not have a position at this time with respect to 
the Forest Service's pending timber sales and the potential ramifications 
(if any) to our anadromous fish mitigation interests in the lower Sultan 
River. Nevertheless, this is to reaffirm our potential interest and 
concern regarding the timber sales as we discussed with you during our 
meeting on October 25th in your office at Skykomish. 



Letter t o  Mr. Bartelme -2- November 14, 1984 

The draft report has been sent to the fishery agencies for their  
review. Their response could determine our subsequent vieas on the river 
gravel issue and related activities such as basin timber harvest and 
project operations. Any views that you nay wish t o  share i n  response a t  
this  time :rould be welcomed. 

Very Truly Yours, 

2- , , .::;b..')..' .. i 

R .  K. Schneider 
Power Manager 

Enclosure (2 copies- River Gravel Study) 

cc: Jack Hulsey, DNR 
Don Farwell, DNR 

bcc: G. Mixdorf 
T. Dickson 
R.  Metzgar 



Colone l  Pager  F. Padcoup 
District Engixeer  
S e a t t l e  District 
Army Corps of  Eng ineers  
P. 0. Box C-3755 
S e a t t l e ,  1JA 93124 

Dear Colone l  Yankoup: 

2320 California St., Everett, Washington 98201 258-82 f 1 

Mailing Address: P. 0. Box 1107, Evereff, Washington 98206 

November 1 4 ,  13E4 
?US 159i37 

RE: Jackson ( S u l t a n )  P r o j e c t  - FERC 9215i 
Flood C o n t r o l  - Environmentai  E f f e c t s  

'Illis l e t t e r  t r a n s m i t s  t h e  PUC c o n s u l t a n t  s t u d y  r e p o r t  d i s c u s s e d  i n  o u r  
l<ovember L2th l e t t e r  t o  you on f l o o d  c o n t r o l .  The e n c l o s e d  r e p o r t  on S u l t a n  Xiver  
g r a v e l  q u a n r i t ' j  %as p r e p a r e d  by Ceo E n g i n e e r s ,  I n c .  The purpose  o f  t h e  s t u d y  is 
t c  de te rmlnc  w!:ether p r o j e c t  o p e r a t i o n  would cause  s i ~ n i f i c n n t  d e p l e t i o n  of 
spantin:: a r a v e l s  i n  t h e  Sul:an River .  

Tie s t u d y  d i r e c t i y  a d d r e s s e s  t h e  i s s u e  of  t h e  potent::: e n v i r o n n e n t l l  
e f f e c t s  of  t h e  two proposed f l o o d  c o n t r o l  o p e r a t i o n  o p t i o n s .  Concerriinl: r e s e r v o i r  
o p e m c l o n ,  t h e  e n c l o s e d  G r a f t  r e p o r t  s t a t e s  t h a t ,  " I n f r e q u e n t  h iah  d i s c h = r g c s  
from Culnd~nck Dam a r c  needed t o  f l u s h  sed iment  s u p p l i e d  i n  t h e  31ue Hountain z r e n  
i n t o  t h e  lower  p o r t i o n  of t h e  b a s i c .  Beczuse t h e  Erequenc:~ ;nil m g n i t u 6 e  of  
f l o o d  f l o w s  w i i l  be g r c a t e r  f o r  t :~c r e s e r v o i r  o p e r a t i o n  mode propnsed by Cnohomish 
County PUD No. 1, a s  comparcd t o  t h a t  proposed by t h c  Corps of Eng ineers ,  t h e  
formcr  o p e r a t i o n a i  node s h o u l d  be adopted."  (M: The mode r e f e r r e d  t o  h e r e  i s  
the Corps '  i n i t i a l  p r o p o s a l ,  not  t h e  p r e s e n t  p r o p o s a l . )  F u r t h e r ,  p o t e n t i a l  
accumula t ion  o f  " f inc"  scdimcnt  i n  r i v e r  c h a n n c l  g r a v e l s  is a l s o  i d e n t i f i e d  a s  
a p o s s i b l c  problem. O e r i o d i c  h igh  i n s t r e a n  flows may be  needed For g r a v e l  c l e a n i n g  
ar.d t h u s  i m i t ~ t z i i n  g r a v e l  q u a l i t y  s u i t a b l e  f o r  Eish spawning e j i f l n c u b a t i o n ,  and 
i n c r a g r a v e l  s u r v i v a l  o f  younz f i s h .  

I n  t h c  e v e n t  t h a t  u n f a v o r s h l c  a r a v e l  c o n d i t i o n s  o c c u r ,  undoubtedly  t h e  
f i s h e r y  a g e n c i e s  w i l l  r e q u i r e  m i t i g a t i v e  a c t i o n .  Wc b e l i e v e  t h a t  we previously 
havc made o u r  p o s i t i o n  c l e a r  r e p a r l i n g  liabilicy/responsibility f o r  any ~ i t i g a t i o r  
c o s t s  caused by p r o j e c t  o p e r a t i o n a i  modes o t h e r  than  t!iose of  t h e  L i c e n s e e .  The 
Licensee  v i l l  n o t  a g r e e  t o  any f l o o d  c o n t r o l  o p e r a t i o n  i n c o n s i s t e n t  w i t h  t h e  
Secr lenenc  Agreement o r  o b j e c t i o n a b l e  t o  t h e  f i s h e r y  ap,oncies nor  pay f o r  any 
a d d i t i o n a l  m i t i g a t i o n  o b l i g a t i o n .  



Colonel  Roger F, Yankoup 
P m y  Corps of  Engineers  November 1 4 ,  1984 

The PUD sends  you t h e  e n c l o s e d  r e p o r t  f o r  Corps rev iew and comment. We 
have r e q u e s t e d  c o m e n t  from t h e  o t h e r  a g e n c i e s  by Cecember 1 7 t h ,  a l t h o u g h  we 
a n t i c i p a t e  p o s s i b l e  d i s c u s s i o n  about  i t  d u r i n g  t h e  December l i t h  mee t ing  on f l o o d  
c o n t r o l .  The s t u d y  r e s u l t s  should  a i d  e v e r y o n e  i n  c o n c l u d i n g  c o n s i d e r a t i o n  of  
p r o j e c t  f l o o d  c o n t r o l  o p e r a t i o n s .  

Yours v e r y  t r u l y ,  

J .  D. Haner 
Execu t ive  D i r e c t o r  

U t i l i t y  O p e r a t i o n s  

Enclosure  

c c :  D .  Hogan, Corps (wi thou t  e n c l o s u r e )  
- S. F o s t e r ,  Car?s (wi th  e n c l o s u r e )  

$ C h b  
bcc: G. Elixdorf 

T. Diclcson 
R. Metzgar 
L. King 
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Mr. Gary Engman Mr. Jon Linvog 
Washington State Department of Game National Marine Fisheries Service 
16018 Mill Creek Blvd. 7600 Sand Point Way N.E. 
8othel1, WA 98012 Bin C 15700 

Seattle, WA 98115 

Mr. David Somers 
TuTalip Tribes, Inc. 
6700 Totem Beach Road 
Marysville, WA 98270 

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

Mr. Robert Gerke 
Department of Fisheries 
3939 Cleveland Avenue 
Tmater, WA 98504 

Jackson (Sultan) Project 
Anadromous Fish Mi tigation 
River Gravel Quantity Study 

The District's consultant for the river gravel study, GeoEngineers, 
Inc., has completed a report on the results of their work on the Sultan 
River. The draft report is transmitted herewith for your agency's review. 
Two copies are enclosed for that purpose. 

In your review of the report, particularly the oversize figures (9, 
TO, 11, 12, etc.), we suggest special carc in handling. Due to their large 
size, additional cost was incurred to provide quality reproductions. Other 
mitigation study consultants are finding these drawings very valuable in 
their work. We be1 ieve you will, too. However, because of the expense, we 
do not plan to re-issue copies of them with distribution of the final report 
to those who already have received the oversize figures. Thus, we make this 
suggestion for special care and handling of those drawings. 



Jackson (Sultan) Project 
Anadromous Fish Mitigation 
River Gravel Quantity Study 

November 19, 1984 
PUD 15984 

For scheduling purposes, we suggest that December 17th is the 
target date for receipt by the PUD of Joint Agencies' review comments. If 
this date is infeasible, please notify Roy Metzgar. 

Yours very truly, 

J. D. Maner 
Executive Director 

Enclosures (2 Copies): 
River Gravel Quantity Study 

cc: Steve Foster, Corps Engineers 

bcc: Jim Miller, GeoEngineers (w/4 Copies) 
T. Dickson. U-N-H (w/l Copy) 
G. Mixdorf, Legal Dept. (w/l Copy) 
R. Metzgar (w/l Copy) 



J. D . - m e r ,  Executive Director 
U t i l i t y  Operations 
Snohcmish County PVD NO- 1 
P.O. Box 1107 
Everett,  Washington 98206 

Dear M r .  Mane?: 

U,.,,." " . m a - -  - -  
Natianal Oceanic and Atmospharic Administration 
NATIONAL MARINE FISHERIES SERVICE 
EMNIONMENTAL h TECHNICAL SERVICES O W I O N  
847 NE 19Ul AVENUE SUITE 350 
Wl)fUND. OREGON 97232.1173 
(5031 230-5400 

January 24, 1985 F/NWR5 

Henq Y. Jackson Hydmelect-ic Project - Novenker, 1984 
Rivez Gravel Quantitv Study (Bedload Transuorzl, Sultan River 

National Marine Fisheries Service (NMFS) reviewed the referenced study 
and has the  following coments f o r  your consideration. 

