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Scale: 2 inches equal 1 mile.

Map should show the location of the point of diversion and the place of use of the water by 40-acre subdivisions,

section, township and range of the public land survey system.
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to a water right, together with all attached information, and that the matters and facts therein are true to the best of the
affiant’s knowledge.

;jﬁZé%ﬁ%ﬁ@é{_
/7 ~ /7 (Claimant)
e f - )
Sworn to before me this " </ day of _ _72/:%{_;;_,77 /9]
_jlr.za,r.:zl.‘—} ,,/\_’:; =i :i/ < ;L-’ﬁ_/—-"é;.h;;_;l
Notdry Publie™ L
Residingat AJ)o=x
‘/ 7 BN = i r
MV CommiSSion Expires P S JI/_,/,'?J’Z;:/_.‘__ L oo e E:?.:‘:Lﬁi:t’is:.'i.. i%zﬂ
1 a9 14
FOR DEPARTMENT USE ONLY MAR (3 1988
Receivedby _ o~  Date Z~=29 ¥/  Exception filed by: Fowarded to Date
Prelim. check by ] ﬁi  Date i'.ﬁj/;ff isimepds .
$30.00 fee received by ¥ —~—~  Date 7 Do-5i H32¢ Y
: = ] . )
Published in _ Dkabhg Co Fmao Prans \-Mﬁ _ &! Z_‘f/ ) §
il | T




Agency Comments = Federal State, and local agencies that
teceive this notlice through direct mailing from the Com-
mission are requested to provide comments pursuant to the
Federal Power Act, the Fish and Wildlife Coordination Ace,
the Endangered Species Act, the National Historic Preser-
vation Act, the Historical and Archeological Preservation
Act, the National Environmental Policy Act, Pub. L No. 88-2
and other applicable statutes. No other formal requests fo
comments will be made.

Comments should be confined to substantive Lssues relevant
to the issuance of a license. A copy of the application
may be obtained directly from the Applicant. If an agency
does not file comments with the Commission within the time
set for filing comments, it will be presumed to have no
comments. One copy of an agency's comments must also be
set to the Applicants representatives. '

Kenneth F. Plumb
Secretary
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’ . Claim No. _ 77-4072

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

Form No. 243
/78

CLAIM TO A WATER RIGHT

Under the provisions of Section 42-243, ldaho Code, any person using or claiming rights to the public waters of ldaho
established by diversion and application to a beneficial use must file a claim with the Departient of Water Hesourcefon or
before June 30, 1983. Exempted from this filing are single family domestic uses as defined in Section 42-230(d), Idaho Code.
Also exempted are rights represented by a permit, license, decree, adjudicated right, or a previously filed claim.

v\"\;l:ip.é'fiﬁ‘né-d‘f‘t'h'_ié:élgim does not confirm the water right claimed but failure to file may result in forfeiturs of a water right
G.“)‘:"J . ’ - ’}’_ .'
§ Noticp-is-hér&llay giver?’:that GUS CARLSON :
-;- - " (Name of Claimant} o
- P n BOX 70,..!31991"5, ID 83549 Telephone No_ 628-3381
’/ T~ {Maiting Address) {Zip Code) 't,
cialmsua right to the nwersmn and beneficial use of the surface or ground water. The extent and nature df said claim is as
follows:! :‘: o
1956 :

(1) Date of prlomy (When was the water first applied to a beneficial use}
A claim is not acceptable on a ground water source with a priority later than March 25, 1963 or orl a surface water
source with a priority later than May 20, 197 1. An exception is that a claim may be filed on single family domestic use from

a ground water source.
(2)  Describe_the source of water: (Name of stream, lake, spring, etc., or ground water) .
Allison Creek tributary to Salmon River

Describe the purpose for ‘which the water has been used and the time during the year when you have used the right

{3)
claimed:
(Both dates inclusive)
-{cfs, gpd, AFA) {Domestic, Irrigation, Stock, Ete.)’ {Mo., Day} {Mo,, Day}
Quantity _ 2-0cfs Use cower Period of Use From 1/1 To 12/31
Quantity Use Period of Use From To
Cuantity Use Period of Use From To
Quantity Use Period of Use From; To
Quantity ) Use "Period of Use From To
(4) 5.0 cfs TOTAL QUANTITY USED.
{cfs, gpd, AFA)
{5) A} Point of diversion: {Location of point where water is diverted from its source)
SW u SE %, Sec. 11 Twp. 24N Rge. Z2E B.M., County of Idaho
Additional poirits of diversion:
B} Describe means of diversion of water: (Pump and pipeline, well, diversion dam, reservoir, length of ditch and field,
etc.). Give sizes and capacities: be as specific as possible. Describe any changes in the system and give the date of the
change. Diversion dam with 14" penstock to 6" nozzel and 4' pelton wheel
(6) AT Déscribie.location 0f use by listing number of-irrigated acres within each 40-acre tract in appropriate box. If use is
"““not for irrigation, place-an *'X'" in appropriate box to show location.
NEY NW% SW¥% SE%
T rR | sec. TOTAL
NEY [NWY% | SWi | SE% [NEY |[NWY | SWY| SEX |NEW[NWY]swY | SEY | NEY NW) SWi | SE%
24N | 2E 114 X

No. of acres

B) If water is used for other than irrigation, fully describe that use, being as specific as possible:
Power Generation '
T -5 -;u..",. - :mﬁ-Lu
MAR (31488

NOTE: Include here the type and number of stock watered:
{7} H you are claiming water as a member of an organization, list name of organization:

3
M-.—-.-—.*H**“ B ’
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Scale: 2 inches aqual 1 mile.

Map should show the location of the point of diversion and the place of use of the water by 40-acre subdivisions,
section, township and range of the public land survey system.

State of ldaho )
) ss.
County of 1/4 0&, )

Be it known that the undersigned, being duly sworn, deposes and says that he, she, they subscribed the foregoing claim
to a water.Tight, together with all attached information, and that the matters and facts therein are true to the best of the

afflant § knowledge, "'4’ E

\;

SNY

\‘-5

L O S
- -G . {Claimant)
e S\Blormto befpr e this 28  day of #pﬁ/‘-«j 198/ .

MY

w
2,

i -m@-*‘ g LRSI ca WW

o, Notary Publi
Residing at ﬁ M

My commission expires /é\ /n/ &%F i §: WE

..........

FOR DEPARTMENT USE ONLY MAR 03 ]988
Received by P ot Date & ~20-¥/ Exception filed by: Fowarded to Date
;rselim. check by ‘f\% Date - £/ ) claimant by: . !
0.00 fee received by N om—r te 7 o-Ff H32¢f ' } U
‘ = . s
Published in J}dra.&ﬂ o _vnoo trans v f\g-a R ! 2945

Dates sz ‘-\\IQ)\

» K




NOTICE OF CLAIMS
TO WATER RIGHTS
Notice is hereby given

* that the following claims(s).

to water right(s) have been

- - established by diversion and
. apphcatmn to beneficial use:.

714071

- CARLSON,GUS -
* P.0. BOX 76, RIGGINS, 0]

83549

Source: ALLISON CREEK '
tributary to SALMON‘
"RIVER

. Priority Date: 01/01/1880

Amount: 1.30CFS
Diversion Point; NENE Sec

" 11T 24N R 02E, IDAHO Co.

Use: IRRIGATION (1.30
CFS) from 03/151010/3L
Place of Use: NENE SENE

 NESE SESE Sec 1} TN R

02E NWNE NESW NWSE
Sac 14 T 24N R 02E FOR 65
ACRES )

Diversion Means DAM TO
GRAVITY & SPRINKLER

. 77-4072
CARLSON,GUS
P.O. BOX 75 RIGGINS, ID

549
Source: ALLISON CREEK
tributary to SALMON
RIVER
Priority Date: 01/01/1956
Amount: 5.00 CFS
Diversion Point: SWSE Sec

" 11T 24N R02E, IDAHO Co.
Use: POWER (5.00 CFS8)

from 01701 to 12/31 /
Place of Use: NWNE Sec 14

T24N RO2E
Diversion Means: DAM,

PELTON WHEEL.

PENSTOCK, NOZZEL &

~.

AFFIDAVIT OF PUBLICATION

_Nona boenaldson

sworn, says he is the ...
of the IDAHO COUNTY FREE PRESS, 8 weekly newspaper which
is published and issued weekiy at Grangeville, |daho County,
State of Idaho, and which is of general circulation in said county
and state; that the said notice, of which the one hereto attached
is a true copy, was published in said paper for 2 weeks,
being published ......... 2 ... .. times, the first publication being
on the . . Oth .. day of ... May ... L1981

and the ifast publication on the ..............13th.... day of

WDMay o, 1981. and that the said notice
was published in the newspaper proper and not a supplement;
that satd newspaper has been continuously and uninterruptedly
published in said county during a period of more than seventy-
eight consecutive weeks prior to the first publication of said

notice or advertisement..

Subscribed and sworn to before me this ... 13th..... day
OF oo BT 19 8L

J R - . - ;
ST RSN . AR S

' ' , Notary Public
for State of Idaho, residing at Grangeviile, idaho.

Any exception to any
claim of water right may be
iled with the Director of the

ise, Idaho 837
A, KENNE’I‘H DUNN :
Director, /

Ml

boe o i iWED

MAR 03 1988
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: _ 772do72
DEC- 31 1985 . ' '

UNITED STATES OF AMERICA g9 FERC 62,372
FEDERAL ENERGY REGULATORY COMMISSION

Separtment of Water Resources

Allison Creek Associates . ) Project No. 9568%000"J¢AN#M¢
Renewable Resources Development K
and Carlson Hydreocelectric ‘Corporation- ) Project No. 7383-006 ~0

i

»

-

ORDER DISMISSING PRELIMINARY PERMIT APPLICATION
{ Issued December 16, 1985 )
. On November 1, 1985, Allison Creek Associates (Applicant)
filed a hydropower preliminary permit application to study the
feasibility of developing Project No. 9568, A competing development
application, Project No. 7383, was subsequently accepted.

The Commission's policy is to dismiss without prejudice permit
applications that compete with development proposals (applications
for license or exemption) when they fail to substantiate the technical,
environmental, and economic. aspects of the proposed project. See
Dennis V. McGrew, 32 FERC §61,229 {Aug. 15, 1985).. This policy is
based on the premise that substantiation of the permit proposal is

a necessary prerequisite to a comparative analy51s of competing
'appl1cat10ns. 1/

Here, the preliminary permit applicant has failed to substantiate
its proposal. Accordingly, the application for proposed Ptoject
No. 9568 will be dismissed. 1If the competing development application
is subsequently dismissed or denied, the permit application will
" be reinstated automatically, with its original filing date intact,
and the permit applicant wlll be notified.

If a development applicat}on is granted, the preliminary permit
applicant will be served a copy of the granting order. The dismissal
of the permit application will be with prejudice from the date of that
order, and any appeal of the permit dismissal under Rule 1902 must
be filed within 30 days from the date of that order.

. The Director of the Office of Hydropower Licensing or the Director's
- : designee, under 18 C.F.R. §375.314, orders:

The permit application submitted November 1, 1985, by Allison
Creek Associates for proposed Proiject No. 9568 is dismissed

= ¢

ﬁf’

without prejudice. ’
Do Cudoo, MAR 0 rggal

4ﬁ'Kenneth M. Pusateri
Acting Director, QOffice of
Hydropower Licensing

'-'d -~ -‘.

bébw“‘d'-n aw

--‘--“-“"—““"*‘_l

1/ Dismissal of a permit application without p“ejudlce in these
circumstances is within the Commission's administrative powers.
See 16 U.5.C. §825h., The Director, Office of Hydropower Licensing,
has delegated authority to dismiss permit applications if the
applications otherwise gualify for delegated action. See 18

DC-A-10
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: Coel S . : p-7383-006 0 18
S o . ; . a. Type of Appllcation: License . omﬁmlam:w of Water Rese
“ : b. Project No.: P-7383-006
. UNITED STATES OF AMERICA ’ ¢. Date Filed: april m.,nmww
. PEDERAL ENERGY REGULATORY COMMISSION ’ d. Applicant: Renewable Resources bevelopment
) - : . - . . @. Name of Project: Allison Creek
) . R . ) .
! . ‘ £. tLocation: In Nezperce National Porest on Allison Creek in
[ ST : Idaho County, ldaho
” : g. Filed Pursuant to: Federal Power Act, 16 U.5.C. §§ 791(a) - 825(r)
Notlce of Application Filed with the Commlssion . . - ’
(December 11, 1985) o “h. Contact Person: Carl Myers
- : / . Myers Engineering Company
. 150 Warm Springs Avenue .
. ! poise, 1D B837}2 _
Take notice that the followlng hydroelactric application i, Comment Date: FEB 7 1988
has been filed with the Federal Energy Regulatory Commission . : . S .
and is available for public inspection: Lo §. Description of Project: The proposed project would.consist of:
{1) a 3-foot-high concrete check structure on the West Fork of

.n . Allison Creek at elevation 2B90 feet; {2} 3,380-feet of 16é-inch-
: ’ ) ) diameter penstock from this diversion to the hifucation; (3} a 3-
foot-high concrete c¢heck structure on Allison Creek at elevation
2860 feet; (4) 4,320 feet of lB-inch-diameter penstock from
. , thls diversion to the bifucation: (5) 13,200 feet of 24-inch-
diameter penstock Erom the bifucation to the powerhouse; (6} a
' powerhouse contaiming one gencrating unit with a capacity of
. 2,033 kW and an average annual generation of 6,535,600 kWh; and
(7) BOO feet of 34.5-kV buried transmissfoa line interconnecting
with & new 34.5-%V that will go to a substation in Riggins.
Estimated cost of the project would be $ 2,343,000.

k. Purpose of Project: Project power would be sold.

k ’ ’ .1. This notice also consists of the fg ing standard parpgraphs:
g

o .
. ' A3, A9, B, C, DI . .

’ r ’ H*l‘h

e

MAR 04 1588
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bPevelopment Application -- Any qualified development
applicant desiring to file a competing application must
submit to the Commission, on or before the specified comment
date for the particular application, a competing develapment
application, or a notice of intent to file such an applica~-
tion. Submission of a timely notice of intent allows an
Interested pecson to file the competing development appli-
cation no later than 120 days after the specified comment
date for the particular application., Applications for pre-
liminary permit will not be accepted in response to this
notice. PO . .

A%,

Motice of intent =- A notice of intent must specify the
exact name, business address, and telephone number of the
prospective applicant, include an unequivocal statement of
intent to submit, Lf such an application may be filed,
either (1} a preliminary permit application or (2) a
developmant application (speclfy which type of applicatioal,
and be served on the applicant{s) named in this public
notice. - : .

MAR 03 1488
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) y ’ ' c. riling and Service of Responsive Documents = Any filings
mmmmmsna. Protests, or Motions to Intervens - Anyone may Sust bear In all capital letters the title "COMMENTS®,
submit comments, & protest, or a motion to intervene in “NOTICE OF INTENT TO FILE COMPETING APPLICATION®, *COMPETING
accordance with the requirements of the Rules of Practice APPLICATION®, *PROTEST" or "MOTION TO INTERVENE", as apoli-
and Procedure, 18 C.F.R. §§385.210, .211, .214. 1In deter- . cable, and the Project Number of the oarticular application
mining the appropriate action to take, the Commission will to which the filing Is in response. Any of the above named
consider all protests or other comments filed, but only documents must be filed by providing the original and the

number of copies required by the Commission’s regulations

‘those t:m Eile a motion to intervene in accordance with

the Commission's Rules may become a party to the proceeding. ' to: Kenneth F, Plumb, Secretary, Federal Energy Requlatory

Any comments, protests, or motions to intervene muat be Commission, B25 North Capitol Street, N.E., Washington, D.C.

received on or before the specified comment date for the ’ 20426. An additional copy must be sent to: Mr. Fred E.
Springer, Director, Division of Project Management, Federal

Energy Regulatory Commission, Room 201-RB, at the above
address. A copy of any notlce of intent, competing

spplication or motion to intervene must also be served
upon each representative of the Applicant specified in the

particular application. o

. \_.‘ . .A_ . |  :.:§@

particular application.

'
i
N
)
k]
H
1
3
N
H
b

MAR 03 1968




.>nmrn< Comments - Federal State, and local agencies that
“teceive this notice through direct mailing from the Com-

comments will be made,

. . set for f£iling comments, it will be presumed to have no

i ———

set to the Applicants representatives,

X Kenneth F. Plumb
Secretary .

mission are requested to provide comments pursuant to the
federal Power Act, the Fish and Wildlife Coordination Ace,
the Endangered Species Act, the National Historic Preser-
"vation Act, the Historical and Archeological Preservation
Act, the Natlional Eavironmental Policy Act, Pub. L No. 88-2
and other appllcable statytes. No other formal requests fo

Comments should be confined to substaantive lssues relevant
to the issuance of a license. A copy of the application

may be obtained directly from the Applicant. If an agency
does not file comments with the Commission within the time

comments. One copy of an agency's comments must also be
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& %
MYERS ENGINEERING CMPANY, P.A ®

Consulting Engineers M A/

750 Warm Springs Avenue
Boise, [daho 83712
Telephone: (208} 336-1425

November 22, 1985

Kenmneth Dunn

Idaho Department of Water Resocurces
430 West State Street

Boise, ID 83702

DEC i 1985

Pepartment of Water Resources

Re: FERC Project No, 7383 - Allison Creek

Dear Mr. Dunn:

Enclosed is Deficiencies and Additional Information for the
Allison Creek hydropower project.

Sincerely,

Enclosure

e
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BEFORE THE

FEDERAL ENERGY REGULATORY COMMISSION

Deficiencies & Additional Information

For The

ALLISON CREEK HYDROPOWER PROJECT

PROJECT NO. 7383-000

RIGGINS
IDAHO
PREPARED BY:
MYERS ENGINEERING COMPANY, P.A. mg&f WEB
Consulting Engineers
TE ONE:
750WARBP3ISS?::2§:)V§:;.:§ LEPHONE: (208) 336-1425 MAR 03 ]388
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MYERS ENGINEERING @ MPANY P A. ®

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208) 336-1425

September 23, 1985

Mr. Kenneth Plumb, Secretary
Federal Energy Requlatory Cammission
825 North Capitol Street NE
Washington, DC 20426

Re: Project No. 7383 - Idaho; Allison Creek
FERC letter dated July 1, 1985

Dear Mr. Plumb:

‘This is the response to the above referenced letter regarding Project
No. 7383 license application deficiencies.

The additional information requested in your letter will be supplied
to you and concerned agencies within 60 days fram the date of this
letter.

Sincerely,

- -~

STt

Carl L. Myers;. P.E.

Enclosure

s PO
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ALL I1SGM CREEK HYDROFPOWER FROJECT
DEFICIENLCIES
Report on Fish, Wildlife and Botanical Hesources
{18 CFR, Sec. 4.41 (£){3})
ITEM 1
Frovide the letter of comments of the U.S. Fish and Wildlife

Service (USFWS) . as referenced in the section of the
application entitled "fARgency Comments and Applicant

Response. “

RESFONSE TO ITEM 1

Nowhere in the cection af the ﬁlliEDA Creek license
application entitlea "Agency Comments and Applicant Response" 1S
there cpecific mention of a letter from the U.S5. Fiegh and
Wiidlife Service‘(FNS). A listing D% the letter correspondance
with the FWS on the proposed project is shown in Table 1.

It is expected, however, that the letter the FERC =staff is
referring to is the FWS comments eon the draft Exhibit E. These
comments were not provided in a timely matter. The FWS recieved
the dratit Exhibit E on December 26, 1984 (see Encleosure 1) and
did nag reply wntil the letter dated March 1Z5, 1983 (see
Enctosure 2). This 1is a full 25 davs over the &0 davy comment
period. Ne gocd cause has been shown by FWS why the comments
should be considered.

lhe FERC, however, appears to applv a gifferent set of rules
on timeliness of actions by agencies than by applicantcs. There
are many examples of FERC's liberal policy regarding agency
action -and enforcing strict time limitations on applicants. The
FWS should be held to the same policv'éé applicants and the late
comments from FWS‘DD the pruposed Allison Cree) project should be

discounted.