-- In general, NMFS believes t h a t  the  gravel study provides some excellent 
baseline data  f o r  documenting poten t ia l  changes i n  Sultan Rivez spawning 
habi ta t  due t o  the cons tvc t ion  and operation of the  Jackson Hy&oelectrFc 
Project. We appreciate the  time and e f f o r t  pu t  forL& by both Snohomish PWD 
and the stu6y consultant in order t o  obtain t h i s  information. The following 
conrmencs deal  with some spec i f ic  aspects of the study. 

Paqe 2 ,  number 2. The required minixturn flow releases  a re  not  accurately 
represented. Minimum re leases  a t  t h e  diversion dam range from 95 c f s  t o  175 
c f s ,  and from 165 c f s  t o  200 c f s  a t  the  powerhouse a t  various times of the 
year. Details  of the  minimum flow regime are  presented in our 'Uncontested 
Offer of Settlement." 

Paqe 4 ,  FLOOD CONTROL CONSIDERATIONS. A s  you are  l ike ly  aware, the 
discussion of the  difference i n  flood contIol operational modes proposed by 
the PUD and Corps of Engineers is no longer accwate.  The l a t e s t  Co?ps 
proposal (dated January 9 ,  1985) i s  more consistent with the PUD and fishe-y 
agency desires.  Signif icant ly ,  it is a lso  consis tent  with reconrmendation 
nrmrber 4 on page 48, which s t a t e s  t h a t  the PUD proposed operational mode 

. should be adopted so  t h a t  sediments could be mcre effect ively flushed 
downstream. NMFS w i l l  soon provide comments on the Corps proposal in  separate 
correspondence. 

Page 47, paraqrauh 3. I t 's  s t a t ed  t h a t  periodic s p i l l s  of 2,500 c f s  from 
Culmback D a m  may be required t o  remove s u r f i c i a l  f ines .  However, the 
conclusion t h a t  s p i l l s  during May and June would be l e a s t  damaging t o  salmonid 
embryos and alevins is  not en t i r e ly  t rue  since s p i l l s  during t h i s  period could 
pose s igni f icant  problems for  steelhead spawning and incubation. NMFS is 
interested i n  fur ther  identifying al ternat ive times of the  year f o r  a s p i l l  
program which would pose l e s s  r i s k  of damage t o  the steelhead resource, and a t  
the same time minimizing potent ia l  impacts t o  a l l  species. This needs fur ther  
discussion among a l l  par t ies .  



Paqe 48, number 3 .  Again, t h e  d iscuss ion of  f l u s h i n g  flows dur ing  May 
and June ignores  p o t e n t i a l  impacts on s tee lhead.  I n  a d d i t i o n ,  t h e  dura t ion  of 
a recomended s p i l l  i s  no t  indica ted .  

Paqe 48, number 4. A s  acknowledged i n  t h i s  s e c t i o n ,  monitoring of a r e a s  
downstream of r i v e r  mile 2.9 is a key asgect  f o r  determining f u t u r e  impacts 
due t o  bed a c c r e t i o n  and channel migrat ion.  In  t h i s  same regard ,  monitoring 
would a l s o  be r e q u i r e d  t o  determine o t h e r  poss ib le  impacts such a s  accumu- 
l a t i o n  of f i n e s  and when t o  implement neasures t o  reduce t h i s  accumulation. 
This  whole i s s u e  of  monitoring needs more c l a r i f i c a t i o n .  For example, when 
w i l l  i t  be determined i f  s i g n i f i c a n t  accumulation of f i n e s  do occur and when 
con t ro l l ed  s p i l l s  are needed? W i l l  t h i s  determination be made o n l y  during 
f i e l d  sampling scheduled f o r  t h e  years  1987 and 1994? what i f  s i g n i f i c a n t  
impacts occur between 1987 and 1994? S imi la r ly ,  i f  scheduled s p i l l s  do occur  
i n  May o r  June,  monitoring of s t ee lhead  spawning should be done t o  dete-mine 
i f  redds a r e  e s t a b l i s h e d  a t  high flows so t h a t  s u b s e ~ e n t  dewatering a t  lower 
flows can hopeful ly  be prevented o r  minimized. Also, t r a n s p o r t  of bedload 
mate r i a l  through t h e  d ivers ion  dam should be monitored t o  de te rmine  if bedload 
i s  indeed moving through a s  predic ted .  

NMFS sugges t s  t h a t  some of  t h e  p r a c t i c a l  cons ide ra t ions  which a r e  p a r t  of 
t h i s  s tudy,  p a r t i c u l a r l y  monitoring of sedinent  accumulation and timing of  
f lush ing  flows, e t c . ,  warrants f u r t h e r  cons t ruc t ive  d i scuss ion  wi th  t i e  PUD 
and s tudy consu l t an t .  Hopefully, a reasonable approach t o  determinins p r o j e c t  
impacts a s  they may occur can be accomplished t o  t h e  b e n e f i t  of  a l l  p a r t i e s .  

Thank you f o r  g iv ing us t h e  opportunity t o  review and comment on the  
gravel  s tudy.  I f  you have any ques t ions ,  p lease  c o n t a c t  Mr. :on Linvog of my 
S e a t t l e  s t a f f  a t  (206) 526 6120. 

Sincere ly ,  

cc: WDF (Bruya) 
WDG (Engman) 
USFWS (Ging) 
T u l a l i p  Tribes (Somers) 
GeoEngineers (Mi l l e r ]  



DEPARTMENT OF THE ARMY 
SEATTLE DISTRICT. CORPS OF ENGINEERS 

P.O. BOX C.3755 
SEATTLE. WASHINGTON 98124 

Planning Branch .. 
Mr. J. D. Maner 
Executive Director, U t i l i t y  Operations 
Snohomish County Public U t i l i t y  D i s t r i c t  No. 1 
Post Office Box 1107 
Everett ,  Washington 98206 

Dear M r .  Maner: 

This  is i n  answer t o  your l e t t e r  or" November 14, 1984 requesting our 
couanents on your consul tant ' s  report  of r i ve r  gravel quantity study. Our 
delayed response t o  your request was discussed with your s t a f f  a t  the  
December 11 meeting and recent ly  by phone. 

A s  you were informed by our January 9,  1985 l e t t e r  t o  you, the Corps' 
proposal for  flood control  operations of the Jackson (Sultan) Project  is 
nar  consistent with your proposal and the sett lement agreement. Accord- 
ingly,  the  mode of operation c i t ed  as the Corps' proposal i n  the report  i s  
no longer applicable. 

Since we have modified our proposal to  be consistent with your proposal, 
we have only one comment on your consultant 's  findings. Recommendation #3 
of the consultant 's  report  c a l l s  f o r  a discharge from hydropower operations 
of 2,500 cfs .  It is our understanding tha t  the  powerhouse hydraulic capacity 
is 1,300 cfs.  I f  1,300 c f s  i s  correct  and 2,500 c f s  must be supplied t o  
f lush  gravel, i t  would appear t ha t  a l m  l e v e l  ou t l e t  from the reservoir  
would have t o  be used t o  accomplish a re lease of 2,500 c f s  unless you can 
depend on discharges over t he  spillway t o  provide t h i s  flow. I f  the  low 
l eve l  ou t l e t  must be used t o  meet the  requirements f o r  gravel flushing, 
we would request t ha t  it be done during the flood season October 1 t o  
A p r i l  15 t o  increase avai lable  flood storage. 

, ., 

We appreciate t he  opportunity t o  comment on your report. 

Sincerely, 



;F hnl&iwc;~n~ 

. QF CAME 

, Mill Creek 98012 - Tele: 775-1311 

April 2, 1985 

J. D. Manor, Executive Di rec to r  
Snohomish county Publ ic  U t i l i t y  D i s t r i c t  No. 1 
P .  0. Box 1107 
Evere t t ,  Washington 98206 

Henry M. Jackson Hydtoe lec t r ic  P ro jec t ,  FERC 2157, River Gravel Q u a n t i t y  - Study (Bedload Transpor t ] ,  Sul tan River 

Dear Mr. Manor: 

He have reviewed your bedload t r a n s p o r t  study. A t  the o u t s e t ,  we want t o  
commend the Snohomish County PUD and s t u d y  consul tan ts  f u r  the e f f o r t  to  
accomplish t h i s  s i g n i f i c a n t  study: We be l ieve  t h i s  evaluat ion w i l l  be an 
important benchmark f o r  hydroe lec t r i c  p r o j e c t  operat ional  impact eva lua t ion .  
We have the  fol lowing comments f o r  your considerat ion.  

Pa e 2, item 2. Minimum flow requirements a s  spec i f ied  i n  the Uncontested -+-- Of e r  of Sert iement  a r e  n o t  accu ra t e ly  portrayed. Seasonal minimums a t  the 
d ivers ion  dam range between 95 and 175 c f s  and below the powerhouse between 
163 and 200 c f s .  For c l a r i t y ,  perhaps the f u l l  minimum flow schedule should 
be presented. 

Pa e 22. W i t h  r e s p e c t  t o  t h e  gravel marking experiment and b e n e f i t s  t o  
k t u d i e s ,  what s t u d i e s  a r e  being r e f e r r e d  to? How long w i l l  the  p a i n t  

- remain v i s i b l e  on marked gravels?  To secure the  bene f i t s  of t h i s  e f f o r t ,  
w i l l  observa t ions  between now and 1987 o r  1994 be necessary? I f  yes ,  who 
w i l l  conduct this work? 

Page 43.  The authors  emphasize t h e i r  computations a re  approximate and 
we apprec ia te  t h e i r  candor. A major uncer ta in ty  was frequency and dura t ion  
of p r o j e c t  opera t ional  flows. When may t h i s  element of uncer ta in ty  be 
c l a r i f i e d ?  Will i t  be poss ib l e  t o  remedy t h i s  source of imprecision before 
the 1987 or 1994 reevalua t ions?  This may be an important considerat ion w i t h  
regard t o  f u l l y  understanding condit ions observed between now and then. 
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Page 48, item 2. I t  may be appropriate to  dist inguish between the l a t e s  
January 9 ,  1985 Corps of Engineers position on flood control and t h e i r  
considerably d i f f e r en t  ea r l i e r  plans. 

Page 48, item 3. Here and on page 47, d i r e c t  discharges from Culmback Dam 
of 2500 c f s  or more are  suggested to  mitigate any deterioration of spawning 
gravel texture, i . e . ,  build-up of f ines.  The selected time frame of 
May or June, unfortunately, may not minimize negative impacts to  incubating 
eggs or alevins as  intended. T h i s  t i m i n g  could, i n  fac t ,  maximize damage 
to  steelhead since th i s  would be the period of g rea tes t  intergravel egg 
and alevin density and the time of highest vulnerabil i ty to scour damage. 
We are very interested i n  exploring possible a l te rna t ives  or  modifications 
t o  t h i s  proposal. Additionally, the means by which the effectiveness of 
t h i s  flushing scheme will  be determined are  not specified nor are  the 
frequencies or  duration of necessary s p i l l s .  I f  spring s p i l l s  are  required, 
evaluations of impacts to steelhead spawning and  incubation success will be 
necessary. 

Page 43, items 3 and 4. We concur that  future monitoring e f f o r t s  are 
Drudent and desirable.  We are uncertain, however, how well tu r ren t ly  
scheduled e f f o r t s  may f u l f i l l  t h i s  need. Ue understand tha t  Phases 2 and 
3 of t h i s  study will occur in 1987 and 1994 and tha t  the final  textural 
evalutation will a lso be conducted i n  1987. I t  i s  unclear how t h i s  schedule 
would allow timely ident i f icat ion and mitigation of problems a s  they emerge 
rather than a f t e r  they have possibly reached major proportion. 

Commentary on page 47 indicates tha t  spawning surveys will  be needed along 
w i t h  planned gravel f i e l d  sampling to allow refinements of spawning habitat  
analyses. HOW will  data for  steelhead spawner use be collected? Department 
of Game, a t  l e a s t  a t  present, has no plans (or  funds) for  unilateral  
continuation of spawner surveys i n  Sultan River. 

Appendix A-4. Numbers reflected i n  Table A-4 are for steelhead redds, 
not adul ts ,  a s  the labeling and t i t l e  indicate. Numbers of adul ts  would 
be much greater.  
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Once again, we appreciate the effort  this  report represents and the new 
understanding of gravel movement in Sultan River t h a t  i t  provides. Using 
this  report as a basis, we look forward t o  constructive discussions with 
the PUD and study consultants leading t o  timely and rea l i s t i c  monitoring 
and mi tigation of any future impacts. 

Very truly yours, 

THE DEPARTMENT OF GAME 

R .  Gary ~hgrnan 
Habitat Management Division 

cc: WDF - Bruya 
NMFS - Linvog 
USFWS - Ging 
Tulalip Tribes - Somers 
Division - Fenton 
Region - Muller, Phillips, Kraemer 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 
2625 Parkmont Lane S.W., B1- 

Olympia, ~ a s h i n g t o p 0 2 '  
,< 
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May 14, 1985 

Mr. J.D. Manor, Executive director 
Snohomish County PUD NO. 1 
P.O. Box 1107 
Everett, Washington 98206 

Re: River Gravel Quantity Study (Bedload Transport) Benry M. 
Jackson Hydroelectric Project; FERC No. 2157 

Dear Mr. Manor: 

We have reviewed the subject documcnt and offer the following 
comments for you consideration. 

We are very pleased with the quality of your report, prepared by 
GeoEngineers, Inc., and believe it contains considerable infor- 
mation for eventually determining the impacts to bedload tran- 
sport caused by the operation of the Henry M. Jackson 
Hydroelectric Project. 

According to the report, Phases 2 and 3 will h e  conducted in 
October 1987 and October 1994, respectively. It is unclear what 
procedures will be followed if problems ore identified bcfore the 
conclusion of the study in 1994. The salmon and steelhead 
resource of the Sultan river is far too valuable to leave this 
issue "up in the air". A discussion of potential corrective 
measures needs to be presented. 

Page 2 2 .  Gravel Marking Experimenl. It does not appear that 
there is any pre-established schedule or procedure for monitoring 
the movement of marked bedload material, but rather, a reliance 
on observations collected by "interested parties". We recommend 
that some level of standardized effort be taken each year to 
document the downstream movement of marked mntcrial. This infor- 
mation is needed to corroborate some of the theoretically based 
estimates. 

Page 35. In connect.ion with the summary presenting the frequency 
of occurrence for each of the high discharge categories !2000- 
5000 cFs, 5000-10000 cfs, 10000-35100 cfs), it would be helpful 
if the month and year of each occurrence was also included for 
the period of the analysis. It is important to know how these 
higher flows are distributed over time. 



Pace 4'7. Supporting documcnLal.i on is ncedcd for the stnLemenC 
that "Spills during springtime (May and June) would be least 
damaging to salmonid cmbryos and alevins." Wc believe signifi- 
cant numbers of steelhead are still within the gravel during this 
time and could be losL through ):ravel scouring. The dctails 
(timing, magnitude, duration) and need for "gravel cleaning" 
spills need be carefully coordinated with L!I<> appropriate 
resource agencies. 

While we scknowledge Lhc qunli1.y or thv inrormal.ion provided in 
the report regarding the estimate that spills of 2500 cfs may be 
needed to disrupt the nrmor layer and removc the accumulated 
fines, it should be made clear that higher flows may be required. 
We do not want the 2500 cfs figure to bc zeroed in on and "set in 
concrete". 

Page 48. Spawning GravcI Tcxtu:.~. We ~ : J V P  no problem with the 
2500 cfs figure being used as a starting point estimate, as long 
as there is a commitment from the Snohomish County PUn to provide 
the appropriate flow if this preliminary estimate proves to be 
too low. There also needs to be some discussion on the frequency 
and duration of these "periodic discharges", how this is to be 
determined, and hy whom. 

Thank you for thc opportuniLy t.0 review and comment. on this 
report. If you have questions regarding the above comments and 
recommendations, please call Mr. Cwill  gin^ at ( 2 0 6 )  753-9440. 

Sincerely, 

Charles A. Dunn 
Field Supervisor 

cc: WDF, Bruyo 
WDG, Engman 
NMFS, Linvog 
Tulalip Tribes, Somers 
BIA, Roy 



krnzd 2320 California St.. Evere!!, Washington 98201 258-82 7 : 
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Mr. Dave Somers 
Tulalip Tribes. Inc. 
6700 Totem Beach Road 
krysv i l l e ,  K4 98270 

October 31, 1985 
PUD-16610 

Mr. Ken Bruya 
Washington Dept. of Fisheries 
3939 Cleveland Ave. 
Tunwater, UA 98504 

Jackson Project - FERC 82157 
River Gravel Quantity ( Bed1 oad Transport) Study 

This l e t t e r  i s  for clarification and  update purposes. Recently, we 
reactivated consultant work on the referenced anadromous fish mi t iga t ion  study 
in order t o  prepare a response t o  the review comnents received thus far from 
the Joint Agencies on the study report. Our records show t h a t  we have not 
received comments from the Tulalip Tribes and the Washington Department of 
Fisheries on the report prepared by Geo Engineers (River Grave7 Quantity 
Study - Bedload Transport) and sent t o  you for review. If our record i s  
erroneous, please advise us. 