[

MAR 03 tyud



Table 1
ALL L S0ON CREEY,
FISH % WILDLIFE SERVICE
AGENCY CUNSULTATION

COMMENTS

Z26—-Feb-82 Myers Engineering Fish & Wildli+te Request for Comments
22-Mar-82 Myers Engineering Fizh % Wildlife Additional Info.
19-apr-B82 Fish & Wildlife Myers Engineering Comments to 2-24-82
Q3-Jun—-B2 Ficsh & Wildiife Myers Engineering Endangered Specices
E3-5ep~82 CH2M Hill Fish & Wildlife Info. for Meeting
07-0ct—-82 CH2M Hill Fish % Wildlife Specialist Meeting
Z0-0ct—82 EH2ZM Hill Fish & Wildlife Meeting Summary

18=-Nov—-82 CH2M Hill Fish & Wildlife Meeting Summaries
30-Mov-82 Ficsh & uwildlife CHZM Hill Study Plan Comments
11-Jan—-83 CH2M Hill Fish & Wildlife SRHCo Study Agreement
23-Feb-84 Fish % Wildlife Myers Engineering Cumulative Impact
27-Feb-84 Myers Engineering cc Fish & MWildlife Study Plan Meeting
15-Mar—-84 Myere Engineering Fish & Wildlife Request for Comments
07-May-84 Myers Engineering Fish & Wildlife Liaison Agent
25-May—84 HMyers Engineering Fish & Wildlife Cum. Impact Data
C7-dun—-84 CHZ2M Hill Fish & Wildlife Endangered Species
27-Jun—84 Fish % Wildlife CH2M Hill Endangered Species
02-Jul -84 Myers Engineering cc Fish & Wildlife Rebutal to NMFS
20-Dec—-B4 Myers Engineering Fish & Wildlife Draft Exhibit E
17-Jan—-85 Myers Engineering Fish & Wildlife TPH~-Sediment
15-Mar-85 Fash & Wildlife Myers Engineering Draft £ Comments
04-Apr—85 Myers Enagineering Fish & Wildlife License Application
17-Sep-85 Fich & Wildlife Myers Engineering Design Drawings

Report on Historic and Archaeologcical Rescurces
{18 CFK, Sec. 4.4% (£){(4))

ITEM 1

Frovide evidence, in the form of a letter to the National
Fark Service (NP5}, that the NFS has been afforded the
opportunity to review and comment on a description of the
proposed project together with copies of the Applicant®s
cul tural resouwrces reports contained in  Appendix I and
Appendi:x 11 of the sthibit & Report on Historic and
Archaeoclogical Resouwrces {(Archaeological Report). Frovide
any written comments from the NF5 on this material.

RESFONSE 10O ITEM 1
A cnp?ﬁ of the license application for the Allison Creek
hvdropower project was sent to the National Park Service (NPS) bv
letter dated Mavy 228, 1985 (Enclosure 3). The San Francisco NFS
ottice commented on the application in a letter dated September
letters have been

i
AIBIED

MAR 03 1988
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Report on Recreational Resources
{18 CFR, Sec. 4.41 (£)(7})

ITEM 1
Frovide evidence that the Report on Recreational Resources

was prepared in consultation with the NFS, Western Regional
iHfice.

RESFONSE TO ITEM 1
A copy of the license application for the Allison Creek
hydropower project was sent to the National Fark Service (NFS5) bv
letter dated May 28, 1985 {Enclosure 3). The Seattle NFS office
commented on the application in a letter dated July 15, 1785

tEnclosure S5). Copies of these letters are attached.

- 2

Describe any measures I;EM ;acilities recommened by the

agencies and explain why the Applicant rejected any measures

or +acilities recommended by the agencies.
RESFUNMSE 10O 1TEM 2

The NPS, in their letter dated July 153, 1985, indicated that
project the size of Allison Creek are not normally expected to
include any wmajor expenditure for recreation facility development
unless an wunusual opportunity or need is shown to exist.
Furthermore, the NFS5 believes that no such opportunity or need
exists. The Applicant concurs.

e Idaho Department of Parks and _Recreation (IDFR)
responded to a reguest for comments on the dgéft Exhibit E en
December 27. 1984. This letter stated that they had no comments
on the project (Enclosure &6). In telephéne conversations with
Mr. fodd Grastf of the IDPR, he has indicated that the department
does=s hot rE;ommend any measures or facilitie o the

size of the Allison Creek project. The Applic

L]
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. . Inclosure 1

MYERS ENGINEERING COMPANY, P.A.

Consulting Engineers

750 Warm Springs Avenuc
Boise, Idaho 83712
Telephone: (208] 336-1425

Decembér 20, 1984

Mr. John P. Wolflin
Fish & Wildlife Service
Bcological Services
4620 Overland Road
Boise, ID 83705

Re: Exhibit E Draft ~ ALLISON CREEK - Project No. 7383

Dear Sir:

Enclosed is a draft copy of the Exhibit E porticn of an application to
FERC for a Minor License on Allison Creek, Project No. 7383.

Also enclosed are maps and drawings that will appear in Exhibits P and
G, but which are necessary for understanding some portions of Exhibit E.
\ .

Regulations allow 60 days for agency revzew.. We would apprec;ate your

questions and comments as they develop, so that they can be resolved
during the review period.

Slncerely, ,
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o o 0::; ﬁmm N
4] - o o 3o
g - = e O3 D
Carl L. Myers P.E. o & Bz
e - g fom .
& - R oo
3‘ : a -0
v 5 eg8ut |2 ;
Enclosures < , %
m gOIc-"D‘Q o) % a
\ \'2 ~ owu @m0 ] H.
- . a - T <] o~
N SQSE:’ o [+&]
LN el ol Q4
\ [ Q_.-‘ Fh
q o] & % e = o
- o
. qaﬁ\""?'q \o w Hg‘ai g”
;‘ n-\‘ ggﬁ. Hy fu
»{;Elnﬁmkai \Q\ G a0 e
M ap o e d
LG = ""m
. < Pl
ARQqHUﬂ P i =
M - o r-a-"'
2 E
rd m"
. t
_k o
P [a]




L4

)

. - . Enclosure 2

United States Department of the Interior

FISH AND WILDLIFE SERVICE
BOISE FIELD OFFICE

4620 Overland Road, Room 209
Boise, Idaho 83705

March 15, 1985

Mr. Carl L. Myers, P.E.
Myers Engineering Company

_ 750 Warm Springs Avenue

Boise, Idaho 83712

Re: FERC 7383, Allison Creek Hydro
Review of Draft Exhibit E

Dear Mr. Myers:

This responds to your request of December 20, 1984 for Fish and Wildlife com-
ments on the referenced document. These comments should be used to revise the
draft prior to forwarding the application for license to the Federal Energy
Regulatory Commission (FERC). See our previous correspondence for the Lake Creek
Project (FERC 7382) dated Movember 23, 1984 (attached). These detailed comments
apply to the Exhibit E for Allison Creek.

Sediment Yield

You have estimated a sediment yield of 22.6 percent over current yield (122.6
percent of current yield). An important deficiency is indicated if the esti-
mate is not related to the percentage over natural sediment yield. Also, these
estimates should ibe related to fish habitat, especially in relation to salmon

and steelhead spawning, incubation and rearing habitat. Using the Service Miti-
gation Policy (FR 46(15):7644-7663) we have determined that habitat of anadro-
mous fish is-Resource Category I. The mitigation goal for this category of
habitat is no loss of existing habitat value. MWe recommend that all losses of
existing habitat lbe prevented. Reference page 7657 of the Policy. Sedimentation
Timits the production capability of spawning, incubation and rearing habitat.
Therefore, sedimentation rates should be mitigated to reflect this recommendation.

The Nezperce National Forest should comment on the adequacy of application of
the sediment model to the Allison Creek drainage. We question the absolute pre-
dictions in Appendix II. To our knowledge, the model used uses output for rela-
tive comparison only.

Water Temperature

Water temperature can limit use by anadromous and resident fishes. The use of
temperature information from John Day Creek (Figurgggéﬁgld,qu|ng;ﬁbe applicable
to Allison Creek. Allison Creek flows from northﬁgghgpﬁgﬁiéw ereas! John Day
Creek flows from east to west. Drainage sizes and surface® dnd¥grcund water
hydrology may differ substantially. L
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Fishery Resources

One pair of chinook salmon do not require 16 square yards of streambed to
successfully spawn. Sixteen square yards is optimal space for redd construc-
tion. In streams with limited spawning gravels/cobbles, pocket waters become
very important for continued production. Any change in stream hydrology that
would further limit this habitat is inconsistent with the Service Mitigation
Policy.

Usually rearing habitat is more 1limiting than spawning habitat. Any change in
stream hydrology which further reduces rearing potential is inconsistent with
the Service Mitigation Policy. This would include production of autochthanous
food sources (benthic production) and capture of allochthanous food sources
{terrestrial insects).

The Exhibit adequately addresses factors which tend to limit fish production.
In our view, the proposed project would further 1imit fish production incon-
sistent with the restoration efforts under the Columbia River Basin Fish and
Wildlife Program implemented pursuant to the Pacific Northwest Power Planning
and Conservation Act.

Figure 1 does not adequately or accurately reflect 1ife stage timing of salmo-
nids in the project area. See our previous correspondence for the Lake Creek
project (FERC 7382) for a detailed recommendation concerning this figure,

-Instream Flow

The Service has not been provided with a tabular output from the instream flow
jncremental method. It is the obligation of the applicant to provide all nec-
essary information to the Service for our evaluation. The habitat/discharge
curves, a rather preliminary step in relating flows to habitat, indicate inflec-
tions at 7-12 c¢fs for the three evaluation species. Proposed bypass flows

would severely limit existing habitat inconsistent with the Service Mitigation
Policy. They are not based on the IFIM results in our view.

Botanical Resources

The Exhibit E is not clear as to the origin of the determination that no candi-
date plant species occur in the Allison Creek drainage. If not already done,
we recommend that project affected areas be surveyed for the candidate plant
species Halimolobos perplexa v. perplexa. Please contact Robert Parenti (334-
1806) to discuss any questions you may have concerning this candidate species.

. Endangered Species

We have, to the best of our present knowledge, determined that no federally
listed species present in the area would require Section 7 formal consultation

under the Endangered Species Act. EE I~
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Mitigation

Construction would have to be timed to miss spawning and incubation periods
based on our letter of November 23, 1984 for the Lake Creek Project, not on
your Figure 1. INew instream construct1on construction at stream crossings,
and construction adjacent to the stream w111 add to the suspended and bed
loads of Allison Creek. This would have adverse effects on the fishery and
other aquatic resources and on habitat of Allison Creek.

Fish Passage

The Service must be consulted concerning fish passage pursuant to the Fish
and Wildlife Coordination Act and the Federal Power Act. According to our
engineers, your idescribed plans appear conceptually acceptable. Design plans
specific to the site must be rev1ewed and comments provided after receipt by
the Service.

Benthic Production

We are not in agreement with your evaluation of possible effects to production
of benthic invertebrates. We suspect that a significant reduction in benthic
production would occur with the proposed reduced stream flows and subsequent
reduced wetted useable area. See our Lake Creek correspondence.

Wetlands

Riparian habitats (including forested, scrub-shrub and emergent wetlands) are
important in providing cover shading, stream bank stability, terrestrial food
sources, and natural high discharge flood controls. Impacts to these wetlands
may be inconsistent with Executive Order 11990 - Protection of Wetlands. These
wetlands have been identified as Resource Categories T and II under the Service
Mitigation Policy. Where anadromous fish are an evaluation species, these impor-
tant habitats are Resource Category I. Al1 losses should be prevented. Long
term Tosses of these wetlands projected in the exhibit are inconsistent with the
Service Mitigation Policy.

Cumulative Impacts

Your exhibit does not address the very real possibility .of cumulative impacts
from muitiple hydro development in the Salmon River Basin. It similarly does
not address the measures of consistency at Section 1200 of the Columbia River
Basin Fish and Wildlife Program and Appendix E of the Regional Power Plan. We
will advise FERC that this application is deficient unless our comments are
adequately addressed in your license application.

Sincerely yours,

John P. Wo
Field Supe

Attachment

cc: next page; _3,,?7§2 _
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cc:

IDFG, McCall (Anderson)

IDFG, Hdqtrs., Boise (Richards)
NMFS, Portland (Bennett)

BLM, Boise (Minckler)

BLM, Cottonwood (Johnson)

BIA, Portland (Burnham)

Nez Perce Tribe, Lapwai (Fuller)
IWF/NWF, Portland (Thatcher)
USDI, Reg. 'Sol. Off., Portland (Lawton)
FWS, RO, AHR, Portland (Sundeen)
FWS, SE, Boise {1-4-84-SP-24)
FERC, Washington, D.C.

Nezperce N.F., Grangeville
Coeur d'Alene Tribe, P1ummer
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. . Enclosure 3

MYERS ENGINEERING COMPANY, P.A.

Consulting Engineers

750 Warm Springs Avenue
Boise. ldaho 83712
Telephone: (2081 336-1425

May 28, 1985

National Park Service
1920 Westin Building
2001 Sixth Avenue
Seattle, WA 98121

RE: FERC Project No. 7383 - Alliscn Creek
Gentlemen:
Enclosed is a copy of the application for licemse on the above project,

which we apparently failed to send you at the time of issuance. Would
you please examine the sections on recreation and archaeology, and give

us your comments.

Slncerely,

i 1

Carl L. Myerp,

Enclosure
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. . Enclosure 4

United States Department of the Interior

NATIONAL PARK SERVICE

WESTERN REGION
: 450 GOLDEN GATE AVENUE, BOX 36063
It REPLY REFER TO: SAN FRANCISCO. CALIFORNIA 94102

H24 (WR-RRA)

September 12, 1985

Carl L. Myers, Project Engineer
Myers Engineering Company, P.A.
750 Warm Springs Avenue

Boise, ID 83712 -

Dear Mr. Myers:

We have reviewed the Historic and Archaeoclogical Resources Report
and License BApplication for the Allison Creek, ID hydro project
(FERC 7383). Our comments should be considered early consulta-
tion as prescribed by FERC and not Interior's position on the
project environmental document.

We are satisfied with the adequacy of the applicant's cultural
resource survey. We note, however, that the Historic and
Archaeological Resocources report recommends the testing of the
three sites at the mouth of Allison Creek. One of the three,
relocated from a previous survey, is archeological site 10-IH-39,
which contains a possible housepit depression. Two others, 366
and 370, were not relccated but are are said to overlap 39.
Their identity is not discussed. Spinden (1908) is also said to
have reported an ethnographic village in this location.

It appears when the testing was recommended, the area of project
impact was not clear. However, the report and the March 13, 1985
letter from the SHPO have stated that the project will not
disturb these sites and that testing is unnecessary. We concur.

We would like to take this opportunity to state for the record
that the proposed transmission line for this project probably
will require cultural resource survey as will the lines for the
Lake, Partridge, Elkhorn, and French Creek projects. We under-
stand, however, that FERC advised you of this need early on.

If we can be of further assistance, please telephone Ron Corbyn
or me at A.C. 415, 556- 51930.

Sincerely, ¥ f; .

| J / 5y .
////H/J'fﬁ { . 2PV LTI
Garland J. rdon MAR 03 lye8 -

Chief, Interagency Archeological Services

cc: State Archaeclogist-Green
FERC-Slatter i
Nezperce NF archeologist-McKie

PNRO-Hyra
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. ' . Enclosure 5

United States Department of the Interior

NATIONAL PARK SERVICE

Pacific Northwest Region
Westin Building, Room 1920
IN REPLY REFER TO! 2001 Sixth Avenue

L7619(PNR _R‘E) Seattle, Washington 98121
FERC No. 7383

July 15, 1985

Mr. Carl L. Myers
750 Warm Springs .Avenue
Boise, Idaho 83712

Dear Mr. Myers:

Thank you for the opportunity to review the application for license
for Allison Creek Hydropower Project FERC No. 7383.

A project of this size (2.0 MW} is not normally expected to include
any major -expenditure for recreation facility development unless an
unusual opportunity or need is shown to exist. Given the information
supplied by the applicant no such opportunity or need appears to exist.

ddd it

Richard L. Winters

‘&i
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Enclosure 6

[DAHO DEPARTMENT of PARK®& RECREATION

2177 Warm Springs Ave., Statehouse Mail, Boise, ldaho 83720 (208) 334-2154

\
Robert L. Meinen, Director

John V. Evans, Governor

December 27, 1984

Mr. Carl L. Myers
Myers Engineering Co.
750 Warm Springs Ave.
Boise, ID 83712

Dear Mr. Myers:

Thank you for consulting us in regard to the proposed Allison
Creek Hydro Project (FERC 7383). We have no comments.

\.
Sincerely,
Todd Graeff
State Trails Coordinator
TG/dc
KTk
ﬁﬁé@ﬁ@'i}g
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Additional Information
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MYERS ENGINEERING dMPANY, P.A. o

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208} 336-1425

November 21, 1985

Mr. Kenneth Plumb, Secretary

Federal Energy Regulatory Commission
825 North Capitol Street NE
Washington, DC 20426

Re: Project No. 7383 - Allison Creek: FERC letter dated
July 1, 1985

Dear Mr. Plumb:

This is in response to the above-referenced letter regarding
the additiconal information.

Sincer ;y,

o (el

h¢Carl L. Myers, P.E.
Lot

Enclosure

WiCREFILBAED
MAR 03 1988 -
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ALLISON CREEK HYDROPOWER FPROJECT
ADDITIONAL INFORMATION

INTRODUCTION

the following information is provided pursuant to Section
4.31(f) of FERC reqgulations. This information supplements
previous submittals on water guality and guantity, +ish
resources, general drawings, and power transmission information.

WATER QUALITY AND RQUANTITY

{1) Frovide an assessment of the effects of the loss of up to SO
percent of the riparian vegetation on stream water
temperatures.

RESFONSE TO ITEM 1
The Section 3 of the license application indicated that the
riparian community along Allison Creek would be reduced by

perhaps S0 percent as a result of water withdrawal {page 33).

Thiz statement was based on assumptions retlecting the minimum

bypass +flows that were proposed in the license application.

Froposed minimum stream flows have been revised since ‘the

application was submitted and the increase will reduce any

anticipated impact on the riparian community of Allison Creek.

Furthermore, a 50 percent loss of riparian habitat would be a

worst case situation and it is anticipated that the actual impact

will bhe much less severe.

Reduced flows in Allison Creek will likely impact the

riparian vegetation along the stream. The impacts would reflect
the drier growing condition through changes in SpEC1esS
composition, less vigorous growth, and grea

s SPacing between
§ ,‘f:;_JE; Pagl A S o -

NSRRI R g Sy
plants. “The upper portion of Allison Creek is ‘?imaéj&&wh‘




by coniter trees. The lower portion is shaded v coettonwood,
white alder and a varity of tree species. Feduced flows will not
impact these trees by any measureable degree. Riparian
vegetation that will be impacted will be in the form of greater
plant spacing of grasses and similar small plants that do not
provide the major portion of the stream shading. There is no
evidence that suggests that the RAllison Creek proiect will
significantly elevate stream tempertures from vegetation loss
caused by the reduced flows.

Metheds to guantify impacts to riparian communities caused
by reduced +lows on small high gradient stream=s are simply not
available. In the UOctober 1985 Salmon River basin CIQP-meeting,
Mr. BGary Witmer of Argonne National Laboratmry (AML), discussed
this dilema with concerned agencies and developers, In addition,
Richard Ol=sen, CIl1AF Program Manager from the ANL, indicated that
he would be surprised if anvone attending that megting believed
that. the proposed projects would zignificantly change stream
water temperatures. Mr. Dlsen then went on to ask the attendees
if anvone did believe stream temperatures would change &

significant amount. None ot the attendees indicated thev did.

(2 Frovide the date of reguest for the 401 Water Guality
Cartificate.

RESFOMSE 70 ITEM 2
Frhe 401 Water Duality Certification +or the Allison Creek
project was ariginally reguested on November 29, 1782. However,

the "offical" date of request was on September ﬁgﬁﬂ

TP
of this correspondance are included in Appendix %E&'
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{(3) Provide an estimate of accretion flows along the reach of

creek affected by diversion of flows for power generation.

RESFPONSE TO ITEM 3

Based on the hydrologic analysis of C.A. Thomas (see
Appendix 1. Section 2 of the Application for license). the
accretion fiows along the reach of creek affected by diversion of
tlows are estimated to be 1.9 cfs. this number corresponds to
the average discharqge of 11.9 cfs above the West Fork and the

average discharqe of 8.1 cfs at the West Fork.