Since we have comments from the other Joint Agency menbers, our 
consultant i s  using them as the basis on which to proceed. However, i f  you 
should have other comments in addition t o  those already submitted t o  the 
District by the other three members, we would  appreciate receiving thecp from 
you as soon as possible. For  work scheduling and coordinat ion/consul tat ion 
purposes, we will assume that you have no further review coment(s) on the 
study report unless we 'hear from you by November 15, 1985. 

Yours very truly, 

Original Signed By 
L. C. GRIMES 

L. Chet Grimes 
Chief, Generating Resources 

CC: Miller - Geo Engineers 
Linvog - NMFS 
Engman - WDG 
Ging - USFWS 

RGM: j k  
. bcc: R. Metzgar 

L. King 
R. Schneider. 
G. Mixdorf 
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Hr. Gary Engman M r .  Jon Linvog 
Washington S ta te  Department o f  Game Nat ional  Marine F i she r ies  Serv ice 
16018 H l l l  Creek 81vd. 7600 Sand Po in t  Way N.E. 
Bo the l l ,  HA 98012 B in  C 15700 

Seat t le .  WA 98115 

M r .  David Somers 
' - T u l a l i p  Tr ibes, I n c .  

6700 Totem Beach Road 
l l a r y s v i l l e .  WA 98270 

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, WA 98502 

Mr.  Robert Gerke 
Department o f  F i s h e r i e s  
3939 Cleveland Ave. 
Turnwater, MA 98504 

Gentlemen: 

Jackson (Su l tan  R iver )  P ro jec t  - FERC 82157 
Anadromous F i sh  M i t i g a t i o n  Studies 

R i v e r  Gravel Ouant i tv  and Textura l  Composition 

I n  accordance w i t h  p e r t i n e n t  P ro jec t  License A r t i c l e s  and Orders 
issued by t h e  Federal  Energy Regulatory Commission. Sett lement Agreement 
cond i t ions ,  and t h e  Anadromous F i sh  Study Plans (Proposed), t h e  D i s t r i c t  has 
completed t h r e e  s tud ies  on gravel  i n  t h e  Sul tan River .  Reports were submitted 
t o  t h e  J o i n t  Agencies f o r  review and comnent. Two were done by Michael Wert 
(1982 and 1984) on sediment q u a l i t y  ana lys is  ( t e x t u r a l  composit ion).  The 
t h i r d  was conducted by GeoEngineers (1984) on q u a n t i t y  (bedload t r a n s p o r t ) .  
The techn ica l  i n t e r r e l a t i o n s h i p s  o f  t h e  studies became obvious as work 
progressed by Geo Engineers. Therefore, t h e  D i s t r i c t  has combined them f o r  
purposes o f  response and m i t i g a t i o n  planning. 

The purpose o f  t h i s  l e t t e r  i s  t o  t ransmi t  the D i s t r i c t ' s  draft 
response t o  c o n e n t s  received from t h e  J o i n t  Agencies on the  g rave l  study 
repo r t s  prepared by  Wert (1984) and GeoEngineers (1981). Our response 
inc ludes a proposed g rave l  m i t i g a t i o n  p lan  which i s  presented he re in  t o  serve 
as a bas is  f o r  d i scuss ion  a t  t h e  pending meeting on the  subject .  The meeting 
i s  scheduled f o r  1:30 p.m. on December 17, 1985, a t  NHFS, Sand Point ,  
Seat t le .  The a t tached responses (when f i n a l i z e d  a f t e r  t h a t  meeting) are 
intended t o  serve as t h e  D i s t r i c t ' s  formal response t o  your comnents and w i l l  
be incorporated i n t o  t h e  f i n a l  repo r t s  which w i l l  be forwarded t o  the  FERC. 



J o i n t  Agencies 

The D i s t r i c t ' s  response t o  the  J o i n t  Agencies' 
grouped genera l l y  i n t o  s i x  ca tegor ies  as fo l lows:  

1) study object ive/purpose; 

2) e d i t o r i a l  rev i s ions ;  

3) t i m i n g  o f  f l u s h i n g  f lows; 

4 )  f requency and du ra t i on  o f  f l u s h i n g  flows; 

5) mon i to r ing ;  and 

6) m i t i g a t i o n .  
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comments can be 

Each category i s  discussed b r i e f l y  i n  t h i s  l e t t e r  by present ing  a  s u m r y  o f  
t h e  major p o i n t s .  Fu r the r  d iscussion and s p e c i f i c  i n fo rma t ion  o r  d e t a i l s  a re  
presented i n  t h e  response t o  comnents attached. 

1 Study Obiective/Purpose 

This category concerns t h e  adequacy o f  the  study r e s u l t s  i n  
s a t i s f a c t o r i l y  f u l f i l l i n g  t h e  fundamental object ive/purpose intended. 
Bas i ca l l y .  Wert 's s tud ies  and t h e  GeoEngineers study were t o  p rov ide  basel jne 
i n fo rma t ion  i n  o rde r  t o  evaluate t h e  subsequent cond i t i on  of r i v e r  gravel  i n  
l a t e r  years. The comnents received t o  date, w i t h  one except ion (WDF,.s), s t a t e  
t h a t  t h e  r e s u l t s  o f  a l l  t h r e e  s tud ies  do prov ide acceptable in fo rmat ion  and 
achieve t h e  in tended ob jec t ives .  

The WOF ra i ses  techn ica l  issues about the technique and t i m i n g  of 
f reeze core sampling and consequent i n t e r p r e t a t i o n  o f  the  r e s u l t s  regarding 
t e x t u r a l  composit ion. Also, t h e  v a l i d i t y  i s  questioned o f  t h e  r e s u l t s  i n  
terms o f  t h e o r e t i c a l  q u a l i f i c a t i o n s  and comparative i n t e r p r e t a t i o n  w i t h  o the r  
s i m i l a r ,  referenced studies.  

The D i s t r i c t ' s  response t o  the  WDF concern i s  presented i n  greater  
d e t a i l  i n  t h e  at tached response. The D i s t r i c t  conducted t h e  t e x t u r a l  
composit ion s tud ies  i n  accord w i t h  t h e  proposed study plan. Plan development 
was coordinated c l o s e l y  w i t h  t h e  J o i n t  Agencies. Also, as s ta ted  on page 8 o f  
Wert 's 1984 r e p o r t ,  aFo l lowing t h e  recomnendation o f  Adams and Beschta (1980) 
and because t h e  i n t e n t i o n  o f  t h e  grave l  t e x t u r e  analyses was t o  index Sultan 
R i v e r  q u a l i t y  as a  f i s h e r i e s  resources, t h e  stream bed was sampled dur ing t h e  
w i n t e r  when eggs o f  anadrornous f i s h  are i n  t h e  gravel . "  

2 )  E d i t o r i a l  Revisions 

This category deals w i t h  misstatements about minimum instream f lows 
and updat ing t h e  s ta tus  o f  f l o o d  c o n t r o l .  There i s  no disagreement w i t h  the  
J o i n t  Agencies' comnents and appropr ia te  rev i s ions  w i l l  be made i n  the  t e x t .  



Jolnt Agencies December 6, 1985 
PUD-16639 

3) Timinq of Flushinq Flows 

Several issues (biological, hydrological and operational) must be 
dealt with in determining when to release a special flow from Culmback Dam for 
transporting and cleaning gravel i n  the Sultan River (if needed). Based on 
biological considerations (the life cycle timing O F  salmonid eggs. embryos, 
alevins, fry, juveniles and critical level of fines in the gravel), the 
springtime (Hay and/or June) was mentioned in the GeoEngineers report (p. 47) 
as the most favorable period for a mitigative release to cleanse and transport 
gravel. Further details supporting this statement are presented in the 
attached response. 

From the' hydrological viewpoint, Hay/June makes sense because 
historically, river flows sufficient to transport and clean gravel, have 
occurred due to rainfall/snomelt events. Operationally, according to Exhibit 
H, Figure H-3, the project is in the upper portion of the proportional filling 

- - period for the reservoir. Therefore, sufficient volumes of water would 
normally be available and unintended spill could occur due to unanticipated 
flow increases. The likelihood is greatest in the spring of complete 
reservoir filling after a large release (controlled or uncontrolled) for 
gravel mitigation. A high flow release later into summer would constitute an 
'unnatural' event: the high flow and colder water temperatures would 'shock1 
the system, and the probability of refilling the reservoir would be 
substantially less. This is a brief explanation of the reasoning about flow 
release timing and does not mean that consideration of any other time is 
unacceptable to the District. We anticfpate substantial constructive 
discussion about this matter with the Joint Agencies to determine when a 
special mitigative flow release would be made, if ever needed. from Culmback 
Dam. 

4) Freuuencv and Duration of Flushins Flows 

Once criteria for mitigative action are mutually agreed upon, the 
basis for action will be through periodic monitoring, which is discussed in 
the attached responses to comnents. Monitoring frequency should be resolved, 
once diagnostic characteristics for gravel quality are identified with 
confidence. The District proposes a conservative monitoring schedule based 
upon the frequency of high flow events (defined later) and coordinated with 
the previously agreed to study years of 1987 and 1994. Essentially. gravel 
monitoring would occur two years after a high flow event, subject to revision 
based upon experience and accumulated information. In 1985, two high flow 
events occurred. Therefore, we would not expect any need for either 
monitoring or a flushing flow until 1987 at the earliest. At this time the 
frequency "miqht' be two years, subject to modification based on monitoring 
results. 

Determining the duration of a flushing flow release to produce 
intended results will be based on experience. Methods for determining the 
effectiveness and related duration are dlscussed further in the attached 
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responses. I n i t i a l l y ,  t h e  D i s t r i c t  proposes t h a t  t h e  peak o f  t h e  f l o w  be h e l d  
f o r  12 hours, sub jec t  t o  r e v i s i o n  a f t e r  ana lys i s  o f  t h e  i n i t i a l  release. 

A key element remains t o . b e  determined, however. What a re  t h e  
c r i t e r i a  (e.g. % o f  accumulated f i n e s ,  mean d e tc . )  aga ins t  which 9' 
moni to r ing  r e s u l t s  w i l l  be evaluated? We b e l l e v e  t h a t  the c r i t e r i a  1s a 
s c i e n t i f i c  o r  t e c h n i c a l  issue. I t s  determlnat ion,  however, may r e q u i r e  
p ro fess iona l  judgment. 

, . 

5) Mon i to r i nq  

Surve i l lance o f  g rave l  cond i t ions  w i l l  p rov ide  essent ia l  i n fo rma t ion  
needed t o  determine i f  m i t i g a t i v e  a c t i o n  i s  needed. The techniques and bas is  
f o r  t h e  proposed schedule have been discussed a l ready ,  and are  discussed 
f u r t h e r  I n  t h e  m i t i g a t i o n  p lan  and attached responses t o  J o i n t  Agencies' 
comnents. As noted above, due t o  t h e  h igh f lows a l ready t h i s  year, 1987 i s  
now proposed t o  be t h e  nex t  mon i to r i ng  year, sub jec t  t o  no h igh  f l o w  event 

- occu r r i ng  i n  1986. 

6) M i t i g a t i o n  

The D i s t r i c t  i s  as i n t e r e s t e d  as  t h e  J o i n t  Agencies a r e  i n  accura te ly  
and c o n f i d e n t l y  de termin ing  t h e  bas i s  f o r  and need o f  any m i t i g a t i v e  a c t i o n  
w i t h  g rave l  i n  t h e  Su l tan  R iver .  (Again, what i s  t h e  c r i t e r i a / v a l u e ? )  A t  
t h i s  t ime,  a spec ia l  f l o w  re lease a t  Culmback Dam v i a  the  valves a t  t h e  base 

9 o f  t h e  i s  envisaged as t h e  most l i k e l y  method. The amount o f  f l o w  needed 
( t h e o r e t i c a l l y )  i s  2,500 c f s  a t  t h e  d i v e r s i o n  dam and 4.500 c f s  a t  the  
powerhouse, sub jec t  t o  v e r i f i c a t i o n  f o r  e f fec t iveness .  This re lease would be 

!! ' - f o r  f l u s h i n g  accumulated f i n e  sediment. However, i t  would a l so  t r a n s p o r t  
,>,;.!I grave l  downstream. Since t h e  source area f o r  Su l tan  R iver  g rave l  recru i tment  

i s  below Culmback Dam. Apparent ly t he re  may be no need f o r  spec ia l  a c t i v i t y  
o r  m i t i g a t i o n  regard ing  grave l  q u a n t i t y  due t o  p r o j e c t  operat ion,  o the r  than 
ope ra t i ng  the  s l u i c e  ga te  a t  t h e  d i v e r s i o n  dam, which w i l l  be done. 

Gravel M i t i q a t i o n  Plan 

I n  sumnary, t h e  f o l l o w i n g  f o u r  items comprise the  proposed cont inu ing  
m i t i g a t i v e  p l a n  concerning Su l tan  R iver  g rave l  q u a n t i t y  and q u a l i t y .  

1. Continue f reeze core urave l  s a m ~ l i n q  - assuming t h a t  1985 i s  t h e  
most recent  h igh  f l o w  event year, i n  1987 sample a t  t h ree  s i t e s ;  
one upstream and two downstream from the  powerhouse. I f  no 
f l u s h i n g  f l o w  (2,500 c f s  o r  h ighe r  a t  the  d i v e r s i o n  dam) occurs 
I n  1987, sample again i n  1988. Continue t h e  sequence i n  o rder  
t o  o b t a i n  a two, three,  f o u r  and f i v e  year a f t e r  h igh  f l ow  event 
sample. That i s ,  i f  1985 i s  t h e  l a s t  h igh  f l o w  event year f o r  
several  years. then t h e  1987 sampling i s  t h e  two years a f t e r  
samp1e;the 1988 sample would be t h e  th ree  years a f t e r ;  the  1989 
would be t h e  f o u r  years a f t e r :  and 1990 would be t h e  f i v e  years 
a f t e r  sample. The purpose o f  t h i s  sampling scheme and schedule 
i s  t o  e s t a b l i s h  a t r e n d  base l ine  o f  f i n e  sediment accumulation 
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versus time. In 1994. regardless of the flow record and 
sampling schedule, a full scale sample (10 samples each at all 
five baseline sites) would be done. Thesampling schedule is 
triggered by the high flow event; two years after it, sampling 
would be initiated from 1987 until 1994. If, however, a high 
flow event occurs in 1986, then 1900 becomes the two years after 
sample year, 1989 three years after, etc. Sampling after 1994, 
if needed, will be determined by the results obtained to that 
time. The amount of sampling proposed assumes that it is 
needed. Results in two, three, or four years may/may not 
indicate that more (or less) frequent sampling and at dtfferent 
scheduling would be as or more effective. The sampling schedule 
is intended to illustrate the District's comitment to 
developing an effective monitoring effort, not to specific years. 

Install scour chains - this is another monitoring method. Three 
sites would be used (one upstream and two downstream from the 
powerhouse). Sites to be selected later in consultation with 
the Joint Agencies. The chains would be checked after 'high 
flushing" flows. 

Operate diversion dam sluice sate - when "high" flows occur, the 
gate will be raised to permit gravel movement downstream. 

Flow release - if results of monitoring/sampling show 
accumulation of fine sediment beyond acceptable maximum levels 
(to be mutually agreed upon), a controlled release will be made 
at Culmback Dam via the valves for a 12-hour period. The 
timing, duration and frequency are 'tentative' or 'conditional', 
meaning that they are subject to revision based on the results 
of the moni toring/sampl ing work. 

Final Steos - (Weetinq Notice) 
A final report is to be submitted to the Federal Energy Regulatory 

. Comnission in accord with the Settlement Agreement. Prior to completing the 
reports and determining appropriate remedial actions, we agree with your 
comnents about the need for further constructive discussion with the District 
and I t s  study consultants. Therefore, for that purpose. we have scheduled a 
meeting for 1:30 p.m. on December 17th in the conference room, NMFS, offices 
at Sand Point (Seattle). The consultants (Wert, Hiller and Dr. Dunne) will be 
in attendance at this meeting along with appropriate District personnel. A 
proposed meeting agenda is attached. 
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In c los ing .  i t  i s  our  expectat ion t h a t  r e s u l t s  of t h e  December 17th 
meeting w i l l  provide t h e  b a s i s  f o r  concluding t h e  present  s t u d i e s ,  i d e n t i f y i n g  
a  mutually agreeable m i t i g a t i v e  plan,  and submit t ing a  f i n a l  r e p o r t  t o  t h e  
FERC. We a r e  mindful,  however, t h a t  w i t h  f lood con t ro l  opera t ion  unresolved 
and w i t h  a  p r o j e c t  ope ra t iona l  study pending, i t  may be sometime befpre  a l l  
mi t iga t ion  mat te rs  a r e  f i n a l l y  completed. Thank you f o r  your coopera t ive  
a s s i s t a n c e  t o  t h e  D i s t r i c t .  

Yours very t r u l y ,  

Original Signed By 
R K. SCHNElOER 
Robert K. Schneider  
Power Manager 

Attachments ( 2 )  
- - RGM:jk 

cc: H. Wert 
J .  n i l  l e r ,  GeoEngineers 

bcc: R. Hetzgar 
6. Hixdorf 
R. Schneider  
C. Grimes 
L. King. 
J .  D. Haner 



1. 4cners1, ~YES b.ll.vem that  the gmv.1 study pror1e.s w n o  .rcall.nt ' 
b.s.llna data :or dosun.n:lng >ot.nrlal chan9.s I n  r u l t m  Rlrar .panrlrq 
bab1t.t dll. t o  th. consrrucrlon and opera:lon of th. Jackson Hy&od.ctlls 
tmj.ct. u. app.ec1.r. rb. tls. and .ffoxt pu t  I m r t h  br both  snoha1.h PUO 
and the study connult.nt In order ra obtain t h l s  Infor-atlon. Ih. f o l l o w i c l  
s o h n c a  deal  r l th mas* sps i : l s  aspcrm o f  th. swdy. 