(4) Frovide a quantification of the amount and duration of the
propased flushing flows for the bypassed reach, along with
agency comments on the adequacy of the flows.

RESFONSE TO ITEM &

The Applicant has proposed to quarantee a bvypass flow for an
amount that would equal or exceed 40 cfz over a continuous 7 davy
period o assure maintenance of the channel . This proposed
flushing flow will be provided at the contluence of the We=st and
Main Fork during the spring freshet every ;;;:ﬁthe project is 1in
operation. An assessment of the flows needed to maintain channel
stabiliity, minimize riparian encroachment, tlush sediment, and

permit gravel recruitment, along with the agencies response  to

the assessment and flow recommendation is included in Appendix 1.

i
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FI15H RESOURCES

{1} Frovide the data requested by the Mational Marine Fisheries
Service (MMFS) in a letter dated February 14, 1985,
concerning the instream flow study. At the same time,
provide MMFS5 comments on the analvysis.

RESFONSE TO ITEM 1
The above mentioned information was supplied ta NMFS by
letter dated August 20, 1985. NMFS provided comments on  the
project, but not on the analysis. Furthermore, the NMFS comments
contained numerous incorrect and oversimplified statements. For
instanc2 their letter stated that the study site is not within

the bvpass reach. Clearly it is. Copies of this correspondance

are provide in Appendi: 1.

(2) Provide an explanation of how recommended minimum flowse for
Allison Creek upstream from the West Fork and the West Forlk
were derived.

' RESPONSE TO ITEM 2
The recmmﬁéﬁéed minimum flows for Allison Creel upstream
from . the West Fork and the West Fork were bhased on the total
recommended bypass flows below the West Fork and determined by
the percentage ufﬂﬂflnw each stem supplies at the conflusnce.
this Dercentégeﬁh;; derived from C.A. Thomas’s median hvdrographs
dated Novem;er 3, 1983 for thé West Fork and above the West Forlk.

Table 1 shows the median flows from each stem on a weekly basis.

fhe percentages used to determine the separate bvpaés flows were

40 percent on the West Fork and 60 percent abmﬁg : Fork.
o N ¥

e



)

. TABLE 1 .

Based on C.A. Thomas's median hydrographs dated
November 3, 1983 for the West Fork and above the
West Fork of Allison Creek.

ALLISON CREEK FLOWS

.~ FLOW % TOTAL FLOW % TOTAL  TOTAL
PERIOD M. F. FLOW W. F. FLOW FLOW
“JAN 5.60  61.54% 3.50  38.46%  9.10
JAN S.60  61.54%Z  3.50  38.46%  9.10
JaN 5.80 62.37%  3.50  37.63%  9.30
JAN 6.00  &3.16%  3.50  36.84%  9.50
FEB 6£.00  63.16% 3.50 36.84%  9.50
FEB &6.00  &3.16%  3.50  36.84%  9.50
FEB 6.00.  &3.16%  3.50  36.84% 9.50
FEB 6.00  62.50%  3.60  37.50%4  9.40
MAR 6.00  61.22% 3.80  38.78% 9.80
MAR 6.40  61.54%Z 4,00  38.46%  10.40
MAR 6.80  S59.13%Z  4.70  40.87% 11.50
MAR 7.00  S8.33%  S5.00  41.67% 12.00
APR 8.00  57.97%  5.80 42.03%Z 13.80
APR 11.00  57.89Z  8.00  42.11%  19.00
APR 14.00  58.33%  10.00 41.67%  24.00
APR 18.00  60.00% 12.00  40.00%  30.00
MAY 21.00  SB8.33%Z  15.00 41.67%  36.00
MAY 26.00  S6.527  20.00 43.48%  46.00
MAY 27.00  S5.10% 22.00  44.90%  49.00
MAY 27.00  S0.94% 26.00  49.06% 53.00

~ JUNE 34.00  S55.74%  27.00 44.26%  6£1.00
JUNE 40.00  S7.14% 30.00  42.B&%  70.00
JUNE 43.00  S8.11% 31.00  41.89%Z 74.00
JUNE  37.00  S7.81%Z  27.00 42.19%  54.00
JuL 28.00  58.337—-20.00  41.67% 48.Q0
JuL 18.40  58.60% 13.00-.__41.40% 31.40
JUL 14.00  58.33% 10.00  AT767%  24.00
JuL 12.00  S7.469%  8.80 42.31%  20.80
ALIG 10.00  5B.14%  7.20  41.B&%  17.20
AUG - 8.80  S58.67%  6.20  41.33%Z  15.00
AUG 7.40  SB8.73%Z  5.20 41.27%  12.60
AUG 6.50  SB.S6Z  4.50  41.44%  11.10
SEP 5.90  59.40%  4.00 30.40%  9.90
SEP 5. 00 S8.14%7  3.60° ~41.86%  B.&0
SEP 5.20 S57.78%  3.80 425227 9.00
SEP S.40  SB.70%  3.80 81.30%., 9-20
ocT S5.00  59.52%Z  3.40 40.487  8.40
ocy 4,60  S5&.79Z  3.50 43.21%  8.10
ocr S.40  &61.36%  3.40  3I8.64%  8.80
oCT 5.40  &1.36%  3.40 38.64%  8.80
NOV S5.60  62.22%  3.40 37.78%  9.00
NOV S.60  62.22%  X.40  37.78%  9.00
NOV  5.60 60.87%  3.60 39.13%2 9,20
NGV L 5.20 S7.78% 3.80 42.22% LGOI 21718 b e
pEC” .+ S5.00 S6.82%z  3.80  4s.18%  MBldodyii i
DEC 5.40 60.67% 3.50 39.33% 8.90 sl

;. DEC- ., S5.60  61.54% 3.50 38.46% 9ﬂﬂ§?0"1
DEC 5. 60 &0.87% 3.60 39. 13% g.20" Ud 1J50
AVERAGE %

OF TOTAL: S59.33% 40.487%L
JORESS -“'""?‘9‘-1‘ L. -—



{(3) Provide the binlogical rationale for the recommended
instream flow regime to be provided in the bypassed reach of
Allison Creek, to include an ascsessment of the anticipated
impacts on size, distribution, passage, and reproduction of
fish poepulations resulting from reduced flows during project
operation.

RESPONSE TO ITEM 3

A detailed instream flow analysis was performed to quantify
the gain and loss of habitat for each salmonid species and their
litestages +tor each month in the flow bypass reach of Allison
Creek. This analysis is pravidedrig-éppendix II of this document.
Loss of spawning, incubation, and rearing habitat will result in
lowered recruittment and reproduction as @ell as alterations in
distributior and abundance. Instream flows (or bypass flows)
recommended for the project are different from those presented in

the license application. Results of this analvsis shaow that the

new flow recommendations result in no loss of salmonid habitat.

{4) Provide Ffunctional design drawings of proposed fish passage
and protection facilities at the diversion structures, to
inciude comments on the drawings from the NMFS, USFWS, and
the Iidaho Department of Fish & Game (IDFG). I+ agency
recormendations are not included in the design of these
facilities, applicant must explain why they were not
cansidered. -

-.“REéPUNSE TO ITEM 4

Functional! design drawings of proposed fish passage and
protection facilities at the diversion structures were provided
in the Application for License, Exhibit F-2 aﬁd F-3 drawings.
BQ?ﬁ“ drawihgs have been revised to include the vertical control
*aﬁgdé;éﬁéiére included in Appendix III of this dqcum_'tm

Siiis %L-HE
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By letter dated September 17, 19835, MMFS, FWS5, and IDFG were
asked specifically to provide suggestions or comments on the ficsh
tacilities at the diversion structures. Copies of this
correspondance is included in Appendix Il and all commenté that
have been received are being considered.

The MNMFS fesponded with cursory comments that are too obtuse
- and oversimplified to be cf much value. While the IDFG did not

respond to the letter.- we are in rcontact with M. Grarnt

Christensan, IDFG _enaineer. on a relatively regqular bas:s and he

will be continually cnnsul&éd as the projiect i=s dev=loped. In an
etfort to develop facilities that are functioral and
environmentally acceptable, the FWSE has suggested that we arrange
a meeting with enginssrs from the three resource agencies tor the
purpose of engilnreering review, We are currently preparing to
arranga such a meeting tentatively scheduled in the middie of
December. Frior to such a meeting, Mr. Jack Duckworth, from the

FERC engirneering sta+f, will be notitied.

(%) Frovide functional design drawings of the diagonal qguide
rack *To be placed in the tailrace outlet, along with
comments on the drawings from the NMFS, IDFE, and USFWS.

e
. - RESFONSE TO-.1TEM S
— )
A functional design drawing of the diagonal guide rack to be
placed in 'the tailrace outlet was provided to hNMFS. 1DFG, and

LISFWS, by letter dated September 17, 1985. Copies of the

correspondance, in this Eegard, have been included in Appendix
E%ﬁ#?’ SRR
Fi i baudi i
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{4} Frovide a description of construction technigues that would
be used should penstocks be buried at stream crossings.

RESPONSE TO ITEM &

fhe proposed project., as shawn in Exhibits -2 through G-
4. wil]l have three stream crossings. Twe of these will cross the
Main Fork and be above—-stream crossings adjiacent to existing
bridges. 'he other will crose the West Fork at an opld ford
(vehicle stream crossing) below the streambed.

Standard construction techniques will be used tc bury the
penstock under the streambed. Excavation, for -this portion of
the pipeline instailation, will occur during a low streamflow
perilod as will the intake and tailrace structures. 8 coftferdam
will be placed across the stream ta divert the fiow into a pipe.
Streaﬁ bottom substrate will be étnckpiled. The line will be
trenched to a depth which allows the top ot pipe 2 feet of cover
under the =2xisting bed. The pipe will be laid in the trench,
then backfilled with the final laver being the original stream
'substrate that was previously stockpiled. The cofferdam will
then be removed and the disturbed section of stream returned to
tts existing condition. It is expected that the.tntal length of

stream that will be dicsturbed is about 12 feet.

Jages
b




GENERAL DRAWINGS

(1} Rewvise the Exhibit F-2, F-3, and F-5 drawings by showing the
vertical control datum +for the given elevations of the
diversion and powerhouse structures.

RESFONMSE TO ITEM 1
Reviged Exhibit F-2, F-3, and F-3 drawings, showing ths
vertical control datum for the slevations of the diversion and
powerhouse structures, has been included as Appendix [1. Flease
note that drawing -5 did show an elevation of 1905.& in  the

license application.

FOWER TRANSMISSION INFORMATION

(1) Frovide transfermer data (high and low side voltages and
capacity}.

{Z2) Frovide the nam=2 and/or circuit number of Idako Fower
Company®s (IPC) line to which the project will interconnect.
Include the name of the substation in Rigeins.

(3} Frovide a one-lin= diagram of the project and show- -the point
of interconnection with IFC. Include the points o+
interconnection where known for the four proposed projects
referenced on page A of the application.

RESFONSE TO ITEMS 1 - 3
The transformer +tor the proposed projisct will be an opil-
ceeled cutdeoor transtformer., Step-up from 4150 YV Delta to 4.5 KV

Wye with a2 capacity of 4,180 kKVA. Hagse rated for maximum

generator ocutput sudden overpressure  and high—temperaturse

protection.

lhe existing substation to which the 8llison Creek project

a8
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subgstation and transmission line distribution system is included
in fAppendix I111. The line from the New Meadows substation to
Riggins wjll be upagraded to &92-KV. This line is about 32 miles
long. A cnmpletély new tranmission line (34.35 kKV) will be buried
in the existing road from Riggins east to Lake Creek {(FERC No.
7382) then Allison Creek. The line wili also extend east +from
Allison Creek to pick—up power from proposed projects Elkhorn
Creek (FERLC NMo. 7378), Partridge Creek (FERC No. 7380}, and
French Creek (FERC No. 7899). The FERC project number. proposed
capacity (KiW), and anticipated annual energy production (MWH) for

each of the powerhouses shown on Exhibit G-1 are qgiven below.

FERC FEAK KW AVERAGE ANNUAL

FROJECTY WNAME NUMBER CAFRACITY MWH FPRODUCT ION

=== == m=mmmmm=—m =oes T
Lake Creek 7382 4,637 9,336
Allison Creek 7383 2,033 6,563
Fartridge Creek 7380 2,370 7.422
Elkhorn Creek 7378 4,82 8,478
French Creek 7899 g.444 | 21,310
lotals: 22,510 53,082

A map showing the general layout of the i8 mile-long new
line is also incfﬁded in Appendix [1I <(Exhibit G, Sheet G-1 in
the Application for license is a similar map. The map in Appendix

Il 1= ;évised with a slightly different route.) This map shows

the +#ive ! points "~ of interconnection for the above mentioned

at

.projects. A preliminary one-line diagram for the proposed

s MAR 03 1988
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MYERS ENGINEERING &MPANY, P.A.

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208) 336-1425

September 10, 1985

Mr. Jerry Yoder

Idaho Department of Health & Welfare
Division of Envircnment

Statehouse

Boise, ID 83720

Re: FERC Project No. 7383 - Allison Creek
Dear Mr. Yoder:
This is a request for 401 Water Quality Certification on

the Allison Creek hydropower project. You were furnished
a copy of the application for license on April 4, 1985.

Sincerely,

ol [ oelfS

John ockett

AIAEATII AT
bhyg ,}FEB
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STATE OF TDAHO

DEPARTMENT OF HEALTH DIVISION OF ENVIRONMENT

AND WELFARE Botss 1uny. 83720

December 1, 1682

Ms. Helen Chenoveth
fonsulting Associates, Inc.
- P.0. Box 893

Boise, Idaho 83701

REFERENCE T0: Water Quality Certification of Salmon River
. Basin Hydroelectric Projects - FERC

Dear Ms. Chenoweth:

This is in response to your request for comments on and water quality
certification of proposed hydroelectric projects in the Salmon River

Basin. We will consider 401 water quality certification of these pro-
jects when we have received and reviewzd the envirenmental assessnent
portion {Exhibit E) of the FERC application for each project. 1In addition,
since these are projects in the Salmon River drainage, we will need to
review the basinwide studies that the.responsible agencies and CHzM-Hill
agreed were necessary to analyze cumulative impacts of the proposed hydro
projects in the Salmon River Basin.

We have already commented to Carl L. Meyers in regard to the following
projects:

1. Allison Creek
2. China Creek
3. Cow Creek
4. Elkhorn Creek
5. French Creek
6. Lake Creek
7. Partridge -Creek
8. N. Fork Skookumchuck Creek
9, Lower and Middle Slate Cresk
10, Upper Slate Creek
‘ | ﬁ%ﬁﬁa@ma il
MAR 03 I908
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Ms. Helen Chenuwe Lh

December 1, 198
Page 2

In regard to Graves Cresk, Lower Hat Creck, Upner Het Creek, S. Fork Race

Creck, W. Fork Race Creek, Skookumchuck Creek, Squaw Creek and Uppor Squew
Creek projects, we wauld have the following general concerns:

1. ANl aspects of the project development and opgcration must comply

© with state water quality standards. Of DJFL;CU]GP concern is any

proposed impacts on stream dissolved oxygen, temperature, and gas
supersaturation.

2. Any downstream drinking water usage must he protected.

3. Road building plans should employ hest management practices to
minimize erosion and xeep road building material-out of the channel.

4. Activities should be timed to avoid using soft roadway durlng
rainy perioads or freeze/thaw conditions,

5. Petreoleum products and/or hazardous materials must be stored away
from the stream.

6. Erosion safequerds should be employed to prevent the sioughing
of overburden and subseguent sedimentation ¢f the streams.

Thank for the opportunity to coment on these projects

Sincerely,

7 ;

~ AL ﬂ /,/ N

C?é‘yz/?‘é- — . A CH?H%S
) L

Lariy L. Koenig, Menager

Source Control Section

LLK:1ab

cc: Ed Tulloch/George Dekan
Craig Shepard

L,,.“;;;’“ﬁgﬂ
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HELEN CHENOWETH POSE 1ICAHD B83TOI

November 29, 1982

Mr. Larry Koenig, Director

Water Quality Bureau v
Division of Environment

Department of Health and Welfare

State of Idaho

Statehouse

Boise, Idaho 83720

Dear Mr. Koenig,

In follow-up to our telephone conversation regarding
Water Quality Certificates under Section 401, I am including
names of the streams and projects now being processed for
application for licensure tco the Federal Energy Regulatory.
Commission. All of these streams are small tributaries to
the Salmon River or the Little Salmon River in northcentral
Idaho. Most of the projects are located on or mostly on
private land owned by the applicants. In every case, the
powerhouses are located on private land.

Allison Creek
China Creek
Cow Creek
Elkhorn Creek
French Creek
Graves Creek
Lower Hat Creek
Upper Hat Creek
Lake Creek
Partridge Creek
Fk. Race Creek
Y. Fk. Rack Creek
Sheep Creek -
Skookumchuck Creek
. Fk. Skookumchuck Creek
Loewer & Middle Slate Creek
Upper Slate Creek
Squaw Creek
Upper Squaw Creek g

gECT O M.EE@
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. Page 2

' Nc‘mber 29, 1982
To: Larry Koe.q

Apparently, most of the applicants have solicited
comment from the Water Quality Bureau, but apparently,
through a miscommunication, comment on the specific 401
Water Quality Certificate was not understood. This is

a specific item we must have to include 1in our FERC ap-
plication.

I really appreciate your giving this your immediate
attention, Larry, and should you want more information on
the projects, please don't hesitate to call me.

Sincerely .
Helen Chenoweth
for

' Carl Myers, P.E.
cc: Carl Myers, P.E.




MAINTENANCE FLOWS
Allison Creeik

fhe purpose of the Idaho Department of Fish and Game (IDFG)
and the Applicant’s consultant, CH2M Hill, performing an instream
flow study (IFIM) on Allison Creek was to determine the stream
flows necessary to protect or enhance the fish and wildlife

habitat, aquatic life, recreation, agsthetic beauty, and water
quality.

the IFIM provides useful information in regards to channel
morpholagy and flow conditicns in the hydraulic portion of the
model, however, it does not adequately address the impacts of
filow reduction on the water/sediment balance. An additional
“maintenance” or “flushing" flow may also be needed to flush
accumulated substrate and nutrients from behind the diversion,
clean silt from spawning gravels, permit downstream movement and
accretion of spawning gravels, as well as maintain channel
stability and minimize riparian encroachment.

Allison Creek 1is in steep forested land and drains about
17.? square miiles at the mouth. It is a high gradient stream with
freguent bedrock controls on the banks and in the bed. The
valley is often described as a V-shaped valley because of the
downcutting of the stream. Visual inspection of the diversion
reach indicated the there is, in general, some lateral channel
movement and bank erosion (3 to 10%) and minor channel scour or
changing channels within the stream bed {(Hill 1982). In this

regard, Allison Creek is fairly typical of the high gradient
streams tn the area.

Allison Creek receives a poorly-sorted sediment load from
its drainage. which ranges in particle size from silt to chair
sized boulders. Most of this sediment is carried through the

stream during the spring run—-off, which in most years occurs for
only a few days.

The Applicant commissioned Mark Hill of CH2M-Hill to perform

environmental investigations on Allison Creek. On August 25,
1982, Mr. Hill conducted a fisheries observation survey that
included a stream habitat physical profile rating. A copy of

this report has been attached. This survey quantified the
substrate, within the diversion reach. according to size as
tollows: '

Subsection 12 In—g2v 0.1"-3 <O L"
5M 0.5 0% 457 10% S%
SM 1.0 0% SO% SO% o%
SM 1.5 5% 757 20% 0%
SM 2.0 S% &O7. 20% 15%
£rT5M 2,075 o 5% 10% 20%
¥ 7 A




e fish habitat estimated by Mark Hill s report is as follows:

Trout . 275 square vyards
Steelhead 1350 square yards
Chinook 80 square vards

A complete description of the depaosition of spawning gravels
and an assessment of the stored spawning gravel present in  the
diversion reach of Rilison Creek is presented in Section 3 of the
license application. In general, spawning habitat is limited and
is primarily <ound in discrete pockets behind (downstream of)
obstructions.

lo refine the data on the composition of spawning and
rearing habitat, the BILM recently performed embeddedness
measurements within the proposed diversion reach at stream mile
0.38. Using methods outlined by Dave Burns of the Fayette
National Forest, the study results indicate that the stream is
39.50% embedded {(gasket effect). Embeddedness is a rating of the
degree the larger particle sizes (e.g., gravel, rubble, and
houlder) are covered with fine sediments. A zero rating means
the particles are free and clear of fine sediments and their
entire perimeter is available for direct contact with the water
except +for that part touching other particies other than fine
sediment. A 100 percent rating would occur when the particle is
completely covered by fine sediments.

The Nezperce N.F. have recently been invelved in extensive
road building within the drainage. Results of the BLM
embeddedness study suggest that the rocad building activities have
added a significant amount of sediment to the system. To our
knowl edge, the Nezperce NM.F. has not quantified these recent
activities, in regards to sediment production. nor do they intend
to do so.

lhe Nezperce National Forest sediment modeling procedure was
used to provide a conservative- estimate of the amount of
sedimentation that wduld be caused by the construction and
operation of the prnposed.prﬁject. This study is contained 1in
Section 2, Appendix 11 of the license application. The amount of
sedimentation icaused. by the construction of the proposed project
would be no wmore than what might be expected to occur in a
natural event. The existing road, underwhich the pipe will he
buried, 15 wide and it is expected that very little sediment will
be able to migrate to the stream.

The kNezperce model estimates the arnual natural sediment
production 1n the Allison Creek drainage is about &60 tons. The
amount of sediment delivered to the stream from man—caused
activiies, in any qgiven year, is about &0 tons per vyear (based on
1981 conditions). . 75?“
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The Nezperce National Forest sediment budget for the Allison
Creelkk drainage 1is designed to protect the fisheries resource,
which 1s the limiting factor in regards to sediment production.
fhis sediment budget limits land disturbing activities within the
drainage to a maximum allowabe one—year increase of 435 percent
over the baseline, with no more than two such activities per
decade. A "worst case" scenerio, therefore., would be 257 tons of
sediment yield over baseline in one year (0.45 x 6460), plus about
&7 tons ((18.000/467,300) = 257} +from the previous vear’s
activities, for a total of 326 tons over baseline.

Most - of the sediment entering Allison Creek remains
suspended, and is ultimately transported to the main Salmon
Riwver. This 1is clearly 1llustrated with the use of bedload
transport equations. The most useful bedload transport eguation

for steep rivers and streams is the Meyer-—-Feter and Muller (1948)
equation, which has been used widely for engineering in mountain
streams and rivers. The +ormula is:

273 1.5
g = [39.25q 5 —- 2.95d1

where:
q = sediment discharge, in pounds per second foot of width
G = water discharqge. in cubic feet per second per foot of width
5 = slope of stream, in feet per foot
d = size of bed sediment, in feet

The gradient of Allison Creek is as follows:

SM O.00 to O.53 — 3.7%
SM .33 to 1.21 - 5.6%
SM 1.21 to 1.91 — 5.4%

SM 1.91 to 2.53 - &.2%
SM 2.53 to 2.91 - 6.0%L
(5 2.921 at cnnf&uence of Main and West Fork)

.,

Sedimentation entering ‘the stream from a land disturbing
activity would be rzeroc just above the disturbance, and increase,
in somewhat of a linear fashion. to the max i mum amount just below
the furthest downstream area of dxsturbance. /' Sediment from ane
or more disturbance within the drainage witd generally have the
greatest impact 1n the lower reaches of the stream. Therefore, we
are primarily concerned with the lower reach of the stream that
has a S5.7%4 gradient.

Figure 1 represents a scenario for the sediment-transport of
Atlison Creek under existing, or what might be assumed™ to be
average conditions {1781 estimate). Flows are based on the
median hydrogaraph. The Calculated Sediment Energy (lb/sec) is
the amount of enerqy the stream has available to <transport
sediment with particle sizes less than or egual to 6.3 mm (Q.0207
teet)..! :bed:ment particle sizes of less than 6.3 mi“ *quengrgllv
consyiered ‘to cause adverse impacts to fish habltahf'ggbﬁ gﬁ q&gﬂ
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The #Actual Sediment (lbs/sec) used in the third column of
Figure ! represents the amount of sediment (660 + &0 = 720
tons/year), that would be expected to enter the stream in any
given vyear. The distribution of the sediment is relatively
arbitrary within the spring freshet, and the amount, Z2.38 lb/sec
over a one week period. is equivalent to 720 tons/year.

The last column in Figure 1 represents the Sediment Energy
Difference (lb/sec), or amount of energy that was not used 1in
sediment transport for particle sizes less than or equal to 6.3
mm. Several stream widths were run through the calculations and,
+or our purposes, had an insignificant effect. From various
reports it was determined that a stream width of 12 feet
adequately represents the stream.

Results from the bedload equation indicate that Allison
Creek is a supply limited stream and generally in a state of

deqradation. That is to say that there is more energy available
for sediment transport than there is sediment. Therefore the
stream channel is characterized by a coarse—textured bed. There

is limited bar development, and bed forms consist primarily of
nondescript accumulations of rubble material that form the riffle
and cascade areas.

Figure 2 represents the same situation as depicted in Figure
1 except for the diverted reach stream flows. These flows are
the estimated diversion reach flows during project operation.
These flows are different from the proposed minimum stream flows
because the turbine can only operate within a specific range of
discharges. Results illustrate that the stream still has enough
enerqy available to move sediment particle sizes equal toc or less
than 6.3 mm.

Figure 3 represents the same situation as shown in Figures 1
and 2, except that the flows are the proposed minimum bypass
flows. Again, 'the stream is supply limited.

Fiqure 4 represents the sediment transport condition in
which the flows are the proposed minimum flows.and the sediment
supply 1s a “"worst case" situation. This assumes that the maximum
sediment budget of 45 percent increase over.. baseline occurred
over two consecutive years. The addi;iohaﬁégediment yvield over
baseline (32& tons) makes the total sediment delivered toc Allison
Creek to be 986 tons (3.26 Lb/set/ﬂgéﬁ). Results show that
adequate sediment transport energy isiavailable, and the sediment
would be flushed through the divagsjon reach.

By use of the Meyer—Feter and Muller (1948) bedl oad
transport eguation, it has been clearly demonstrated that the
proposed bypass flows will provide adequate energy to remove
sediment that is considered to cause adverse impacts to fish
habitat. .




To quantifty the effect of reduced Fflows on gravel
recruitment within the proiject reach is extremely difficult.
Bedload transport equations have very limited meaning in regards
to gravel recruitment on streams such as Allison Creek.’ Spawning
areas are limited, and are generally found in small discrete
areas behind obstructions such as logs or boulders.

From a theoretical standpoint, however, the Mevyer-Feter and
Muller {1948) transport equation can be manipulated to solve for
the flow that is needed to maintain gravel transport. For
Allison Creek the equation becomes:

1.5
QG = [(F.95 (d) / 3F27.25 (S5)) 1 » Width

I'he maximum size of gravel we are concern with in regards to fish
habitat is 6 inches (0.5 feet). Solving the equation for Allison
Creek we find that a flow of 39.B cfs will be required to
maintain transport of & inch gravel. The anticipated flows shown
on Figure 2 of the estimated plant capicity indicate that the
third week of June would bypass 36 c¥s. This flow, plus
accretion flows, would genraliy provide enough +lushing flow.
These Fflows are estimated, however, and a guaranteed +lushing
flow should be provided. '

Another concern associated with flushing Fflows is the
diversion structure. Crose sections of the structures (see
Exhibit F, Sheet F-2 of the license application) shows that they
consist of a Parshall flume., a gravel trap, and a sediment trap.

A Parshall flume is a water measuring device which is self-—

cleaning. It is expected that most of the upstream bedload
material will simply be flushed through the flume to the
diversion reach. Some of the sediment from the upper drainage

will be trapped in the intake chamber. Trapped sediment will be
removed by hand from the chamber, and disposed of properly, when
necessary. The design of the diversion structure will theretfore.
minimize .any adverse impacts caused by the accumulation of
bedl oad materia]E\A gravel trap is located between the trash rack
and the Ffish screen. A slide gate will be located on the
downstream side oﬁ&;he gravel trap so gravel can easily be moved
to the diversion reabQ\ T

S

ST

Fotential r:par1a;\éugroachmgnt caused by the reduced flows
is also of concern to agencfbﬁk “Hhile it is extremely difficult
to predict the impacts of the pgoposed project on the riparian
community within the diversion Fagﬁh there are generally two
situations in which agencies have eXpressed concern. One concern
is that the reduced flow will cause a reduction in the riparian
community. . The other concern is that the reduced flows will
result in rlparlan encroachment.
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It is expected, however, that the reduced flows associated
with the proposed project will cause some vegetation encroachment
as the environment seeks an equilibrium with the altered flows.
Imis encroachment, however, is not neccessarily an adverse
impact. Encroachment on the stream caused by reduced flows
would, +for instance. provide shading that is needed to maintain
stream temperature. It is expected that the proposed maintenance
flows will minimize reduced carrvying capacity because of riparian
encroachment or prevent zany other csigniticant adverse impacts in
this regard.

When providing for a stable channel, we are generally
concerned with an orderly conveyvance of water. A stable channel
balance, or equilibrium, <ould be defined as the balance that a
stream is continually trving to obtain by adjusting to provide
the power and efficiency necessary to transport the sediment load
supplied from the draitnage without net aggradation or degradation
of the channel. Flow reduction caused by the proposed project
will certainly have some impact on the channel. The purpose here
iz to provide a flushing flow that maintains channel stability.
and vet allow the channel to seek an equilibrium that best suits
the new conditions.

The preceeding approach to maintaining channel stability
suggeste that Allison Creek is supply limited and there is a high
probablity that reduced flows will have a benefical i1mpact on the
channel stability of the diverted reach. lLateral channel
movement and bank cutting will certainly be reduced. It ig
expected that a maintenance +low of 40 cfs over a 7 day period
will allow the channel to adjust to the flow alternations +from
project operation, and still maintain adequate carrying capacity.

o ibaerLgED
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FIGURE 1
ALL ISON CREEK HYDROFDWER PROJECT
FLUSHING FLOW ANALYSIS
¥EXISTING CONDITIONSX

doQ = 00,0207 width = 12.0 slope = (,057
EXISTING CALCULATED ACTLAL SEDIMENT-
STREAM SEDIMENT SEDIMENT ENERGY

MOMTH  FLOW (cfs) ENERGY (lb/sec) tib/sec) DIFFERENCE
JAN 9.1 25.5 0. 00 2%.5
JAM 9.1 25.5 0. 00 25.5
JAM 9.3 26.2 0. 00 26.2
JAN g.5 26.8 0. 00 26.8
FER 9.5 26.8 0. 00 Z46.8
FEE 9.5 26.8 0. 00 2&6.8
FER 5.5 2&.8 0. 00 26.8
FEE F.6 27.1 0. 00 27.1
MaR 7.8 27.7 O, Q0 27.7
MaR 10,4 29.7 O, 00 29.7
MAR ti.6 33.5 0. 00 33.5
MaR 12,0 34,7 0,00 34.7
AFR 13.8 40.5 Ol 00 40,5
aF R 19.0 57.2 (.00 57.2
AFR 24.0 iS. 4 Q.00 75.4
aFR 30.0 3.0 0. Q0 3.0
MAY 365.10 1i2.6 0. U0 112,
MAY 4460 145.3 .00 145. =
May 490 195.2 .00 155, 2
MAY 53,0 168.3 O 00 168. 7
JUN al.u 194.7 Q.00 194.7
JUN 7oL U 2244 .00 274, 4
JUN 74,0 237.6 2.38 PIS5.2
JUR 64,03 204.6 ' 0. 00 204, 5
JuL 48.0 151.9 0. 00 151.9
JUL 32.¢ e.5 G.00 99.5
JUL 24_¢ 73.4 Q.00 3.4
JUL 20.8 &3.1 Q.00 6F. 1
ALG 17.2 S51.4 0. 00 . S1.4
AuG 1S, 44,3 0,00 443
fAaUG 12.6& 38.7 OO0 &7
AuUG 1i.1 31.9 £ 00 31.9
SEF 9.9 28.1 0. 00 28.1
SEF 8.6 24,0 0. 00 24.0
SEF F.0 5.2 . (0 25.2
SEF g, 259 (BN lN 25.9
oct 8.4 23.3 Q.00 23,3
Ul a.7/ ) 24.3 2,00 24,3
uer .8 24.6 .00 24,6
uel  t.e .. 8.8 24.6 Q.00 24.6
NOY L 9l0 25.2 0.00 w-iﬁ%’ﬁ
NOV G Pl T 25.2 L. 0 05 "g
NOY L2 . 25.9 Q.00 Y 1
NOV TY.0 25,2 G. o0 25.2
DEC 8.8 246 o.on  MAR 0319884, &
DEC 8.9 24.9 £, OO 24.9
DEL 3.1 25.5 000 25.5
DEE B et 20T 0. QU 25.9
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ALLISON CREEEK

FIBURE 2

HYDROFPOWER PROJECT

FLUSHING FLDOW ANALYSIS
*PROPOSED FROJECTX

dS0¢ =  0.0207 width = 12.0 Slope = 0.057
ESTIM&TED CALCULATED ACTUAL SEDIMENT-
STREAM SEDIMENT SEDIMENT ENERGY
MONTH FLOW tcfs)  ENERGY (lb/sec) {1b/sec) DIFFERENCE
JAN 4.0 9.7 0. 00 9.7
JAN 4.0 9.7 0.00 5.7
JAN 4.0 9.7 0. 00 9.7
JAN 4.0 9.7 0. G0 9.7
FEB 4.0 9.7 0. 00 9.7
FER 4.0 9.7 0. 00 9.7
FEE 4.0 9.7 0. 00 3.7
FEB 4.0 9.7 0. 00 9.7
MAK 4.4 9.7 0. 00 9.7
MAR 4.0 9.7 Q. QO 9.7
MAF &.0 15.8 0. 00 15.8
MaR 5.0 15.8 0. 00 15.8
AFER 6.0 15.8 0. 00 15.8
APR b0 15.8 0. 00 15.8
AFK 6.0 15.8 0. 00 15.8
AR 6.0 15.8 0. 00 15.8
MAY 6.0 15.8 0. 00 5.8
MAY 8.0 22,4 0. 00 22.1
MBY 11.0 31.6 0. 00 31.6
MAY 15.0 44.3 0. 00 44.3
JUN 23.0 70.2 0. 00 70.2
JUN 32.0 9.5 0. 00 99.5
JUN 40.0 125.7 2.38 123.3
JUN 26.0 79.9 0. 00 79.9
JuL 10.0 28. 4 0.00 28.4
JUL 5.0 15.8 0. 00 15.8
JuL 5.0 12.8 0. 00 2.8
JUL 5.0 12.8 0. 00 12.8
AUG 5.0 12.8 Q.00 12.8
AL 5.0 12.8 0. 00 12.8
AUG 5.0 12.8 0.00 12.8
AUG 5.0 12, 0. 00 12.8
SEF 5.0 12.8 0. GO 12.8
SEF 8.6 24.0 0. 00 24.0
SEF 5.0 12.8 0.00 12.
SEP 5.0 12.8 0. 00 12.8
ocr 8.4 23.3 0.00 23.3
el 5.0 12.8 o.ﬁgsofaﬁfg,js 12.8
ocr 3.0 9.7 DL a b SosRE 2.7
oc 4.0 9.7 0. 00 PR 5’%5‘539-7
NOV 4.0 9.7 0. 00 9.7
NOV . 4.0 9.7 a.00MAR 03 1948 9.7
NOV 0wl 4400 9.7 0. 00 ?.7
NOY 4.0 9.7 .00 9.7
DEC 4.0 9.7 C 0000 .7
DEC 4.0 9.7 .o 947
DE(C 4.0 9.7 Q.00 et 947
' 40 9.7 9.7

DE:

Q.00



FIGURE 3
ALL ISON CREEK HYDROFOWER PRDIECT

FLUSHING FLOW ANALYSIS
¥FROPOSED PROJECTH

dS0O = ©.0207 width = 12.0 slope = 0.057
MIN1MUM CALCULATED ACTUAL SEDIMENT—
STREAM SEDIMENT SEDIMENT ENERGY

MONTH FLOW (cfs} ENERGY (lb/sec)  (1lb/sec) DIFFERENCE
JAN 4.0 9.7 0. 00 9.7
JAN 4.0 9.7 0. 00 .7
Jan 4.0 9.7 Q. 00 9.7
JAN 3.0 9.7 0. 00 ?.7
FER 4.0 9.7 Q.00 9.7
FEE 4.0 9.7 0. Q0 9.7
FER 4.0 9.7 .00 9.7
FEB 4.0 9.7 Q.00 9.7
MR 4.0 9.7 0. 00 9.7
MAR 4.0 Q.7 0.00 9.7
HMAR 6.0 15.8 .04 15.8
MAR 6.0 15.8 0. 00 15.8
AFR 6.0 15.8 0. 00 15.8
aPR &.0 15.8 0. 00 15.8
AFR a.0 15.8 0.00 15.8
APR 5.0 15.8 0. 00 15.8
MAY &0 15.8 0. 00 15.8
MAY 6.0 15.8 0.00 15.8
MAY .0 15.8 0.00 15.8
MaY 6.0 15.8 0. 00 15.8
JUN a.0 15.8 0.00 15.8
JUN &.0 15.8 0. 00 15.8
JUN 40.0 125.7 2.38 . 123.3
JUN &.0 15.8 0. 00 15.8
JUL &.0 15.8 0.00 15.8
JUL 6.0 15.8 0. 00 15.8
JuL 5.0 12.8 0. 00 12.8
JUL 5.0 12.8 G. 00 12.8
AUG 5.0 12.8 0. 00 12.8
AUG 5.0 12.8 GO0 17.8
AUG 5.0 12.8 Q.00 12.8
AUG 5.0 12.8 .00 12.8
SEP 5.0 12.8 0. 00 12.8
SEF 5.0 12.8 0. 00 12.8
SEP 5.0 12.8 0. 00 12.89
SEF 5.0 12.8 0. 00 12.8
acy 5.0 i2.8 0.00 12.8
o'l 5.0 ] 12.8 0. 00 12.8
ocr Ty . 9.7 0. 00 9.7
ocC | > 9.7 0. 00 9.7
NOV 9.7 0. 00 PR P
NOVY 9.7 Q.00 [%? gﬁ 5;,;1- 5 8 E s 5:;5??1‘(3@
NOV 9.7 0. 00 $4s TSI
MOV 9.7 0. 00 9.7
DEC i 9.7 0. 00 MAR 04 1y 7
DEC y s PET .00 F.7
DEC ‘ L 9.7 0. 00 ?.7
DEC 9.7 0. 00 9.7

.

e L

i

Rt L



FIGURE 4
ALL [SON CREEK HYDROPOWER FROJECT

FLUSHING FLOW AMALYSIS
IFROFOSED FROJECTX

gSQ = O 0207 width = 12.0 slope = 0.057
MINIMUM CALCULATED ACTUAL SEDIMEMT -
STREAM SEDIMENT SEDIMENT EMERGY

MONIH  FLOW (cfs) ENERGY (lb/sec} (lb/sec) DIFFERENCE
JAN 4.0 Q.7 Q. 9.7
JAaN 4.0 G.7 G. 00 .7
Jd AN g, 43 9.7 0. 00 ?.7
J Al d4.0 2.7 0L 00 F.7
FER 4, .7 0,00 .7
FEB 4. .7 O} P.7
FEE 4.0 9.7 000 9.7
FEB 4.0 ¢.7 0. Q0 2.7
&k 4.0 2.7 Q.00 5.7
MaR 4.0 7.7 O, 00 .7
Ak 6.0 15.8 Q.00 15.8
MR 6.0 15.8 .00 15.8
etk 5.0 15.8 OO0 15.8
AFR &.0 15.8 0, O 15.8
Lt o &.0 15.8 0.00 iS.8
AFR 6.0 15.8 0. 00 15.8
MAY &.1) 15.8 Q.00 15.8
MAY 6.0 15.8 Q.00 15.8
May .13 1=.8 Q.00 15.9
MEay .0 15.8 0, 00 15.8
J LN &.0 15.8 O, 00 15.8
JLihl &0 15.8 OO0 15.8
JuN 4.0 125.7 325 122.4
JUN 5.0 15.8 0, 00 15.8
JUL. H.0 15.8 0. 00 i5.8
Jul .U 15.8 S INVIY) iS5.8
JUL S.0 12.8 Q.00 12,
JuL 9.0 12.8 (S PNV 12.
AlG .0 12.8 0. 00 12.8
UG S.0 12.8 0,00 12.8
AUG 5.0 12.89 0.0 12,
AUG . 12.8 Q. o0

sSEF S.u 12.8 L O

SEF S.0 12, .00

SEF 5.0 12.8 (B

SEF 5.0 1Z.8 Q.00

oCi 5.0 i2.8 O, 00

act 5.0 12.8 Cho )

aC LA O ?.7 APRELY

G . Cidau 9.7 0. 00

WOV Wad g 3.7 0. 00

MY 4.0 9.7 O.00 9.7
[N N3V B R 9.7 Q.00 .7
MOV 4.0 .7 O.pw 2.7
DEC 4.4 F.7 Q.UG”“'“~n~M_“,_2;?
DEL 4.0 .7 0L 00 k2 ey
REC 4.0 F.7 Q.00 2.7
DEG: e -~ L6 2.7 0. 00 .7
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\ .
.flil'.'N'( HABLTAT PUYSICAL PROFILE CLASS
A.//;'_fo a Craek

\
Scream Shade (June - September; 11:00 a.m. - 5:60.p.n.)