1. Camcnts noted. 

2. The O l s t r l c t  re re t s  the error l n  s t r t l n q  the mlnlnum lnstrram flows. 
Ipprspr la te  rav!slons v l l l  be u d e  I n  the f l n a l  report. 

1. Tha O l s t r i c t  1qre.s w l t h  the HHFS T O R O C ~ ~ S  about project  f lood control  
operrt lon. Revlslons w l l l  be u d e  t o  re f l ec t  the present s l tua t lon  
regardlnq f load control. 

4. The O l s t r l c t  aqrses wl th  WIIFS roments about the need fo r  fur ther 
dlsrusslon concwnlnq the srhedullnq of f lovr f o r  gravel r l t I g a H o n  
p~rposes. I f  I natural  hlgh f l o u  event has not occurred u l t h l n  a 
s p ~ c l f l e d  perlod of t h e  (yet t o  be datermlned). then a control led releas1 
o f  water w u l d  be md. a t  C~lmbacX DID t o  p r w l d s  I f low ef 2.100 c f s  rt 
the d l r e r r l o n  dam. Already I n  l a te  1985, tw uncontrolled s p l l l l  w l t h  
hlgh r l r e r  f l w  hare been recorded. On October 25, tC flow everaqmd 
5.214 C I S  and on UorrMer 2, the av.nqs f l w  was 1.345 CIS tor  21 hours. 
(Sa. O l s t r l r t  response no. 1 l o  W S  romnents of 917184.) Obrlourly. these 
f lous p r w l d r d  the necessary transport m d  clmnslnq of the r l r e r  
r a s .  Thlr t fore.  l m d l a t .  S r w l l n g  f o r  m n l t o r l n q  purposes. as wel l  
as a supplemental f lushlng flaw r r l r a ra .  I s  unn.cersary f o r  a t  h a l t  the 
1986 splunlng leason. A t  t h l s  tlmc. the D l s t r l r t  would n.lt conduct 
gravel sanpllnp I n  1981. The frequency of gravel mn l to r l nq  sanpllng and 
the tlmlng. frequency and dural lon of a f l u l h l np  f lew w l l l  be dlscus,qd 
b*lov. 0 

I j  
l h l s  ~r0p01.l ws based OD the status of chlnook and coho: g r w t h  such 
that they hare moved In to  deeper water m d  away from rhorelln. areas, thus 
less strandlnq p o t m t l a l .  Plnk and chum f r y  have departed. u ln te r  
stmclhead f r y  haven't emrqed yet; they are l n  the a ler ln  stage, SO 
stcelhetd f r y  wouldn't be r f f a r t r d  by i t r rnd inq.  5-r r tcr lhcad ,991 
are I n  the prarel. 1.1. s m ~ n l n q  w l n t t r  s t r r l h d  a m  s p e ~ l n o  u h l h  

perled would seem t o  be the m s t  reasonable; whlch I s  W l J u n * .  
f u r t h e m r e .  if .ar t l f l c l a l .  h lqh f lushlnq flows d g h t  be needed t o  
mltlqat. the e f fec ts  of the project. the -st l l k e l y  t h a  t o  do so ~ U l d  
be t e  repllcat. h lqh i p r l nq  runoff f lou.  The tlmlnq epproxlnrtrs 
' n a t u r ~ l ' c ~ d l l l o n s  and provldes greater prebab l l l t y  ef r l f l l l h g  the 
r e s w v o l r  w l th  sprlng s n a u l t  and rainfall. 

I. Concwn about the t lmlnq of f lushlnq flows was addr*ssed I n  I 4  above. As 
t o  the duration of th. f lushlnq flou. the a n o r  layer (top surlac.) o f  the 
r wr hrnnsl rav I hou d e bree h d  u t h  2 5 CIS f a t  he 
dlvers!on dam I n d  I.1h c i s  !n the \over l u l l a h  flwr ( k f m u m  \nstr*ar 
) I n ,  plus t r l b u t r r y  l n f l a r  and f u l l  p a n r .  1.300 r fs.  from the 
parerhouse). IheOretlCally. upon armor brearhlng q r a w l  mvlmnt should 

2b8U 



. ..- . Oaqe 40, n d . r  1. rqa ln ,  tho d ? r ~ u s r l o n  o f  f l u r h l n g  f lows duc lng  Hay 
and JVn. Iqnar.. p t e n t t . 1  Impacts on sta.lh.ad. I n  *ddlLlon. t h e  d u r n t l o n  d 
a =mc-.nd.d a p l l l  1, n o t  Ind1cat.d. 

I Q 

I I - m  F.. hop .cu l l y  b. pr.v.nr.d or minimI:.d. i l r o .  t ranspor t  ol b.dl0.d 
iut.rL.1 through th. dlv.rslon dam shou ld  b e  ~ n 1 r o r . d  t o  d.t.mln. I t  bedload 1 @j 
1. 1ndm.d moving th rough  a. ?r.dlst.d. 

6. Gravel  m n l t o r l n g  u l l l  r e l y  upon two senslng methods. 

F l r s t .  f r e e z l  core s m p l l n g  u l l l  be cendutted on t h ree  s l t r s  (on. uprtr.am 
and two doun%tr.&m f r o n  the poverhousr) estab1lrh.d by the barelln. 
s t u d l ~ s .  F l w  sampl.r would be r o l l r c t r d  I t  each 111.. I h r  need and 
frequency of  salnpllng w i l l  be based on the developing bas. of l n f o m t l o n  
and r e l r t l v e  t h e  elapsed s lnce the l a s t  V lu rh lng .  f low. For example. 
r lnc. r h lgh  l l o u  rons lde rab ly  i b a m  2.500 c f s  a t  the d l r e r s l o n  dam and 
over  4.500 t f s  b.10~ the powerh0~11 occurred I n  Wowember. 1985. the nex t  
sanpl lng would be I n  1981, provlded t h a t  r s l a l l a r  event d a r m ' t  occur I n  
1986. nu t  t f  I t  does, than the D f s t r l c t  w u l d  r.guest resrhcdul lng t h e  
1981 study f o r  1980 I n r t e r d .  

Arsvnln t h a t  1985 IS the uas t  recent  h lqh  l l w  event year and no f l u s h l n g  
occurs In e l l h e r  1986 er 1981. m w ~ e  a g a ~ n  In  1980. ton t lnue  tnr 
sequence i n  order 10 o b t a l n  r two. thre*, fou r  and f l u e  year a f t e r  h i g h  
f l o u  event sample. l h a t  1%. I f  1985 11 tha l a s t  h l g h  f l a r  .vent year f o r  
s w e r r l  years. then the 1981 Sanpllng I s  tho two years a f t e r  l a l p l e :  t h e  
1988 %ample ~ o u l d  bs t h e  three y e a r ~ a f t l r ;  the 1989 ~ u l d  be the fou r  * 
years a f te r ;  and 1990 uould be the f l v r  years a f t e r  sample. The purpor l?  
o f  t h l s  sanpl lng scheme and s lhcdule I s  t o  e s t a b l l r h  1 t rend b a l e l l n c  o f u  
f l n e  redlmcnt r i r u n u l a t l o n  vrr,ul t t n r .  and thm ne ld  and frequency of 
f l u r h l n p .  The sampling s r h d u l *  I s  t r l g q e r t d  by the h i g h  f l o u  event; two 
years a f t e r  I t .  IampI111g would be l n l t l r t r d  f r m  1981 u n t l l  1994. I f .  
however. a h l g h  f l w  event occurs I n  1986. then 1988 betamer the two years 
a f t e r  i anp le  ysar.  1989 three years a f t e r .  e t r .  Sarp l l ng  a f t e r  1994. I f  
needed, v l l l  b* determined by the r e s u l t s  obtalncd t o  t h a t  tlm. 

The O l s t r l < t  and J o l n t  Agenrles agreed t o  conduct r sanpl lng study I n  
1991. I r r e q a r d l e l l  o f  the f l aw  record and i m p l l n g  sequence t h a t  u y l n a y  
n o t  be I n  progress a t  the t lmc. f u l l  r c r l e  s m p l l n g  ( 1 0  samples each a t  
a l l  f l w  baselln. s tudy s l t r s )  would be done I n  1991. 