Rae{nig

S 4 ‘Shade maru than 802
3. Shade 60X ro 3uUZ

2. Shade 40% o 607

L. Less than Aoi shade

Screamr Lank Condition

. Ratine

- P . R N LY

&, '_;_;___ﬁo ﬁublibiblg use/damage; vegcta:‘on lf Uell-rcocgd sad

facace; vory litzle, i€ any crosion from vege:at;on areas;
less chan 52 bace soil showing.

Some usc/damage; vegetacion generally well-rooced; sod
moscly intact; soil showing in places (62 co 152 bare scil
showing overall); some surface erosion evidenc.

[;

1. Use ur damige close ro sad; vegecacion shallow roozued;
mcedurate surface erosion (153 to L3X% bare soil showing
overall). '

L. Heavy to severe use/dasage; vepetation genecrailv ceopped
S . )
to sod; cuasidarsble soil showing (over 23Z) with sod
damuge sarious; active surface erasion a serious problem,

Scream Bank Stabilicwe

i ,
R.‘IC -.nl:
4. Bank Scahle asd Undaizaged = Parcial or no evidance ef bark
damaga;. 90-100 percent of bank area frec from use/damage.
Lizcle of no unnatural bank erosion or sloughing prasent.

d. ZE 8ank Damape 20 Percent or Less - Banks 80 co %0 percent (ree
from use/damage., Some erosion and sloughing but haaks will
not contribute ‘significamt amounts of sediment te the siream

w 1f-t{uctors causing erssion are climinaced.

2. . Bank Damugc-ib-?e:cun: or Less - Banks haviag received 20 oo
7 40 parzenc damage [com use, WOuuraccrtgrqgﬁg aanx ;rc fon
i and sloughing oa a suasonul basis, u;ﬂN#kum g 5 5

g X

-5 U ¥ o
trrand- sloukxxuu. Prevailing gonchLnnsE@ihf“ﬂ%cﬁéébkch:c aveTy
of banka o 3" scability level greater chanRoo p?:cc as.
- 03 i

primacily prasses, sadges and forbs. |

1
{
i e §
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i Bank Damige Excessive = Sanks vivibitioe greacer than &0

percent ecosiowad and/or use immape.  Accvlerated crosioa Gid
sloughlng prescent over virtually Che entire bank survaeyed., No
evidence of bank tacuvery visible, and erosign is continucus.

scream Chanunel Stubilicy

Rufing

4, No or negligible lateral channel mavenent and bank erosian
(cutzing) (5%Z), scour, or changing channuls.

3. Z :Some laceral channel movemenc and baak erosion (S to 10Z},

‘minozr channel scour or changing channcls within scream bed

2. Frequent lateral channel movement (10 to 152); moderateo
channel scour or channel change within stream bed.

L. More than 20Z lateral ciiannel movement sand oank cutting,
e - )
ichanging channels and severe scour evidens, und saurca of
laxtrome scdimentation.
Sudimentaticn of Stream Bed = Percent of fine sediments (particles sand
size and smallar) covering stream boctom (wetted parameter) macterials.

Rucing
J.

Less than 107

s

10 - 25%
L. More chan 257 .

Total Scora

Condicion Rating

, Qvuorall » sumerical
Excellaent 17+
X Guod " l4=18
Fair : [0-13
' Four 5=9

il .,.,!,:‘”'

et S
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MYERS ENGINEERING COMPANY, P.A.

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: (208] 336-1425

October 18, 1985

Mr. Al Van Vooren

Idaho Dept. of Fish & Game
600 Socuth walnut

P.C. Box 25

Boise, ID 83712

Re: FERC Project No. 7383 - Allison Creek

Dear Mr. Van Vooren:

We have recently been provided enough information from studies,

on the above mentioned prOJect to complete a2 "maintenance" flow
analysis.

We are proposing to guarantee a bypass flow for an amcunt that

would equal or exceed 40 cfs over a continuvous 7 day period to assure
maintenance of the channel. This proposed flushing flow will be
provided at the confluence of the West and Main Fork during the
spring freshet every year the project is in operation.

An assessment of the flows needed to maintain channel stability.
minimize riparian encroachment, flush sediment, and permit gravel
recruitment is attached. Would you please provide us with comments
of this assessment and flow recommendation. We also request that
your comments be provided in a timely matter. In order for your

agency to participate in the final report, we will need your comments
within 35 days of the date of thic larbnw  Fr—---

be greatly appreciated.

s n Bt E =
U ’ bl -
A T . T
Slncerely I = B Mmoo T & l| m Ik
o m Q% m i T +
1 + ‘" . o —_— 3 ] ol (o
1-—-’ L ¥ n31':1 S S = mm
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JOhn Croc r C) Q 1‘ o hn) g_ :: ! EL n [E
N "L 85 v
. e P o T l i) 1
o oom <42 a oo Y wma
o Tad losure = - ] LI 'T; e %
ol C v b o= P M
. cc: U.S. Fish & Wildlife Serv. (¥ = o fn T n
L ~ s { -
Q‘AEE?‘?E:‘ 1 ?\‘ Eeperce N.F., Robert Abilx [ 1 'l 8 ! ou
5@-%;&& i WRINY Craig Johnson ! o L Z o
i . 1
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IDAHO DEPARTMENT OF FISH AND GAME
600 South Walnut » Box 25
Baise ¢ Idaho * 83707

October 30, 1985

Mr. John Crockett

Myers Englneerling Company
750 Warm Springs Avenue
Bolse, ID° 83712

Re: FERC Project No, 7383 - Alllson Creek
Malntenance Flow Analysls

Dear Mr. ICrockett:
Thank you for providing us with the above report for our review.

We feel that other resource and land management agencles, such as the
USFS or USGS, have greater expertise In the calculation of maintenance
flows and, therefore, largely defer to their evaluations of your re-
port.

it is our understandling, however, that t+he USFS uses a different method
to calculate their flushing fiow recommendations as provided under the
Organic Act. Why was the MPM method chosen? How would the results
‘compare to those uslng the method commonly used by the USFS?

From a cursory revlew, there are a few Items [n the report which seem
contradictory. One Is the concluslon that 40 cfs is sufflclent to
transport 6=Inch grave! when under present flows 15 to 85 percent of
the substrate consists of gravel 6 Inches and less and the system lIs
described as supply llimited. Another Is the statement that the system
Is supply limited, yet Is in a state of aggradation.

You have used the slope for the lower half mile In your calculations,
yet in the report by Mark Hill the stream gradient Is described as
", ..steep In the lower half mile but becomes more moderate upstream."
The 5.4 percent slope from SM 1.2 to 1.9 would probabiy be more appro~-
priate for your caiculations.

- Your calculatlions suggest that under worst case conditions, the pro-
“'posed flows wlll provide excess energy for sediment transport. Thlis
seems .[lloglcal In that the substrate in the upper portion of the di-
vérslion reach Is composed of 65 percent flnes les?ﬂ?ﬁ?ﬁ@* $rinch.,  Im-
beddedness Is 39.5%, which Is Indicative of a heav fl &mggg*eggifﬁeam.

s T
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Mr. John Crockett
October 30, 198%
Page 2

The report does not glve an estimate of existing sediment Input nor the
estimated Input from the proposed project, but the Imbeddedness rating
suggests that Alllison Creek may already be impacted beyond the goals
set by the Department In our Anadromous Flsherles Management Plan,

We appreclate your efforts to consult with the Depér+men+. We trust
that you will be provided a more thorough review of the report by the
USFS.

Sincerely,

N\ S W

Al Van Vooren
Staff Blologlist

cc: USFWS
Nez Ferce NF
NMFS
BLM (Cralg Johnson)
Region 2




MYERS ENGINEERING COMPANY, P.A. ®

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208} 336-1425

Octcber 18, 1985

Mr. Roy Heberger

U.S. Fish & Wildlife Serv:Loe
Ecological Services

4696 Overland Road, Roocm 576
Boise, ID 83705

Re: TFERC Project No. 7383 - Allison Creek
Dear Mr. Heberger:

We have recently been provided encugh information from studies,
on the above mentioned project, to complete a "maintenance"” flow

analysis.

We are proposing to guarantee a bypass flow for an amount that

would equal or exceed 40 cfs over a continuous 7 day pericd to assure
maintenance of the channel. This proposed flushing flow will be
provided at the confluence of the West and Main Fork during the
spring freshet every year the project is in operation.

An assessment of the flows needed to maintain channel stability,
minimize riparian encroachment, flush sediment, and pemu.t gravel
recruitment is attached. Would you —*---- ——"7-

of this assessment and flow recomner '
your comments be provided in a timel copy o©f the
agency to participate in the final r Y
within 35 days of the date of this 1
be greatly appreciated.

cecieved oOne

ietter dated 10-18-85 for

i pliiscn Cr eel: - No. 7383
S:m!? QEM jivdropower Project
\Y V !'_\“;Ep:—\f- - |

John Crockett Me. Jokn Wolfin

U.S. Fish & wildlife Service
Ecological Services

4626 Ove.rland Road, Room 576

cc: National Marine Fisheries Servi azi1os
BowseE , TD
' Idahe Dept. of Fish & Game,. Al ot !

Nezperce N.F.,
i crets Sorof G AUFLMAED

. MAR Q3 1988
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MYERS ENGINEERING COMPANY, P A. .

Consulting Engineers

750 Warm Springs Avenue
Boise. Idaho 83712
Telephone: (208} 336-1425

October 15, 1985

Mr. John Wolfin

U.S5. Fish & Wildlife Service
Boise Field Office

4696 Overland Road, Room 576
Boise, I} 83705

Re: FERC 7383 - Allison Creek
FERC 7378 - Elkhorn Creek
FERC 7589 - Shingle Creek

Dear Mr. Wolfin:

Thank you for the letter dated October 2, 1985, notifying us that

you are forwarding the materials we sent you, regarding f£ish passage
and channel maintenance flows on the above mentioned projects, to your
Engineering Division (EN).

From past experience of working with your office on similar items,

we have found that your EN has generally indicated that they were

not supplied eénough information to adequately comment in a constructive
matter. Often, we have found, the information they have requested is
contained in the license application or supplemental information we
have sent vyou.

At this stage of the process, we are attempting to develop projects
that are functional and environmentally acceptable. Perhaps we can
arrange a site visit with some of your engineers and/or hydrologists.
FERC engineers have scheduled a field trip for the week of October 28,
and your staff would be welcomed. At a mininum, however, we request
that you forward our telephone number to the EN ((208) 336-1425) and
provide us with their names and numbers so we can be in direct contact
with them.

S.i.ncerelY»
Johnh Crockett >y
: s



United States Department of the Interior

FISH AND WILDLIFE SERVICE
BOISE FIELD OFFICE

4696 Qverland Road, Room 576
Boise, ldaho 83705

Novenber 18, 1985

Mr. John Crockett
Myers Engineering
750 Warm Springs Avenue
Boise, Idaho 83712

Re: Review of Fish Passage Facilities
FERC 7378, 7382, 7383, 7389

Dear Mr. Crockett:

We have just been informed by Mr. Ron Walleen (208-231-6145) of our Regional
Engineering Division that he would like to meet with you and engineers from
Idaho Department of Fish and Game and National Marine Fisheries Service to
discuss fish passage at the above referenced proposed projects. We suggest
_that you contact all three resource agencies to arrange a meeting for the
purpose of engineering review. You may plan on using the Fish and Wildlife
Service conference room for a meeting location. We suggest an early to wnid
December meeting date. Please keep us informed.

Sincerely yours,

P. Wolflin
Field Supervisor

cc: FWS-AHR, Portland
FWS-EN, Portland

NVFS, Portland Ny
IDFG, Hdgtrs., Boise ﬁ%ggj% ’ R
; AriiED



MYERS ENGINEERING COMPANY, P.A. : .

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208] 336-1425

October 18, 1985

Mr. Robert Abbott : \\D
Salmon River Ranger District : v 3
- K01, Box 70 /Z a\/

Whitebird, ID 83554

Re: FERC Project No. 7383 - Allison Creek
Dear Mr. Abbott:

We have recently been provided enough information from studies,
on the above mentioned project, to complete a "maintenance" flow
' analysis.

We are proposing to guarantee a bypass flow for an amount that

would equal or exceed 40 cfs over a continuous 7 day period to assure
maintenance of the channel. This proposed flushing flow will be
provided at the confluence of the West and Main Fork during the
spring freshet every year the project is in operation.

An assessment of the flows needed to maintain channel stability,
minimize riparian encroactment, flush sediment, and permit gravel
recruitment is attached. Would you please provide us with comments
of this assessment and flow recommendation. We also request that
your commerits be provided in a timely matter. In order for your
agency to participate in the final report, we will need your comments
within 35 days of the date of this letter. Your cooperation would
be greatly appreciated. ' ~ -
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MYERS ENGINEERING COMPANY, P.A. .

Consulting Engineers

750 Warm Springs Avenue
Boise, ldaho 83712
Telephone: (208) 336-1425

October 18, 1985

Mr. Steve Morris @U
National Marine Fisheries Serv1ce ) O‘
847 N.W. 19th Avenue, Suite 350 Q)R

Portland, OR 97232

Re: FERC Project No. 7383 - Allison Creek

Dear Mr. Morris:

We have recently been prov:.ded encugh information from studies,
on the above mentioned project, to complete a "maintenance" flow

analysis. '

We are proposing to guarantee a bypass flow for an amount that

would equal or exceed 40 cfs over a continuous 7 day period to assure
maintenance of the channel. This proposed flushing flow will be
provided at the confluence of the West and Main Fork during the
spring freshet every year the project is in operation.

An assessment of the flows needed to maintain channel stability,
minimize riparian encroachment, f£lush sediment, and permit gravel
recruitment is attached. Would you please provide us with comments
of this assessment and flow recommendation. We also request that
your comments be provided in a timely matter. In order for your
agency to participate in the final report, we will need your comments
within 35 days of the date of this letter. Your cooperation would
be greatly appreciated. ;
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MYERS ENGINEERING COMPANY, P.A. | ®

Consulting Engineers

" 750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: (208) 336-1425

October 18, 1985

A
Mr. Craig. Johnson . : : W 4
.. Bureau of Land Management s
Route 3, Box 181 82
Cottonwood, ID 83522 '

Re: TFERC Project No. 7383 - Allison Creek

Dear Craig:

We have recently been provided enough information from studies,

on the above mentioned project, to complete a "maintenance" flow
analysis. '

We are proposing to guarantee a bypass flow for an amount that

would equal or exceed 40 cfs over a continuous 7 day period to assure
maintenance of the channel. This proposed flushing flow will be
provided at the confluence of the West and Main Fork during the
spring freshet every year the project is in operation.

An assessment of the flows needed to maintain channel stability,
minimize riparian encroachment, flush sediment, and permit gravel
recruitment is attached. Would you please provide us with comments
of this assessment and flow recomendation. We also request that
your commerits be provided in a timely matter. In order for your
agency to participate in the final report:, we will need your camments
‘within 35 days of the date of this lettar. Vanr ~aomarabion el

be greatly appreciated.
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UNITED STATES gARTMEﬂT OF COMMERCE

flational Oceanic and Atmaspheric Administration
NATIONAL MARINE FISHERIES SERVICE

ENVIRONMENTAL & TECHNICAL SERVICES DIVISION
847 NE 19th AVENUE, SUITE 350

- PORTLAND, OREGON 97232.2279
(503) 230-5400

September 11, 1985 F/NWR5:754

John Crockett

Myers Engineering Company, P.

b

750 Warm Springs Avenue
Boise, Idaho 83712

Re:

FERC Project No. 7383 - Allison Creek

Dear Mr. Crockett:

The National Marine Fisheries Service (NMFS) has received your August 20,

1985 letter requesting comments on the instream flow analysis conducted in
conjunction with development of the referenced project. We provide the
following comments for your consideration.

1.

NMFS was not involved in the scoping process for this study, nor were we
involved in identification of study sites or transect Tocations. Agency
concurrence requires involvement of all interested fishery agencies at
all stages of the instream flow analysis.

The study site is not within, the bypass reach and therefore cannot be
considered representative of habitat in the project area. Also, no
stream segmentation was conducted. On-site examination of Allison Creek
by Steve Morris of my -staff has indicated that the bypass reach is
comprised of more than a single segment. Standard IFIM procedure
requires the identification of 3 to 5 representative reaches per segment,
and the number of study sites per reach must adequately reflect the
channel and habitat diversity within the representative reaches. This
does not appear to be the case in the present study. Additionally, the
study site was not long enough to reflect variability within the bypass
reach. Typically, a study site should be 6 to 10 times the average width
of the representative reach. Also, reaches incorporating bridge
crossings should be discarded.

A much more detailed descr1pt1on of fish habitat available within the
study site is required.

The existing unlicensed hydropower diversion within the bypass reach must
be considered a potential passage barrier and must be transected. Also,
this diversion should be considered a segment boundary.

Adequate description of present (pre- project) stream conditions requires
deve]opment of low and high water year hydrographs.
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10.

11.

12.

13.

14.

,;‘.]' 5.

o F ®

The state of equilibrium of the stream channel should be determined for
the results of the instream flow analysis to be meaningful,

The West Fork of -Allison Creek should be included in the analysis. This
reach may also represent a segment boundary.

The WSP model is not appropriate for evaluating instream flows in streams
such as Allison Creek. This model is subject to extreme calibration
problems in small high gradient creeks. We suggest using the IFG-4/WSP
modified model for this type of work. '

The WSP model does not allow extrapolation to flows less than 0.4 x Q
(the measured flow). Therefore, proposed bypass flows less than 5.24 cfs
(0.4 x 13.1) are not valid. The work should be repeated using the
IFG-4/WSP model with a broader range of measured discharges. Ailso,
simulation should include high as well as low flows. According to the
license application for this project, the mean annual discharge at the
mouth of Allison Creek is 25 cfs with peak discharges of approximately

75 cfs. Therefore, the flows simuiated in this analysis do not represent
the actual hydrological conditions occurring in Allison Creek.

A1l Tape 12 output dincluding velocity adjustment factors and velocity
prediction errors should be submitted to the fishery agencies. This
information is essential for adequate evaluation of the analysis.

The channel bend in the study site between T-1 and T-2 should be
simutated.

The substrate codes used do not provide enough information to describe
the substrate within the study site. We suggest using the Brusven index
or a comparable alternative. Additionally, cover should be evaluated and
cover/substrate conditional criteria should be considered.

[t does not appear that transect weighting factors have been determined.
The IFG methodology requires that this step be included in the analysis.

The WUA curves generated from this analysis do not reveal bypass flows
that optimize fish habitat within the study site. This is a result of
the very restricted range of low flows that were simulated. When this
work is repeated an adequate range of flows within the extrapolation
timits of the model should be incorporated in the simulation.

The erroneous velocity measurements (T-1, vertical 8.0; T-3, vertical

6.9, 7.3, 7.7, 8.1) must be explained and the source of these errors

accounted for. Mistakes of this type reflect on the validity of the

entire analysis.

MAR 03 1988 j
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16. The proposed bypass flows appear to be based upon the hydraulic capacity
of the powerhouse rather than on any meaningful biological criteria.

Thank you 'for the opportunity to provide these comments. Please refer

any questions pertaining to this matter to Steve Morris of my staff at (503)
230-5430.

Sincerely yours,:

Division Chief

¢c: FERC - Washington, D.C.
IDFG - Al Wan Yooren
FWS - Boise, Heberger
EPA - Boise, Donald Martin
BLM - Coeur d'Alene, Lou Brown



MYERS ENGINEERING COMPANY, P.A. .

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208) 336-1425

August 20, 1985

Mr. Dale R. Evans

National Marine Fisheries Service
Envirommental & Technical Services Division
847 NE 1%th Avenue, Suite 350

Portland, Oregon 97232-2279

Re: FERC Project No. 7383 — Allison Creek
Dear Mr. Evans:

As requested in your letter dated February 14, 1985 (page 4, paragragh
4}, I have enclosed all of the field data on the instream flow study
for the above menticned project. This also includes a site drawing
showing where the transects were located (just below the first bridge
from the mouth, see Exhibit G in the license application). These
transects were selected by ocur fisheries bioclogist, Mark Hill of

CH2M Hill, and Bill Horton of the Idaho Department of Fish & Game.
These transects were located where they were because Mr. Hill and

Mr. Horton felt this area best represented the reach:between the
proposed diversion sites and the powerhouse.

It would be appreciated if you would review this material and provide
camments on the instream flow analysis.

Sincer: p
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MYERS ENGINEERING COMPANY, P.A. .

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: (208) 336- 1425

September 17, 1985

Mr. Dale Evans

National Marine Fisheries Service
Environmental & Technical Services
847 N.E. 19th Avenue, Suite 350
Portland, OR 97232

Re: FERC Project No. 7383 - Allison Creek
Dear Mr. Evans:

Enclosed is :a functional design drawing of the tailrace
outlet, including the diagonal guide rack, for the above
mentioned project. Would you please provide us with any
suggestions or comments you may have on the drawing.

In addition, would you provide us with any suggestions or
comments on the proposed fish passage and protection facilities
at the diversion structures. A functional design drawing of
the diversion structures is contained in Exhibit F of the
license application. We have proposed that the screen spacing
of 0.125 inches be used and the screen sized so that the
approach velocity does not exceed 0.5 feet per second.

A reply-within .30 days of the date of this letter would be
greati apprec1ated

oty

Slncer ly,

John C ockett

AL
A e

Enclosure ™
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UNITED STATES .-Ammenrr OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

ENVIRONMENTAL & YECHNICAL SERVICES DIVISION
847 NE 19th AVENUE, SUITE 350

PORTLAND, OREGON 97232-2279

(5Q3) 230-5400

October 9, 1985 F/NWR5:781

Mr. Carl Myers, P.E.
Myers Engineering Co.
750 Warms Spring Avenue
Boise, Idaho 83712

Dear Mr, Myers:

This letter is in regard to the fish facilities for the Allison
Creek Hydroelectric Project, FERC #7383, Idaho County, Idaho. The
National Marine Fisheries Service has reviewed the fish facilities
drawings and offers the following comments for your consideration.

Juvenile Facilities

The juvenile bypass pipe should be at least 8 inches in diameter
rather than a 6-inch diameter pipe proposed in the drawings.
Juvenile fish would less likely hesitate in entering the pipe and
debris would pass through the pipe more effectively. To reduce
downstream migrant delay, we recommend the bypass discharge into
tailwater and the longitudinal centerline of the bypass pipe
entrance be placed parallel and closer to the fish screen
structure.

Adult Passage

The size of the orifices in the fishway is not adequate. To
minimize fish injury due to scraping against the edges of the
orifice, we recommend on orifice size of 15 inches wide by 15
inches high. '

Utilizing a Parshall flume at the fishway exit is not recommended
because adult fish may acquire injuries caused by jumping in
attempt to locate the flume exit. On table F-2 in the license
application, you state that the depth of water at the converging
section of the flume (Ha) is 0.31 feet during times of minimum
flow. A depth this shallow may cause injury to adult fish due to
jumping and scraping against the flume walls.

Powerhouse Outfall

To minimize injury to adult fish, the turbine draft tube discharge
should be completely submerged at low tailwater. A submerged
outlet reduces surface turbulence which. creates false attraction
and jumping -opportunities for adult fish.




The selection of #4 rebars for the adult fish barrier is not
recommended. Injuries to fish may occur if they should come in
contact with the deformations on these bars. Therefore, we
recommend any bars used for the adult fish barrier have smooth
surfaces.

Thank you for the opportunity to comment on this project. Please
direct questions to Randy Lee of my staff at (503) 230-5411.

Sincerely,

Ny

Dale R. Evans
Division Chief

cc: IDFG - Virgil Moore e
EPA - Boise, Don Martin
BLM, Coeur d'Alene - Lou Brown
Nez Perce Tribe
Nez Perce National Forest -
Rick Stowell _
FWS - Roy Heberger

PR "
E i L



MYERS ENGINEERING &MPANY, P.A. .

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: (208} 336-1425

September 17, 1985

Mr. Al Van Vooren k\o
Idaho Department of Fish & Game
P.O. Box 25 \26{?{_,"

600 South Walnut
Boise, ID 83712

Re: FERC Project No. 7383 - Allison Creek
Dear Mr. Van Vooren:

Enclosed is iafunctional. design drawing of the tailrace
outlet, including the diagonal guide rack, for the above
mentioned project. Would you please provide us with any
suggestions lor comments you may have on the drawing.

In Addition, would you provide us with any suggestions or
comments on 'the proposed fish passage and protection facilities
at the diversion structures. A functional design drawing of
the diversion structures is contained in Exhibit F of the
license application. We have proposed that the screen spacing
of 0.125 inches be used and the screen sized so that the
approach velocity does not exceed 0.5 feet per second.

A reply within 30 days of the date of this letter would be
greatly appreciated.

Sincerely,

‘\ i
<
John Crockett

Enclosure




MYERS ENGINEERING (BMPANY, P.A.

Consulting Engineers

750 Warm Springs Avenue
Boise, Idaho 83712
Telephone: {208) 336-1425

September 17, 1985

Mr. John Wolfin

U.S. Fish & Wildlife Service
Ecological Services

4696 Overland Road, Room 576
Boise, Idaho 83705

Re: FERC Project No. 7383 - Allison Creek
Dear Mr. Wolfin:

Enclosed is a functional design drawing of the tailrace
outlet, including the diagonal gquide rack, for the above
mentionéd project. Would you please provide us with any
suggestions or comments you may have on the drawing.

In addition, Would you provide us with any suggestions or
comments on the proposed fish passage and protection facilities
at the diversion structures. A functional design drawing

of the diversion structures is contained in Exhibit F of the
license application. We have proposed that the screen spacing
of 0.125 inches be used and the screen sized so that the
approach velocity does not exceed 0.5 feet per second.

A reply within 30 days of the date of this letter would be
greatly appreciated.

Sincerely, .
John Crockett

Enclosure
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
BOISE FIELD OFFICE

4696 Overland Road, Room 576
Boise,- Idaho 83705

October 2, 1985

Mr. John Crockett

Myers Engineering Company, P.A.
750 Warm Springs Avenue

Boise, Idaho 83712

Re: FERC 7383
FERC 7378
FERC 7589

Allisan Creek
Elkhorn Creek
Shingle Creek

s e

| Dear Mr. Crockett:

The Fish and Wildlife Service (Service) has recent1y received materials for
three planned hydro projects as follows:

1. FERC 7383 2 Allison Creek
L September 19, 1985 % Functional Design Drawing of Tailrace Outlet

< August 30, 1985 Mater1a15 concerning stream flows sent to NMFS,
which‘NMFS c0pied to the Service ‘

2. FERC 7589 & Shingle Creek

September 12, 1985 & letter requesting Service comments concerning
instream row analysis and fish passage

3. FERC 7378 & Elkhorn Creek
September 19, 1985 ¢ Maintenance flow analysis

This is to notify you that we are forwarding any materials related to fish
passage or channel maintenance flows to the Engineering Division (EN) of our
Regional Office in Portland, Oregon, as discussed on September 19 when you
visited our office. We w111 provide comments on the above items pending EN

review.

John P. Wolflin
Field Supervisor

cc: IDFG, Hdgtrs.,’ Boise S
. - NMFS, Portland ﬁﬁg_Fjbﬁ




United States Department of the Interior

FISH AND WILDLIFE SERVICE
BOISE FIELD OFFICE

4696 Qverland Road, Room 576
Boise, Idaho 83705

November 13, 1985

Mr. John Crockett
Myers Engineering
750 Warm Springs Avenue
Boise, Idaho 83712

Re: Review of Fish Passage Facilities
FERC 7378, 7382, 7383, 7389

Dear Mr. Crockett:

We have just been informed by Mr. Ron Walleen (208-231-6145) of our Regional
Engineering Division thai he would like to meet with you and engineers from
Idaho Department of Fish and Game and National Marine Fisheries Service to
discuss fish passage at the above referenced proposed projects. We suggest
that you contact all three resource agencies to arrange a meeting for the
purpose of engineering review. You may plan on using the Fish and Wildlife
Service conference room for a meeting location. We suggest an early fo mid
December meeting date. Please keep us informed.

Sincerely yours,

P, Wolflin
Field Supervisor

“cc:  FWS-AHR, Portland
FWS-EN, Portiland
NVFS, Portland

- IDFG, Hdgtrs., Boise




ALL 1508 CREEK
INGTREAM FLOW ANALYSIS

STUDY OBJECTIVE

fo assess the potential ‘impacts of +flow reduction on the
tisheries resources in the diversion reach of Allison Creek, an
instream flow analysis wusing the Instream Flow Incremental
Methodology (IFIM) was emploved. The specific aobjective of the
study was to develop habitat versus flow relationships for the
potentially affected fish species and life stages present in the
proposed diversion reach, and to use this information to
recommend an instream flow regime that would protect the overall
existing fishery resource. While different interpretations are
possible. the instream flows recommended in this report are
intended toc provided protecticon for existing fisheries resources
1n Allison Creesk.

METHODS AND MATERIALS

lhe IFIM. developed by the Cooperative Instream Flow Service
Group (IFG)., U.S. Fieh and Wildlife . Service, Fort {oliins,
Colorado (Bovee and Milhous., 1978; Bovee, 1982), was used to
assess the potential impacts of alternative flow regimes. Under
this methodology a hydraulic simulation model (IFG-~2) is used to
predict depth and velocities within a stream reach at various
flaows. These simulations are then incorporated with sustrates
and habitat suitability functions (expressed as probability-of-
use for depth. velocity, and substrate) for the particular fish
spgecies and lifestage of concern to determine the amount of
usable or suitable habitat area available at various flows,
Instream flows can then be recommended on the basis of the
geffects that incremental changes in instream flow have on the
amount of usable habitat. The method is not designed simply to
derive a minimum streamflow, but to provide information that can
be interpreted and used in negotiations for instream flows where
out-of-stream water uses and several simultaneously occurring
species of concern must be considered.

Applying the methodology consists of seven steps:
1. titerature review, agency consultation, and field

observations to determine seasonal species uwutilization
in the stream.

ISR

Selection of a study reach or reaches that best describe

..the areas to be affected by flow change.
&%ﬁgmp@ nnel
BT { Ll ;
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g
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Field measurements of hydraulic ant %F
characteristics. 1:412
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4. Determination selection of the approoriate habitat
suitability cr:iteria for epach species”™ lifestage of
concern.

Z. Hydraulic simulation to predict depth, velocity, and
substrate combinations at various flows.

&. Calculations of weighted ‘usable area (WUAY +for each
species’ litestage as a function of incremental changes
in streamflow.

7. Interpretation and recommendations by biologists
familiar with the species aof concern and their
management priorities.

These cseven steps are discussed below.

.

2.

A

Species Utilization

Allison Crieek provides habitat for spring chinook salmon,
steelhead trout, and rainbow trout. knowledge of the timing
of sSpawning, incubation, and rearing as well as relat:ve
abundance i= essential for establishing a monthly flow regime
that best meets the needs of the species present. The
litestage timings referred to in the license application

(Section 3, page Q) were developed in 1983 by William
Horton., of the Idaho Dept. of Fish and Game, and Mark Hill,
the Applicant’s fisheries bioclogist from CHZM Hill. In the

IDFG letter dated February 19, 1785, different 1lifestage
timings were proposed. these proposed timings are reasonable
angd justitied with the exception that adult rainbow trout are
considered to utilize the stream vear round instead of mid-
March to mid—-June. The lifestage timings of the salmonids in
Allison Creek as suggested by the IDFG are depicted in Figure
1 and will be used for this analivsis.

Study KReach and Transect Location

Ihe study reach. tran=sect location, +field data acquisition,
and computer analysis were performed bv the Idaho Despartment
of Fish and Game (IDFGEY and CHZM Hill. The study reach was
within the bvpass reach of the proposed project ang consisted
of +our transects located downstream of the bridgoe about 2000
feet upstream from the mouth. A diagram of the transect
locations 1is included with the field data sheets.

Field Feasurements

Measurements of water surface elevation, water depth. water
velocity, Iisubstrate composition., fand:mbottom-profile were
taken ..at stations at various intervals. ial TEUFEE transect.
DA . G v i o
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Water surface elevations were determined at each transect at
the right and left stream margins on the same dav when depth
and velocity measurements were obtained for those transects.
I¥ the elevations on both sides of a transect were unequal,
the average wvalue was used (HMorton, 1984).

Habitat Criteria

Habitat criteria curves were used to predict frequency of

occurrence {as eguated with preobabilities} related to
increments of preferred depth, velocity. and substrate for
each species’ lifestage being considered. The point of

greatest freguency of cccurrence is assigned a probability of
1.9. Where freguency aof occurrence is zera., the probability
equals zero. Intermediate values are assigned on a linear
scaie basis.

When selecting criteria for a particular spercies, it is
important to be sure the size of the species in question has
is =zimilar to that from which the criteria were developed and
the aoproximate size of the stream in question is similar to
that of the streams from which the criteria were developed.

the IDFG selected the probability-of-use criteria for the
species of concern in Allison Creek. Curves depicting
probability—-of-use are presented in Figures (II-3 ta [II-13.

Hydraulic Simulation

The [FG-2 hydraulic model was used to predict hydraulaic
conditicons throughout a range of unobserved streamflows.
This computer program establicshes linear regression eguations
+or the loglo {stage) ver sus loeglo (discharge)
relationships for each transect and logld (velocity) versus
logl {discharge’ relationships for each vertical along the
tiransect. Once these relationships are established, the IFG
hvdraulic 'simulaticn model is calibrated +or that stream
reach. he water depth and velocity in each cell can then be
ectimated for a given discharge.

In the process of calibrating the IFG-2 hvdraulic simulation
model , the depth and velocity data were checked for anv

anomal iec. Depths were calculated for =zach station surveved
bv subtracting the streambed elevition from the water surface
elevation. the calculated depths were then compared to the

measured depths (Horton, 1984).

f-!he IFG model is based on the premise that the velocity at a
‘:clven 1acat10n will 1ncrease as the flow increases. However,

due . to. ., :the turbulent nature of Allisen Creek. and
Dartlcularlv the "shifting eddy linecs, notm Eﬂ%ﬂ%MEJBGLt es
itnoreased - w1th increasing flow. Because QHéﬁﬁwﬁﬁf&mkfannOt

]
handle these =1tu=t1cn5. most of the anomalous velocl t“;d
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were not 1nput to the model. Occasionally., where the
anomalies were minor, the velocities were modified =lightly
to make them compatible with the model limitations (Horton,
1984,

&. Calculations of keighted Usable Width

Atter the hvdraulic simulation of the stream- reach was
completed, the resulting predictions of depth and velocity at
various discharoes were intertaced with the substrate data.
surtability criteria curves, and distances between transects
by means of the 1FG5-3 HABTAT program. The program computes
the amount of physical habitat weighted by its suitabilitvy
for the target species and lifestage.

lo estimate the composite probability of use for sach cell,
the IFG HABTAT program «ross—-multiplies the individual
probabilities drawn +rom depth, velocity, and substrate
curves as follows:

C =+¢f (V) 2w F (D) = £ (5
1 v i d 1 s 1
where:
€ = CLomposite weighinag factor for suitability i1n cell i
i
f WV ) = buitability factor for velocity in cell i
v 1 .
f iD ) = Sweitability factor for depth in cell 1i
d 1
£ €5 ) = Suitability factor for substrate in cell i
s 1

fhe total surtace area of each ceil is multiplied by 1ts
respective composite weighing factor, and the resultant
products are totaled to provide an index of habitat available
within the study reach for each species and lifestage being
analvyzed,. The estimate of habitat usability is called the
weighted usable area and is computed as follows:

(}
WUl = CiAi
i=l1
where
L = Composite weighing factor for suitability
i
i = Surtace area ot Cell
T i
.. = llotal number of cells wiﬁé@;hthg simulated stream
. reach . Ricin e d B
-' ChetiliED
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The WUA is generally presented in square feet of available
habitat per 1,000 feet of the.The WUA is then plotted against
discharge. DOnce the WUA has been computed for each discharge
of interest and for each target species and lifestage, then
the impact of altering streamflow regimes can be assessed
trom the estimated change in weighted usable area.

Interpretation and Recommendations

Establishing the WUA versus discharge relationships does not
in itself necessarily provide a recommended flow regime in
most cases and particularly not in the case of Allison Creek.
Several species"lifeetages overlap in both time and space,
and rarely are the desired flows the same for each.
Theretore, it is necessary for fisheries biologiste who know
the species use within the system to develop a flow regime
that becst suits the overall objective of fisheries
production. I+ other competing uses of the water are
involved, they too must be represented in later negotiations.

Establishing an incremental regime for fisheries protection
requires a thorough knowledge of the factors that 1limit
production for each species. For example, Juvenile rearing
rather than spawing sSuccess is genrally considered the
limiting factor for steelhead production. Chinook salmcn
production, on the other hand, is highly dependent on
Spawning sSuccess. In cases where the limiting lifestages of
several sSpecies overlap, flows must provide a balance of
protection.

Another factor that must be considered 1=  the management
priorities for each species. This is often based on relative
abundance, distribution, or relative value of the species
involved. Some stocks are managed to optimize production
trom naturally produced fish while others are managed an a
basis compatible with hatchery production. For Allison
Creek, however. salmon as well as steelhead are managed for
natural production.

fthe final treatment and analvsis of habitat simulation data
to assess the impacte of Fflow alteration and derived
recammended flows are not standardized. The simulation
output i a large mass of refined data subject to divergent
interpretations. Therefore, we selected a step—wise
procedure of IFIM data analveie and interpretation, similar
to one developed by Geer (1983}, which could account +or the

complesity of biclogical and hydrological information
characterizing Allison Creek. This procedure mathmatically
incorporates the pertinent biological tnformation far
assessing impact and recommending flows. The results are
expressed cenditions for a series of alternative streamflow
regimes. = The data treatment and s E”fﬁ¥53:~“an' vtical
orocedures are described below. %ﬁliﬂ‘ h{j
TR sk - HEE & U by d
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Step 1: Determine the 50 percent exceedance flows by month
(based on daily wvalues) from historical streamflow

data. The 320 percent exceedance flows are used to
characterize the overall prevailing hydraulic
concditions experienced by the fish. The 50 percent

exceedance flows are prefzrred over mean flows
because mean flows often reflect too much of the
short-duration peak discharges. The SO percent
exceedance flows for Allison Creek are shown below.

SO PECENT EXCEEDANCE FLDWS
FOR ALLISON CREEK

cfs July i

January 4.4 5.8 cfs
Februarv 4.8 cfs August 7.0 cts
March 9.5 cts September 4.6 cfs
Apritl 10.9 cfs {October 4.3 cfs
May 23.0 cfs. November 4.5 cfs

4.5 cfs

June IZ.6 cfs December

|
i
!
|
{
i
|
]
!
|
{
!
|
|
i
|
!
l
|

Step 2: Summarize the pertinent biological data and detine
the periods of major, minor, and no activity for the
fish species and lifestages in the affected reach of
stream (see Fiqure [1I-1).

Step

A

Establish fishervy management aobjlectives +or the
subject stream reach that can be ultimately
expressed in terms .of habitat quantity and gualitv.
these must consider the mix ot spec1es and
lifestages oCCcurring simultanecusly, possible
interactions, and degree ot present use.