Second. scour chain I s  a l s o  proposed t o  be used as a n a n l t o r l n g  method. 
The c h r l n  anchor 41 bu r led  b r l o u  the .xp4ctd depth of  h igh  f l w  channel 
scourlna. Then I l e n m h  o f  <halo 1% bur led I n  the w a r e 1  v c r t l c a l l v  from 
t h e  enb;ddr~ anchor t i  th. surface. A f t e r  r h ~ q h  f i ~  r v m t .  the cha ln  i s  
c h m t c d  f o r  dlrplac.ment f r o n  v c r t l c a l  t o  horizontal. l n d l r r t l n g  the d v t h  
o f  scourlno. l h c r c  chalnr  would be checked a l t e r  h l o h  stream f lous l f l w s  
a p p r o a c h h i  andlor  e ~ c e r d l n g  the th.oretlcal bedload-movrunt  l lwr): 
Scour < h a l l s  would be s t l e d  on three monl tor lng i l l a s  such as i l m ' s  Oar 
r n d  o t h ~ r  heavy spavnlnp r l t c s  used I n  study wart.  One s l t e  upstream m d  
tw s l t e s  dovnstr*am would be cbosm I n  dlscusslons v l t h  the l o l n t  
A g m r l c r .  



l h s  U.S. Flsh an w l l d l l f e  Servlcs reronmmdad extending the s t u d l r s  f o r  15 
years t o  1999. (See FUS r m e n t s  o f  9/1/91 and response no. 1.) F l f teen  
y e r r r  may/may not be ncrdrd t o  establish re l lab l .  l n d l c a t o r s  of the 
r.latlonshlps among l n r t r e m  f low r e g h a  and bul ld-up o f  'fines' I n  the 
r l r e r  g r a w l .  The O I s t r l c t  be l l cvss  tha t  It I s  premature t o  mmlt t o  
long-term manltorlng u n t l l  the r e s u l t s  o f  proporad r o n l t a r l n g  and 
opera t tona l  erperlence rr* obtalnrd.  Rather the t e r m  and t s n d l t l o n r  of 
pertinent s r r t l o n s  o f  the S c t l l c m n t  Agreancnt and FLRC Llcense l r t l c l r s  
and Orders assure proper r t t e n t l o n  l o  the Issue u n t l l  roncludrd.  

1 .  Honl to r lng  of p o t r n t l a l  i t e e l h e r d  spavnlng and subsequent p a t c n t l a l  redd 
deuater lnp due t o  h lgh  f l v r h l n g  f l o u r  should be unnec.ssrry due t o  t h l  
l l m l t e d  duration of the event. I n l t l a l l y .  12 hours u l l l  be tested f o r  
e f f t e s s .  lnc ludlng the rrrnplng pcr lod  of r feu  r d d l t l a n a l  hours. 
the  h lgher l l o v  per lod should be concluded before r r d d  b u l l d l n g  could be 
c w l r t r d .  

8. The d l v r r s l o n  dam s l u l r e  gate u l l l  be operated t o  enhance g rave l  mvrment 
downstream. Oelcrmlnlng effective movement 0 r e l a t l ~ e l y  simple. Perran11 
of t e n g o r r r l l y  Inpounded gravel  I s  pronatrd by the deslgn of  the  s lu lce  
gat*. Openlng the gate l n l t l a t e s  water currents uh lch  scour the  r l v e r  
channel upstream from the dam. Pre-s lu lc lng  and p o s t - l l u l c l n g  
o b s e r v ~ t l m s  readily p m r l d e  an c f f e r t l v c  assessent  o f  the  resu l ts .  
S l u l c l n g  o p w a t l o n  does no t  r e g u l r r  the 'hlgh' f l o w  of 2.100 c f s  a t  the 
d l v e r s l o n  dam recornended f o r  bedload t ransport .  Rowever. uhcn such a 
re lease I s  .ads. s l u l c o  gat. o p w a t l o n  v l l l  be scheduled a l s o  t o  colnclde 
u l t h  t h a t  release. 

. Mot*. uhcn the Impoundment area bth lnd  the d luers lon  dam I s  f l l l c d  u l t h  
gr1v.l. subsequent n a t e r l a l  m r l n g  dovnstrean i s  c a r r l e d  over the dam. 
l h *  Inpoundmen1 hrc thus becons f l l l e d  r l r e r  channel. 

9. Coment noted. The O l r t r l c t  plans t o  rontlnu. d lscusslons w l t h  the J o l n t  
Agencies. Lany of the conslderat lons and l s s u l s  are presented I n  the 
O l s t r k t ' s  response l o  o ther  c0ments. 
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pa c 40 I tem 2. It nay be appropr lata to  d l s t l n g u l s h  between the Ia les t .  
3 h F c m S - c  orps o f  f n g l n ~ a r l  p o s l t l o n  on f lood  c o n t r o l  and t h e l r  
conr lderab ly  d l f f e r a n t  e a r l l c r  plans. 

Page 48. Itm 3. Hcrc and on vase 41, d l m c t  d l rchargcs from Culmback O m  
a 2503 c i s  or mare are  ruggcstcd to  d t l g a t s  any d e t e r l a r a t l o n  o f  spnmlnq 
g rave l  texture. 1.a.. b u i l d - u p  of f l ncs .  The selected t h o  f r r a c  o f  
I b y  o r  June. unfor tunate ly.  may not  mlnlmlzs negative lnpacts t o  lncubat lng 
eggs o r  a lev lns  as lntrndad. Thls t l r l n g  could. I n  fact, m a r l d i e  dmdsc 
t o  steelhead r lnce  t h l r  would ba :he pcr lod  o f  g rea tes t  I n t e r g r a v e l  egg 
and a l e v l n  d e n r l t y  and tho tlme $1 hlgheat vulncrabll l :y to  scour damage. 
We w e  very  l n t e r s s t c d  I n  e r p l o r l n g  posr lb le  a l t e r n a t l v r s  er  n o d l f l c a t l o n s  
t o  t h l s  proposal. Aad l t lona l l y .  the mans  by r h l c h  the o f f e c t l r e n c s l  of 
t h l s  f l u s h l n g  rcheaa w l l l  be detcra lncd aro n o t  i p c c l f l c d  nor a r e  tha 
I r c q u e n c l c s ~ o r  dura t lon  o f  necessary s p l l l c .  I f  ~ p r l n g  s p l l l s  are r rqu l rsd .  
e v r l u a t l o n r  of lmpacta to  stealhead Ip run lng  m d  lncubat lon success u l l l  be 
necessary. 

PI e  4 1  l t e n r  I and 4. Ilc concur t h a t  futura n o n l t l r l n g  e l f o r t s  are 
p r h n t ' m d  d a s i r r b r c  l lc arc uncertain. houcvcr. hou w e l l  < u r r F n t l y  
schadulcd e f f o r t s  m a r  f u l l l l l  t h l s  nerd. Ye understand t h a t  Phases 2 and 

e w a l u u t l o n  u l i l  a l s o  be conducted I n  1981. It I s  unclear  hw t h l s  schedule 
would a l l w  t h e l y  f d c n t l f l r a t l o n  and m t t l g a t l o n  o f  prablemr r s  they ercrge 
r a t h e r  than a f t e r  they have ?oss lb ly  reached rujw pra;ortlon. 

C o m e n t w y  on p a p  41 I n d l c a t e r  I h a t  spamlng surveys u l l l  bo needed along 
r l t h  planned gravel  f l u l d  sampllng t o  a l low r e f l n e m m t r  o f  spamlng  h a b l t r t  
analyses. Hw "Ill data f o r  steelhead rpamer use be :? l lec ted l  Ocparment 
o f  Grne. a t  l e a s t  a t  prosent. has no plans lor funds1 fir u n l l a t c r a l  
c o n t l n u a t l o n  o f  r p a r n r r  Snr:.cys I n  S u l t m  Rlver. 

Numbers r e f l e c t e d  I n  Table 1-4  are f o r  steelhead rcddr. 
the I r D s l l n g  and t l t l s  Indlr.10. Iluzbers o f  a d u l t s  r a u l d  

- -. . J. 0. ICrnok 
. A p r l l  2 .  1985 
' P.9. 1 

Once agaln. r e  apprerfata the e f f o r t  this r e p o r t  reprerents and the new 
undlratandlng o f  gravel morcmcnt I n  Sultan R l r e r  t h a t  I t  pravldcs. Using 
t h l r  r e p o r t  as r basis. we l o o t  forward t o  cons t ruc t l va  d lacusl lonr  u l  t h  
the WO and study c e n r u l o n t s  I r rP lng  t o  t lme ly  m d  r a a l l s t l c  monl tor lnp 
and mI t l g a t l o n  o f  any future lnpacts. 

I Very t r u l y  yours. 

I EC: VDF - Brvya 
IlMFS - Llnvog 
USFHS - Glng 
T u l a l l p  Tr ibes - SaPcrs 
O l r l s l o n  - fenton 
Rtgl'on - I l u l l c r .  P h l l l l p s .  Kraemr 

6) . . 





SULTAN RlVEU FLOODS AT DIVLIS lOI l  DAM 

(1919  - 1968)  

I . 
b 

I0 
I 

I 
L 
I 

I 

1 
I 
I 

1 
I . 
L 

1 . 
J 

6 
9 
I 
I 
I 
t 
I 

I 
I 

Lob 4.r. 
I. I.... ... .I I . )  
I.... 

111 



Mr. Gary Engman 

2320 Calilofnia SI., Everett. Washington 9820 1 258-82 1 I 

Mailing Address: P. 0. Box 1107, Evefelt, Washington 98206 

J u l y  6 ,  1988 
PUD-17893 

Mr. Jon Linvog 
washington S t a t e  Department o f  W i l d l i f e  Na t iona l  ~ a r i i e  F i s h e r i e s  S e r v i c e  
16018 Mill  Creek Blvd. 7600 Sand P o i n t  Nay N . E .  
Mill  Creek. W.4 98012 8 i  n  C 15700 

S e a t t l e .  WA 98115 

Mr.  avid Somers 
T u l a l i p  T r i b e s ,  Inc. 

- 6700 Totem Beach Road 
Marysvi 11 e ,  WA 98270 

Mr. Gwill  Ging 
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, i.IA 98502 

Mr. Robert  Gerke 
Washington Department o f  Fi s h e t i e s  
3939 Cleveland Ave. 
Turnwater, HA 98504 

Gent1 emen: 

Jackson P r o j e c t  - FERC #2157 
Sediment Ana lys i s  and River  Gravel  Q u a n t i t y  S t u d i e s  

S u l t a n  River - Lands l ide  R e ~ o r t  

This i s  t o  a d v i s e  you o f  a n a t u r a l  e v e n t  which took p l a c e  e a r l i e r  
t h i s  y e a r .  A l a r g e  l a n d s l i d e  occur red  i n  t h e  S u l t a n  R i v e r  canyon about  one 
mile  downstream from t h e  C i t y ' s  Divers ion  Dam. Discovery  was made by a 
p r i v a t e  landowner,  Mr. Mooney, who owns p r o p e r t y  a l o n g  t h e  Divers ion  Darn 
road.  He r e p o r t e d  i t  t o  one o f  o u r  power p l a n t  o p e r a t o r s  a f t e r  no t ing  ponding 
o f  t h e  r i v e r  i n  a normal ly  f lowing s e c t i o n  and s u r m i s i n g  t h a t  a  s l i d e  had 
o c c u r r e d ,  which was subsequen t ly  conf i rmed.  The d a t e  o f  o c c u r r e n c e  i s  
unknown, i n c l u d i n g  t h e  d a t e  o f  d i s c o v e r y  a n d l o r  t h e  d a t e  we were advised about  
i t .  G e n e r a l l y ,  o u r  r e c o l l e c t i o n  i s  FebruarylMarch f o r  o c c u r r e n c e  and 
d i s c o v e r y .  

Subsequen t ly .  dur ing  t h e  c o u r s e  o f  o t h e r  work. we were a b l e  t o  o b t a i n  
a e r i a l  photos  o f  t h e  l a n d s l i d e .  A s e t  o f  t h o s e  pho tos  i s  e n c l o s e d .  A f i e l d  
t r i p  has been made by D i s t r i c t  P r o j e c t  personnel  t o  t h e  s i t e  on t h e  r i v e r  
o p p o s i t e  t h e  l a n d s l i d e .  The s i t e  was a l s o  viewed d u r i n g  t h e  annual FERC 
o p e r a t i n g  i n s p e c t i o n  on May 19.  1988. Messrs.  Engman and Linvog were i n  t h e  
i n s p e c t i n g  p a r t y .  



Joint Agencies -2- 

The Sultan River has re-established a channel on the left side of the 
slide (looking downstream). This channel is passable for migratory fish. 
Adult winter-run stcelhead trout were observed in spawning activity at 
traditional spawning areas immediately downstream of the Diversion Dam after 
the slide's occurrence was known. However, we do not know if those adult fish 
were upstream before the slide took place. 

Please call Roy Metzgar at 347-4319 if you have any questions. 

Very truly yours, 

YO. Maner 
Director. Engineering and 

Power Supply 

-Enclosure 
RGM:jk 
cc: Q. Edson, FERC 
bcc: C. Olivers. City of Everett 

0. HaleIG. Mixdorf 
R. Metzgar 
N. Johnson (wlo enclosure) 



Mr. Gary En- 
Washington Dept. of Wildlife 
Region 4 
16018 Mill Creek Boulevard 
Mill Creek WA 98012 

Mr. cwiU Giig 
U.S. Fish &Wildlife Senice 
3704 Griffen Lane SE, Suite 102 
Olympia, WA 98501 

1802 - 75th Suecr S.W. Everctr, WA * 98204 (206) 347-4300 
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August 15, 1995 
PUD 20246 

Mr. David Somers 
Tulalip Tribes, Inc. 
6700 Totem Beach Road 
Marysville, WA 98270 

Mr. Jon L ivog  
National Marine Fisheries Service 
7600 Sand Point Way N.E. 

- Bin C 15700 
Seattle, WA 98 115 

Dear Gentlemen: 

RE. Jackson Hydroelectric Project - FERC No. 2157 
License Article 55 - Final Report on Aquatic Resources Studies 

Final Report on Sultan River Gravel Quality and Quantity Studies 

This letter requests your review of the final report on Sultan River Gravel Quality and 
Quantity Study for inclusion in the final Article 55 report on aquatic resources. Article 55 in the 
Order Amending License and Providing for Hearing (1 7 FERC 6 1,056) in conjunction with Articles 
54 and 56 and the Settlement Apreement (22 FERC 61,140) require the Licensees (Snohomish 
County Public Utility District and the City of Everett) to consult and cooperate with the Joint 
Agencies (Washington Department of Fish and Wildlife, U.S. Fish and Wildlife Service, National 
Marine Fisheries Service and Tulalip Tribes), in conducting a series of mitigation studies for the 
aquatic resources of the Sultan River. In accord with Article 55, the Snohomish County Public Utility 
District (District) has been conducting the required studies on behalf of the Licensees. .4&ual reports 
on the status of the studies have been filed with the FERC beginning on June 1, 1987. At the request 
of the District, the FERC issued a December 6, 1990 order granting a time extension to June 30, 1994 
for submittal of the final report on the studies. However, due to present circumstances, the Licensees 
have conducted further study (concurred with by the Joint Agencies) and requested extension of time 
for the final Article 55 report on aquatic resources to September 30, 1995. 

The Joint Agencies have always had an interest in the long term impacts of project operation 
on the Sultan River's spawning gravels below the project's diversion dam. With the raising of 
Culmback Dam the concern was sediment traosport competency and that peaking flows to break up 
armoring would be altered to the detriment of spawning habitat maintenance. Specifically, if spill 
6om Culmback Dam was not of a magnitude and frequency to maintain gravel conditions, the 
Licensees would need to mitigate. Therefore, to address this concern, the Licensees agreed in the 
Settlement Agreement with the Joint Agencies to conduct several multi-year studies of the Sultan 
River to determine the project operational impacts on the quality and quantity of spawning gravels 
from the diversion dam to the mouth of the Sultan R i ~ f j r ~ ~ O v e r  the last twelve years the District has 

A providk ofquality water, power and service at a comvetitive  rice that customers value 
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completed the required studies according to the agreement schedule. Gravel quantity studies (supply) 
were conducted in 1984 following construction. Gravel quality studies were conducted pre-project 
construction (1982), immediately following construction (1984), and three y w s  post project 
construction (1987). These studies addressed Sultan River conditions for project operations under 
operating rule curves established when the project was first allowed to generate power commercially 
in 1984. 

Under license Article 57, a second interim operating plan (58 FERC 62,224) was approved by 
the FERC in 1992. The operating plan was submined by the District as the culmination of a long 
process of consultations with the Joint Agencies and Corps of Engineers. During the consultation 
process the Licensees offered a set of modified rule curves as being mutually advantageous to the 
interests of all parties. The District has been operating under the revised rule curves with the consent 
and knowledge of all parties since November 1, 1989. However, one result of operating under the 
revised rule curves has been a decrease in the magnitude and frequency of spill 5ows at Culmback 
Dam, as project hydrologic modeling forecast during the development of the operating plan. 
Furthermore, the Pac5c Northwest has been experiencing an extended period of dry hydrologic 
conditions which have resulted in no spill flows at Culmback Dam for the past four years (since 
December, 1990). 

- 

As previously scheduled, the final report on aquatic resources under License Article 55 was to 
be submitted on June 30, 1994. Given the change in operating rule curves following the last gravel 
quality study conducted in 1987 and the current condition of four years of no spill flows on the Sultan 
River, the District initiated with Joint Agency concurrence an additional textural analysis of the 
gravels. The effort was within the intent of the license and Settlement Agreement to determine the 
long term effects of project operations on the quality of spawning habitat. Under the conditions of the 
second interim operating plan, the District conducted (with Joint Agencies concurrence) this sampling 
in early September 1994. 

To include the h a 1  report encompassing all the Sultan River gravel studies over the past 
hvdve years to the £id aquatic resources mitigation report, the Licensees request your review of the 
final report on Sultan River gravel quality and quantity studies. Please provide your comments to the 
District on or before September 15, 1995. 

If you have any questions, please contact the Jackson Project fish biologist, Murray Schuh, at 
(206) 347-4369. - 

Sincerely, 

Bruce F. Meaker 
Jackson Project Manager 

cc: Bell & Ingram (w/enclosure) 
A. Martin - FERC, Portl'and (wlenclosure) 
C. Olivers - City of Everett (w/enclosure) 

bcc: B. Meaker - 0 1 (wlo enclosure) 
M. Schuh - 0 1  (wlo enclosure) 
R. Metzgar - City of Everen (wlo enclosure) 
C. Thompson - E l  (w/o enclosure) G-43 