S5tep 4: Compute the WUA of habitat in selected increments of
discharge +for ‘each ot the species litestages of
concern ifrom [FIM HABTAT model) . bepict recsults
araphicallv for eacse ot interpretation and in tables
tor ease ot further computation.

A

Step Determine the amount of WUA +or each speciles
lifestage at the U percent e:xceedance tiow for “the
months of major activitv. These represent the
ampunt of habitat available under existing
conditians. Then convert all WUAs values for each
flow increment: to “individual percent deviations”

(IFD) from the WUA values for Existing conditions.

PR The percent dewviation 1s used as means of
e 0 standaru121ng the habitat d Jﬁjﬂ qc@_ speci:es
lifestage. ‘ ﬁ‘ E ﬂ
3‘:/&&
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Step ©: UOn the basis of the specific management objectives
(S5tep 3) and poscsibly on other biological criteria,
develop a series of relative weighting equations by
month +or the periods of biological significance
(maitor actiwvitvyr. These eguations are used to
detsrmine "mean percent deviations® cMED) 1 om
existing conditions. these MFD values are the
arithmetic mean reflecting the o=
considerations of bioclegicallv active 11+
that occur simuitaneously. The MFD thus snabl
WU data tao be converted to a single in
incorporating the management chiectives and reEseds
each species.

Step 7@ Use the relative wsighiting
convert the IFD for sach
values tar Sachy month or,
months having tne zeme wiglogical sign:ficance. the
tiows ihat as=zc Lo be concidered range +from  the

up to the flow corresponding ta the

Hidty for tne specles lifestags reqguiring the

ter during that periad.

P
I
Ix
i

Beavelcp & summary table indicating the [FD a
tor each +low i1ncrement and +or each pio
signiticant period or month.

nd  FFED
logicallw

Step v Heview the summary table developed in Step B8  to
develop recommendations for instream flowe  that
maintain or enhance the overall +isheries habitat.

I+ the stream 15 to be manzaged sgolely tor a specific
fish habitat coptimization., the flow correcponding to

the qreatest positive deviation +rom ex1sting
conditions will provide the best poss:ble streamflow
rezgime for the target species. if the stream 1s to

be marnaged +for multiple use. flow=s can be selected
that may provide i=zss than optimal habitat but are
sutficient to protect and,. in =ome gcasec, enhance
the balanced fish habitat values.

RESUL TS AMD DISCUSSION

HaBill Rl - FiLOW RELATIOMNSHIF

lhe cutcome of the [FIM HABTAT model is depscted graphicsllv by

curves relatina WUS of habitat to incre2ments of flow in Figure
Z.2. lhe HABTA] model computes the total available kabitat area

versus Jlows to develop the BUA curves. These computations are
Dresenbed in Jables 2. the WUA for such species %gf%gtﬁ?%ﬁ% bTP
bl pmrcen+ e cgeQange:§low5 for esach month are shmwgé % E%iﬁ%&%ﬁ

(SO : ’

t..---'.)-' Tal
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Table 3
HONTHLY WUA FOR ALLISOM CREEK
30 PERCENT EXCEEDENCE FLOW

Morth and 30 Fercent Flow

o e . o e -

Species and Jan feb Marth  April Hay Jung duly Aug Sept et Nov Bec
Life Stage Jocfs 4B ods 5.5 s 1LY ers 2 cfe 334 efs 1S.bcts  7cis  dbcofs 4.3 ¢ks 4.5 cfs 4.5 cfs

Steethead
duvinile 1i73 L1298 121l 1989 20435 2045 2045 14614 1475 1134 1159 1159
Spaunirg -- -- 106 907 b4l 1144 - - -- -- - -
Incupation -- -- 1535 24928 J208 3208 3208 2089 1460 -- - -
kainbow
Adults 34 37 323 463 - 4bé 4ab 46b 417 314 i 33 313
Juvenile 19 G4t bid 1255 1413 1413 1443 Bo1 519 474 497 457
Spaun1ng -- - Bz 2277 2549 2519 -- - -~ -- - -
fncubation -~ - 1441 2868 3099 305q 3059 2052 £299 - - -~
thinook
duvenile 273 279 294 357 378 178 378 300 73 b2 25% 259
Bpawning -- - - -- -~ - -- 1250 TH b8 -- --
Incubation 1868 2043 2182 3872 -~ -- - 2981 1848 1743 -- -

ﬁéiééuétfagﬁht line exirapolation,
WUk bevond 5.1 cfs assuned constant,
HUA in cquare teet per L.{ud teet of streas.



INVYERPREFATION AND RECOMMEMDAT IONS

fhe WUA wversus +low reiationships were used to recommend a
monthly +flow regime for the diversion reach. He applied the
stepwise procedure outlined in the methods section to establish a
regime that provides balanced protection for the overall
fisheries habitat. An important step in this procedure is the
establishment of weighting formulas +or each month that account
for the species”™ lifestage cccurring simultaneouslvy. Hecause all
salmon and steelhead using Allison Creek are managed for natural
production, we gave equal weighting teo ail simultaneocuslvy
gccurring lifestages with one exception; we provided three times
more weight to the steelhead ii1festages relative to the salmon
lifestages because steelhead have access Lo approximately three
times more stream length in the proposed diversion reach. The
weighting formulas used to derive the mean percent deviations of
habitat are as follows:

UOctober 16 to April 15

MFD = E3(Steelhead J+5+1) + (Chinoek J+I) + {(Rainbow A+J+5+1)1/15

March 16 to April 15

HMFD = [3(5teelhead J+5+1) + {Chinook J)} + {Rainbow A+J+5+[)1/14

June 1& to August 15

HMFD = [3(5teelhead J+E) + (Chirnook J4) + (fRainbow A&+3+1)1/10

August 16 to September 15

MFEFD = L3 (Steelhead J)Y + (Chinook J+5+]1) + (KRainbow A+J+111/12

September 1% to October 135

MED = L3(Steelhead J) + (Chincok J+5+1) + (Rainbow A+J)1/11

where:
MFD = Average of Arc Sine
transformed IPD’s at S04 exceedence flow
Adult weighted useable area (WUA)
Juvenile weighted useable area (WUA)
Spawning weighted useable area (WUA)
Incubation weighted useable area (WUA)

(SR I T ]
Il

oo

The IPD is simply a calculation of ratios:

WwuA — WUA

Howeéer,-¢in order to calculate the mean of ratios, an arc sin ;
transformation of the IFDs is necessary to complete the MPA |
4 - 1 !

a e :
L. e N

b ——— -
e — -
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calculation. Ihis transtormation is as follows:

¥ = IFD sin (v}
where

® = iFD 1n degrees
v = IFD 1n percent/100
)

lhis is eguivalent to v—- sin

1+ the IFD is »100 percent., then the transformed [FD was:

o
¥ = @) z) + arc sin (v}

where

z + vy = lFD 1n percent/100

and z is an integer

and v 15 <1
Hesults ot this modeling are =zhown in Table 5. fhe recommended
tlows based on thi¢ analysis are summarized in Table 6. In most
cases, the recommended tlow reqime provides enhancement o+ the
weighted habitat values for each month. A brieft discussion af

the nonthly flow recommendations follows.

lable &
RECOMMENDED INSTREAM FLOWS

January 5.0 c+s Jul vy 1Z2.1 c+s
February 5.0 cts August 7.2 cts
Harch | to March (5 S.7 cts September (-15 5.0 cts
March 16-31 0.7 cts September 1&6-30 5.0 cts
April 1O.9 efs UOctober 4.4 c+s
Flaw 13,1 c+s November 5.0 cts
June 1Z.1 cfs=s December S.0 c+s
January: S cfs (MPL, +15.47 percent). this flow resultis in a

5.4 percent increase in juvenlile steelhead habitat,

4.8 percent increase in juvenile chinook and 135.8

percent 1ncrease 1in chinook incubation hab:tat. and
an increase of 1.6 percent and 1&6.4 percent in
rainbow trout adult and juvenile habitat,
respectively.

e

{- '-"-" L
i
Fouthie ub) EMB E@
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February:

Plarch 11

£n
[ 1]

March 1&6-31:

May & June:

Jurl oy

August 1-15:

August ta-A1

September

i

respectively. Rainbow trout adult
“incupation habiat will increase bvg' &
; go 7

S ct=s (MFR, +10.57 percent). At this flow juvenile
steelhead habitat i1s increased 2.7 percent. Chinook
Juvenile and spawning habitat is increased 2.3 and
7.3 percent., respectively. While rainbow trout adult

and Jjuvenile habitat is increased ©.6 and 7.7
percent. respectively.

9.7 cf=s (MFD, +4.7& percent). This flow results in
3.9 percent increase in juvenile steelhead habitat.
Juvenile chinook is unchanged which incubation
habitat is increased slightly {(0.3%). KRainbow trout
adult and juvenile habitat will increase 0.3 and 3.1
percent., respectively.

.7 cfs (MFPD, +3.61 percent}. This produces a 0.9
percent increase in juvenile steelhead habitat, no
change in spawning habitat and 0.4 percent increase
in steeihhead incubation habitat. Chinoogk juvenile
habitat will increase by 0.3X2 percent. Rainbow
trout habitat will increase by ©.35% percent +tor
adults, 3.1 percent for juvenile, 1.1 percent +or

cspawning, and U.5 percent for incubation.

1Z.1 c+¥s (MFD., +8.28 percent). This will increase
steelhead i1ncubation by 3% percent, all other
specie’s habitat is unchanged.

13.1 c¢cfs (MFD, +.1 percent’. ihis flow will
increase ralnbow trout incubation by 0.03 percent.
all other specie’s habitat is unchanged.

7.2 cfs (MPD, +11.22 percent). This flow results in
3.7 and 4.6 percent increase in steelhead juvenlilie
and 1ncubation habitat, respectivelvy. Chinook
juvenile habitat will increase by 1.7 percent.
Rainbow ftrout adult, juvenile, and incubation
habitat will increase by 2.8. 2.6, and 5.6 percent,
respectivel y.

H 7.2 cts (MFD,. +11.32). At thics flow steelhead
iuventile and incubation habitat will increase by 3.7
arnd 4.6 percent, respectively. Chinook Juvenile,
spawning. and incubation habitat will increase by
1.7, 3.4, and 5.9 percent, respectively. Rainbow
trout adult, juvenile, and incubation habitat will
increase by 3.8, 2.6, and 35.& percent, respectivelv.

—-15: 5 cofs (MPD, +17.6G5). This flow resulte in
increased =teeihead juvenile and incubation babitat
by %.6 and 8.% percent, respectively. Chinook
juvenile, spawning, and incubation habitat will
increase by 4.8, 21.0 amd 15.8 percent,
Juven1le. and
I‘é"#amand

4#&&&&
. MAR 03 1988

7.5 percent, respectivelv.
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Uctober: 4.4 cfs (MFD, +3.0% percent). YThis results in a 0.5
percent increase 1in  juvenile steelhead habitat.
Chimook juvenile. spawning, and incubation habitat
will 1increase by 1.5, O.4, and 0.4 percent,
respectivelvy. Rainbow trout adult and juvenile
habitat will increase by ¢.3 and 0.4 percent,
respectively. :

November & December: S cfs (MPD. +18.18 percent). At this flow
juvenile steelhead will increase by 7 percent.
Juvenile and incubation chinocok habitat will
increase by 6.3 and 26.3 percent. Adulit and

oo

juvenile rainbow trout habitat will increase by 1.9
and 21.5 percent, respectively.



z
e

N ALWNND -

NO.

CENPRL W=

IFDHFPD
STRERQN:
HONTH=

FLOM

T A

*

WOCONGLOALDUWN
L] L]

OO ADND LD WD

-
LI L] » LI 3 -

ArD1
Ay O
~47.98
-30.18
-14.30
-12.04
-10.83
15.47
18.82
23,867
25.99
40.73
47.68
51.20
v2.40
37.22

ALLISON CREEK
JANURRY

502 EMCEEDANCE : 4.6 CF35
HFD FORAMULA: NPD = L3 (STEELHERD J>

O

O @ F AL b

CCHIMOOK J+I12

Table 5

r CRATHBOH R+ I /7

UINTER STEELHERD

OX SR R ol R i B kU ST N EEEE N  ELE L -} . EENOE -
JUVERILE SPRUNI NG IMCUBATION
ND. 1FD IPD-TRANS IFD 1PD-TRANS 1PD IPD-TRANS Lol
S WSS O O S R S O . = L1 3 ] - - PD\M-L
1 -54.81 —47.76 - — — -_— [v's]
2 -23.23 -28.82 - — - - e,
3 -5.70 ~13.a82 - -— -— - =2
4 ~2.81 ~3.65 — — -— —
5 -2.81 -3.65 - - _— — ol
P 5.62 13.71 - — — —_ -
7 9.19 17.65 - - —_— - o
8 14.72 22,56 - - -— - =T
9 22.13 28,06 — - _— - =
10 q2.47 40.67 - - - -
311 53,51 45,44 — -- - -
12 53,40 5042 - - - -
13 69.26 55,34 — - — -
14 74.04 53,37 —_— - -— -
/
{ CHI NOOY:
«..ﬁ. O . o T £ g = = o
; . JUVENILE SPANNI NG INCUBRATION
p; NO!. IFD IFD-TRAMS 1PD LPD-TRANS 1FD IPD-TRANS
Ia 1 -42.86 -43.9% -- - -4E.50 ~44,14
I3 2 -18.38 -23.09 -— .- -27.41 -31.57
F 3 -4.76 -12.60 - — -10.17 -1E.60
2 9 -4.03 -11.58 - - ~a.42 -17.88
F; 5 -2.%6 -3,21 — - —7.92 -16.35
‘ P .76 12,60 - — 15.79 23.42
/ 7 >.6% 16510 — - 17.18 24.49
. 8 506 5. 9% — - 2%.0% 30.04
™ 3.42 15.87 - - 3%.5% 36.60
10 11.72 20.0z — — 67 .36 %% .28
11 13,9 21.91 - - _ 84,26 66.63 .
12 13,32 25.34 - — 9%.158 74,43 -
13 30,77 23,66 -- — 107.26 112.35% :
14 35. ¢ 3333 - - 114,45 0.00 .
RAI NEOH "
DTG ARELNS COCEFESEEFETEAEESESEIREINS OIS XX oENECInIEOSRSE SR JEE TN OISO EaxwFEm = = BEXXD o o
ROLT JUENTLE SPAHNING THCUBATTON &
IPD IFD -TRANS 1o 1PDO-TRANS IPN LPD-TPANS 1FD° IPO-TRANS
OoDEmMEESERNANSEEAR SR EAFFENY IETCAAGEODESOE SR DG iR A T BOESEBRREAL T NEIEASIESR O IE Lt ]2 -2 - | = In-.r -
—41.08 -39.8¢ —a5. 5 —67.65 -— . - i
-19.75 S —ar, 7 -43.73 - - T e J--t
-1.%21% -7 .9F -11.1¢& -16 53 - - - Temy
-1.59 -3 13,21 -18.64 - - - --
-0.64 —1.5¢6 B -16.73 - - - -
1.59 R i3 23.87 - .- e -
3.18 .28 o109 o7.95 —- .- -- -
9.55 1:5.0¢ 4 T3.49 — — - -
17.33 24.9% 31.91 [0 | - - - - -
37.50 33.0C %3, 38 “49.83 .- - - --
42.t8 ), 7 8,27 65,10 -- - - --
45,22 Az ze 10,82 1452 - - - -
47 .45 43,5 PR 148,21 .- - - -
4G . <11 aq,0¢ 1T 0.00 - - -- -
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Tahle 5 Con't

IPODNFD
STREAN: ALLISON CREEX
AONTH: FEBRUARY
502 EMCEEDAMLCE : 4.8 CF3
nFD FORBULA: MPD = (3 CSTEELHERD J) + (CHINOOK J+ID>
+ CRRINBON Re 2 /7

) HINTER STEEI.HERD

MAR 03 1488

-r ECRE [ 13 F 1 7 £ J L2 g 1 1] - -
JUVENILE SPAMHING INCUBATION
NO. FLON NO. IPD 1PD-TRANS 1PD [PD-TRANS IPD IPD-FRANS
L1 L 1.9 -1 ¥ 1 1 3 L -1 - ol R A T W T T BT A S A T R PRERE - -
1 2.8 1 -%56._.049 -48 .47 - - —— -
2 3.3 2 -25.33 -30,22 - - — -
3 3.8 3 ~3.26 ~16.72 - —— - -
q 4.0 9 =5.46 -13.52 - - - -
5 4.4 s -5.46 -13.52 —_ —_— - -
6 *5_.0 .3 2.73 9.51 - —_ — -
7 5.7 \ ? 5.21 i4.43 -_— - - -
a 6.0 a 11.59 19.90 - - - -—
9 6.4 9 18.79 25.69 —— -— - -
10 7.2 10 33.96 38.40 - - - -
11 8.1 11 43,34 44.05% -— - - -
12 9.0 12 55.0% q47.90 -— _— - -
13 10.9 13 64.65 53.52 — - —_— -
19 13.1 14 69,29 55,35 - - — -
CHI NOOK,
- - L W Ehle - -
SJUVENILE SPAHNI NG INCUBRTION
ND. ro1 HO., TFD IPD~-TRANS IPD IPD-TRRANS 1PD IPD-TRANS
EE SRASEEEf E 3 F iy = 1k 31 3 1 ] - L2 5 o - -
1 -48 .86 1 -94,09 -41.60 — - . -52.26 -4 .29
2 -31.85 2 -17.20 -24.51 - - -32.70 ~34.868
3 -17.73 3 -5.81 -15.13 — -— -16.722 - - ~-249.14
L -1%.98 4 -5 .09 -14.2% - - -16.03 -23.60
5 -15.09 5 -4, 6L -12.47 — - ~14.64 -22.80
S 10.57 6 2.51 .11 - — 7.34 15.72
7 14.76 ? 5.3E 13.41 - - B.64 17.09
B 20.16 8 5.723 13.8¢ - - 1%.93 23.52
o 25.70 o 6.0% 14.29 - - 2%5.66 30.43
10 37.32 10 9.3z i 4 - - 5%5.33 48.06 e
11 9%.60 11 11.497 19.30 -— - 0.82 37.30 s
2 49.61 12 15,77 232.40 _ - 79.06 62.77 -
13 %3.598 13 T .9 31.92 - - .16 ?3.74
14 F7r.52 14 3%.4€ I .56 —_ - 96.31 BI.73%
RAINBOU
AT ToE IR ECCESISGOEAIEARR SO SRR FEEERED SN BESESASEETOR e 3 I3 4 = EODZEESERNEAREELOSSECANNDNAEDERIT TEDHOREISIE WS RIS D
ADUL ™ JUENILE SFAUNING INCUBRTION
HC . [PD IFO-TRANS 1PD IP[-TRANS 1] [PD-TRRNS IPD IPD-TRANS
BN BT ECNE RN ON KT ST T TEIAETASNEEETSEERaESREamac EEt BT T 1ot b At = - 41 3 | ] -t L L E L By L = i) k)
1 -41.¢4 -an. 1% -8n.53 -68.53 - - - T a-
2 ~20.50 - 25,90 -51.6% —4%5.97 o — - -
3 o-2.64 ~3.70 “ 17,37 -2q.97 -— _— — -
4 -2 52 -3.1e ~16.92 ~2a.320 - - - -
5 ~1.%9 -T.21 “15.1% -Z2.91 - - —- -
6 0.3 1.5¢ 7.6k 16.07 - -— - -
T 2.2 3.9% 12.82 0.99 - - - —
a 8.52 1,97 211 6€ o7.05 - - - -
] 16.72 2941« 31.1% 53.95% - - - -
10 36 .59 IT.2:2 4 52 43.01 - - - -
11 41.32 43,00 6i3.53 u%.94 - _— - -
1z 43.65 43, 9% 94.13 -8 T - - - -
13 16 .06 qn, v 3.3 136.07 - - - -
14 47 .00 a3, 2¢ h3-34%: 1y 0.00 - - - -
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Table 5 Con't

IFONPD
STREAN: ALLISON CREEFK
NOMTH: NARCH 1-15
502 EXCEEDANCE : 5.5 CF3
AFD FORMULA: NPD = (3 CSTEELHERD JD « (CHINOOK J+I1D>
’ + CRAINBOM A+.J> 77

WINTER STEELHERD

JENILE SPAMNI HG IMCUBATION
NO.  FLOW NO. IPD 1PO-TRANS IPD LPD-TRANS 1IPD IPD-TRANS
(I I & 0 1 11 1. 1] s W o - s -
1 2.8 1 -5a.22 —49 . ?3 - - — -
2 3.3 2 -29.03 ~32.60 - —— - - e .
3 3.8 3 -12.82 -20.98 - - - - R
4 4.0 4 -10.1% -19.%68 - -— - -
5 4.4 5 -10.1%5 -13.38 - - - -—
6 3.0 & -2.36 -3.84 - -— -— -
Fa §- r 2.94 .38 - -— —-— -
8 6.0 | 6.06 14.25 — — - - \
9 6.4 e 12.90 21.05 — — - -— ‘
10 7.2 10 31.71 34.27 - - - -
11 8.1 11 40.99 %9.81 — - - - .
12 9.0 12 47.36 93.49 — -— - - !
13 10.9 13 565 .49 43. 7% - - — —
14 131 14 60,90 51.29 - - - —-
CHI NOO}:
£ T TR T TR S A e o LT 2] - -
JIRENILE SPALINI NG INCUBRTION
WO . nrol NO. IFD IPD-TRANS IPD IPO-TRANS IFD IPD~TRANS
e SR e D —mm = e O = HE = TR =R, - .
1 ~-50.17 1 —45.94 -43,24 —_ .- -5%.91 -48.40 :
2 34,24 2 -21.43 -27.58 - - -37.36 -37.97 ;
3 -21.99 T -11.%¢ -19.88 -— —_— -23.10 -26.72 -
4 -20.67 q —12.88 -19.2¢6 — - ~22.16 -28.29 )
% ~20.01 ] -3.532 -17.98 - — ~21.17 ~27.40 '
& ~7.87 6 -2.72 —3,499 — - -0.87 ~-%.39 .
7 4.76 ? n.00 0,00 - - 0.32 3.25 -
& 13.56 8 3.3a 3,34 - - T.06 19.41 T
9 20.06 9 3.66 4.72 — - 16.04 23.61 SR :
10 32.36 10 3.74 11.1% - - 4% _ 45 41,23 oo K
11 38.37 11 5.76 13,91 - - T 4% _46 & .
12 43 .46 12 3.86 13.30 - - 6% . 3% 5Z.94 .
13 57.13 13 21.42 ™56 - - TS 61.65 :
19 42.00 34 23.57 32.31 - - 2.59 56,11 s '
RAINBOU ) -
=1t F 13 3 EEFEDaXICEIXSCNOmTE D - == I=E t =1 1] -m - F-F X .
ADULT JUVENILE SPAMNING INCUBATION
NG . [PD IFD-TRANS 1PD 1PU-TRANS 1P {PO-TRANS IFD IPO-TRANS
wm EREEARREE-RREPOF 3EN-ITE NSRS £t L s r ¥l 3 L ET- £ 19 k- f | =REI k-3 ] - O IR
1 -q2.72 -an, 37 . Pl -£9.%4 - — - ) -
z -11.98 ~2T.9 -55.8¢ -46.37 — —— - -
z -4.64 -12. 4« —24.9% ~19.95 -— - - -
= -4 -0 ~24,10 R 11 - - - -
5 -3.41 - 10,637 -2 4E C 2830 -- - - -
6 ~1.09 -2, 38 ~1.83 ~7.E3 -— -= - —
7 0.3% 3.1¢ 3.0% 10,173 -- - - --
& 6.%0 14. 77 11.2¢ 18.638 - - - -
] 14,55 22,4z 13,37 ] J6.47 - - -- -
10 3406 35.7C 33.8¢ 5.59 - - - -
11 38.70 3. 47 %5407 47 .34 - - - -
1z 41.:8 39.9; g 1 t1.%59 - - - --
13 45, 1% 101,91 3.29% - - i -

149 4.7 4..71 130,12 0.00 - - - -

P e
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CONT A WA

=
[=]
]

[
]

UG L NN -

IFONPD
STREAN: ALLIS
RONTH: NRRCH

502 EXCEEDRANCE
AFD FORRMULA:

FLOU

[y Fl
HWOOQRYOROOMLAWWN
mOO=RRALDVYDADDWR

HPD1
R ECEE R
-58.21
—43,67
-28.84
-27.92
~27.46
—-4.79
3,61
19,00
30,493

88 .00
122,02
193,11
48, 12
19.80

HC .

n
]

LWL W) -

ON CREEK
16-31
: 5.9 CF3

MPD = C[3ICSTEELHEAD J+Se1> +

CCHINOOY. JeID

Table 5 Con't

+ CRAINBOW FeJsS+123 /15

WINTER  STEELHEAD
- L] S = B3 vy Lol L] E 10—t ) £ 2. v L 1 3 Ef ] b F 3 -
JUVENILE SPAHNI NG IKCUBATION
NO. iFD IPD~TRANS 1PD IPO-TRANS IPD IPD-TRANS . L
MTEE R N T T I T T FET LT ) - - — e = -
1 -58.22 -q9.73 —7?.00 -61.34 -44.63 -41.91 -,
2 -29.03 -32.60 92,00 -73.57 -3%.70 -36.69 i
3 -12.82 -20. 96 -62.00 -%51.94 -14.07 ~22.03 ;
4  -10.1% -18.58 -62.00 -51.94 -12.70 -20.98 o | :
5 -10.15 -18.56 -€2.00 ~51.94 -12.70 -20.08 [ W |
6 -2.36 ~3.849 1.00 574 ~1.04 -5.86 P == i
? 1,94 5.38 0.00 6.00 0.29 3.58 ﬁ % :
8 6.06 14,25 33.00 35.06 717 15.53 == = N
9 12.90 21.05 78.00 62.03 16.16 23.70 cTEE i
10 31.7% 39.27 178.00 291.13 40.98 39.80 b 7 !
11 4).9% 39.91 313.00 428.03 55.31 46.05 o !
12 47.36 43.49 466.00 735.34 66.34 55.26 2 o M
13 86 .49 43.73 807 .00 939.82 90,62 72.16 = vy =L 3
14 60.90 51.29 1041.00 0.00 106.99 0.00 =3 = '
QNWW i
nﬂuﬁiu 1
CHI HODK :
EENEEARSAREETSARFSEEIS I EWMOEE BT ST S S gk w 6 IS DX ST X G s e T2 il 0N T K X AN SR KT T SR = o .
JUVEKILE SPRMMI NG INCUBATION - I
NG {PD IPD- FRANS 1PD IPD-TRANS IFD IPD~TRANS
mE EMICETE DRI T S T ok DA Y v i Bt i 12 bt 2R Y TR LI 1 0 7 XN L =1 F 1}
1 -45.94 ~a3._249 - — -5%5.93 —48.40 -
2 -21.42 -27.%6 - - -37.86 ~37.97 . A
3 -11.56 -1% .86 — - -23.10 -2B.72 S
4 - 10.9& -19.2¢6 — - -22, 9% -26.29 .
= ~9.52 -17.98 _— - -21.17 -27.40 )
6 0.7 -3,4% - -— -G.87 -5.35 o g ;
v n.00 13,00 - —_ G.32 3.25 - s .
8 .34 3.349 —— — V.06 15.41 - . t
™ 0,56 4.7% — - 16.04 23.61 Lo
10 3.74 1i.1% - - 43 a3 11.23 H
11 5.7€ 13.91 - - 57.7% 4% . 46 H ¢
12 3.8€ 15,30 _— -— 65.35 52.34 .
13 21.4% 2. 56 — - 7T .45 61.55 ’
14 25.97 32,31 - - 8%.59 66.11
RAT HEOU
TRERESABICE ESSEOESTOSSSSE SR AL TSP EETIE XS AN O EATE T IT CRA IS E ST S ERE S I-=F FE P10 F 1 3 - F L P 452 § 1 3 FOTeE.} = N NN IX
ADULT JUVENTLE SFALINT NG INCUBAT T O
(FO IFO-TRANS . IPD 1PL-FRANS 1PD [PD-TRANS IFD IPD-TRANS
i L P B 2y S Bl 1 1% T5 AWM LS EL A 3T 3 -y mE=w ET TR -mIx L3 v o -
—q2.72 403,82 -87.7¢ -6 .54 -78.80 5259 42,91 ~q4.6n
1,98 -27.9e -55 . 8¢ -8 37 -%2.62 T -3&.17 ~-33.1n
—4. ¢4 - 1. 4. -24,92 -29.95 -30.05 -32.24 ~1%.49 -23. 44
—4_%5 -12.0z -39, 1C —39_40 -29.05 -3z.62 ~1£.34 -23.00
-3.41 - 183 S EaLAE -6.30 —o7. 08 ~31.34 -14. 16 -23.10
-1 T -1.53 -7.23 -2.99 -5 -1.0% —6.32
0.3t 3.1¢ 3.0¢ 10.13 1.12 t.08 G.49 4.00
6 .50 14.7% 10.2¢ 18.63 13.24 21.63 €£.19 15.63
14 . % 22,42 13.8% 69> TD.ID 3%.40 1&.. 46 25.44
34.06 5. 7C T3.3¢ B -1 LT .96 57,52 50,38 4% 22
870 3547 54,07 «?.34 %6.13 TE. 06 6t .69 5475
41.:8 9.9z T3¢ 189 o2.04 15¢. 36 604 52,76
13_34 A, 1% BUPEE 123,29 13,02 I0Z.0% 9e.39 §3.95
9.7 a.,71 130,17 0.00 214.09 ¢ 112,36 0.0

=
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L-R- S B T

IFONFD
STREAN:

nFD FORBULA:

FLou

D)

o
) .
OO AONDA0DWD

4

NOOONGPIPARLAANWUN

AFD1

ALLISON CREEF
MONTH: APRIL 1-13
502 EXCEEDAMCE =

-54.05
-58.%1
-2 ,12
~51.¢5
-51.57

47 .00,

~46 .33
-44.10
~11.1%
-33.41
~27.59
-21.39

0.00

17 .06

IFDOFD
STRERM:

=
a

PRS- X' Y. EVE- 3 WY Sy

[ R

13.9 CF3

APD = [3CSTEELHERD J+S+ID> +

CCHINGOK J+ I
CRATHBOW A+J+52133 7156

Table 5 Con't

+
. MINTER  STEELHERD
Y A A S A g O T e e o el - - -
JUVENILE SPAUNING INCUBATION
HO . IrD IPD-TRANS IPD IPD-TRANS IFD IPD-TRANS
[ 3 W El - C L L E ] e - . - - o=
1 -73.30 -%3.89 -ar.46 -60.84 -70.9% -57.39
2 -54_65 -47 .67 -SG5 12 -B4.61 -66.27 -54.499
3 -44.29 -91,72 ~95,81 -¥8.19 ~54.92 -q47.82
9 -42.%6 -40, 7?4 ~a%_31 -78.19 ~%4.20 -47 .41
5 -42 .50 ~40 .74 ~95.51 -7B. 19 -54.20 -47.41 .
6 ~37.61 -37.82 -88.8% -70.%51 -48.09 -43,30
7 ~35.5%0 -35,57 -B8.97 ~v0.61 ~47.33 ~43,47
8 -32.23 -34.59 ~-&5.34 ~67. 49 -95.78 -41,43
9 ~27.8% -31.85 ~-80,37 -63.70 -39.06 ~38.68
10 ~15.84 -23.4% -69_35 ~%56.33 -26.04 ~30.68
11 -2,90 ~13.34 -549_47 ~47 .56 -16.52 -25.49 @
12 -5.92 -~13.97 -3%5.39 ~36.51 -11.59 -19.99 Pea)
13 a.00 .00 0.00 0.80 0.G0 0.006 P
14 2.82 .66 *%.80 30.53 9,564 16.09 —
: o
. <
CHI N0
R EE AN ETENE ST T AN E O EENErROE ST ESE R ERN R e W .y 1 f - 2R rat o ol o e A3 S0 T R
JUVENILE SPAHNING INCUBATION =T
HG . IPD 1PD~FRANS IFD IPD-TRANS IFD IFD-TRANS =
il ST ey g a TR I NS 3 ON W T G I N FEF-E =0 EL ] RSO T T O ISR TN XN AR R
i ~-%4 .30 -5, 62 - - -7%5.19 ~68.10
2 -35.2¢9 -35.49 —— —_ -64.98 ~53.72
: 3 -27.17F -31.42 - —_ -856.66 ~-48.83 -
q ~25.61 -31.0% - — -56.30 ~48 .62
5 ~25.4% -33.32 - -_ -%%_38 -46.20
6 -13.8% -2 .48 - - -q4, 14 -41.63
7 -17.6% -24.84 - - -4% .47 ~-q41.2% .
B -17.37 -24.63 - - -39.67 -39.04
4 -17.0% -24,42 - - -34.ul ~36.04
10 - 14.57 -22.44 - -— ~1%.16 -2% .95
11 -12.8% -21.04 — -— -tt.11 -19.47 :
12 3.5 -17 .98 —_— — -£.82 -1%5.14 5
13 11,00 .00 n—— - 0.0 .00 O
14 5 .58 14. 04 —_ - .46 10,72 -
RAL HEOW
SHERPOAT SR DSERASEISIESERIOAFTEIITEETEIC AFAEAISISSOXOCEOTSTOSREroCcaccIETE = - a - Eoox=
ADULT JUENILE SFRUNING IHCUBRTTON ]
IFD IFD-TRANS IPD 1PL~TRAMS IFi1 [PD~TRANS IFD IPD~TRANS
-y e e g, o Syl S B S o g gy R LD ANSE RSy EN gy ESS RO oERE =S BEEEREARSSo kRSl RSB COREY S M RN TR R 2 kD e e
=o0,04 -5, PY -9:4.21 -T6.07 -a2 53 -7, 14 -74.56 -59.71
e e T - .07 -62.73 -£3.31 -6%.3% -6E.91 ~fiG. 11
-33.46 -35.32 -64.4C -53.37 -75.25 -5C .24 ~57.71 -9 .44
-33..6 -33,2: -64.02 ~-53.14 -v5.01 -50.01 -57.43 -q9.27
-32.¢1 -Z34.83 -63. 2« -52.563 -79.31 -5, 54 -85¢.349 ~ag,93
-31.10 -33.9C -53.%¢ -6 .93 ~E5.83 -5, 23 ~5C. 3% %5 . 20
-30.02 -35.7 -81.52 -5 _ 54 ~tq.23 ~33.36 -4t . 48 -44.70
-3, 70 -3, 4¢ -4 -43,569 R T -5C. 7B ~4% .50 -42.43
~ 20,09 20,63 -3 17 -41.07 -%d.11 -4v. 36 -40. 94 -39.41
-6 .18 -14.7" -Zn .37 -I7.13 -k, 54 -3¢ .22 -2e.39 -23.59
~F.a - 10,33 PO L] -%1.27 -30.92 -3z.78 ~-1t..19 -23.73
~1.51 - P0e - 15,9 -iT.%1 -201.12 -27.36 -, 48 -18.4}
0,00 L0 1.0 0.9 Q.09 a0 .00 Q. H)
0.5 A Be W 1) 1v.8” j0.6% 19,33 £.03 15.04
CREEF

RLLIS0N

(S



Table 5 Con't

IFDMFPD
STRERN: ALL1ISON CREEE
AONTH: APRIL 16-30
%02 EMCEEDANCE : 10.9 CFS
MPD FORMULA: MPD = [3CSTEELHERD J+S+I> + CCHINCmL J>
+ PRINBOU A+JrS+ID] 714

HINTER STEELHERD

- { ] - F L I ] e A M I
JUVENILE SPANNI NG IMCUBRTIGM
HO. FLOW WO, iPD IPD-TRANS 1PD IPD-TRAMS 1PD 1PD-TRANS
.1 e it V71 1.7 ) ZE=ms B EEETEEIE W T . ] £ 1 1 L = ] - e A
1 2.8 1 ~73.30 ~%3.68% -97.46 -0 .84 ~70.95 -57.39 ’ H
2 3.3 2 -54.65 -4 .67 -99,.12 -84.61 -66.27 -%59,.99 g
3 3.8 3 -44.29 -1 .72 -9%.861 ~v8.19 -54.92 -q7.82 .
q 4.0 q4 -42.58 -1p. 74 -9%_81 ~78.19 -%54.20 ~q47.41 e
5 4.4 5 -42.58 —hD .74 -9%5.81 ~78.19 -54.20 -47.41 O
6 S.0 5 -37.61 ~F7 .82 -58.86 ~7.51 -48.09 -43.%90 Urn O
? 5.7 7 -35.50 ~%5 .57 -88.97 -¥0.61 -47.33 -43.47 \{nfdw oo
8 6.0 8 -32.23 -34.59 -8%5.34 -¢7.48 -43.78 -41.43 ey 2 ,
9 6.4 9 -27.95 ~%1.85 -80.37 -63.70 -39.06 -38.68 cass |
10 P.2 10 -15.84 ~@3.4% -69.35 -56.38 -26.04 -~30.68 = Zora e .
11 8.1 11 -2.90 - LB.34 -54.47 -47.86 ~16.52 -2%.49 "y = '
12 9.0 12 -5.93 --n3.97 ~35.39 -36.51 -11.59%9 ~-19.59 3 o
13 #10.9 13 0.00 .00 0.00 0.00 0.00 «.00 R =T
14 13.1 14 2.82 B.66 25.80 30.53 %64 18.09 = !
CHI HOOR :
E L+ T B 1] & - ] - mEE - L —: F- 3.1 1 1] ”
JHWENILE SPAMNING INCUBATION A
ND., neoi1 NOi . IPD IPL~IRANS 1PD IPD-TRANS 1PD 1PD-TRANS
acEx N R IR NN Op S SR £ 1 ] = - - - [ =-- $ [} 3-t ] - o
1 -64.33 1 -56.30 -0 .62 - - _— —
2 -56.86 2 -35_29 -®5 . 4% - — - —
3 -52.36 3z -27.17 -Z31.42 — — - - T
q ~51.98 4 -26.61 -F1.0% . — - -
5 -51.81 5  -25.49 3.3z - — - -
& -47.39 & -19.8% ~D6.4E — — - —
7  —46.69 7 -17.6% -24.84 - : - —_ _—
8 -44.47 8 -17.37 - 24,63 - - - -
9 —41.5% 9 -17.0% -24q.47 — - - -_— .
10 -33.95 10 -14.57 -22.449 - - - _— .
11 -28.17 11 -12.89 -21.04 - — - -
12 -21.84 12 -, 52 - 179 -— - — —
13 .00 13 .00 2.00 - - - - :
14 17.951 149 5.8¢€ 14.0% — - - —_ iy
RII HBOW :
s X ErEIEErESSEEEESIICIEEESE AN - L= F T T MEArci W N O IR R R u
ADULT JLH/ENILE SPRALNING INCUBRTION ¥
NL: . [PD IPD-TRANS IPD IP[-TRANS 1£0 [PO-TRRANE 1FD IPD-TRANS i
e W £y oh - ME TR R W W T G TR G e e e e A =T TR TR S i S sy B N = T A TN R T . .
1 -50 .04 -84, 7€ -99.21 ~76.07 -uz. 53 -74, 14 -?4.56 -59,71° >
b -5 5T -q2_4€ ~79.07 ~42.76 -£3.31 -5%.39 -6E.91 -56.11
z -3X 48 -35.3% - AL ~53.37 ~75.35 -60.249 - T L =49_ a4
q -33.26 -35.2% -64.00 -53.149 -v5.01 ~60.01 -57.43 -49 27
5 32,61 -34.82 -63.2< -52.68 -r4.31 -5¢.54 ~5¢,84 -43.93
& ~31.10 -53.9C -53,3¢ ~d6.93 -¢5.83 ~%e .03 -50.3% -4%. 20
7 -30.02 -33.2:2 -53. 1 -5 .54 -&4.39 -5Z.36 ~4% .98 -44,70
8 -0 -3y, 4e A -43.69 -59.99 ~5C. 76 ~4% .60 42,48
o -20.09 25,63 -43.17 ~+41.07 -5q.11 ~47 . 36 -0 .44 -39 49
10 -6 .48 -14,7F -35.33 ~%7.18 —i0.84 -3¢, 72 . ~24,.39 -29.59
il -3.04 - 10,37 < 20,9t -%3.27 -%0.92 -3z.78 -1e.19 -23.73
i2 -1.51 -2, 0¢ - 15,9 -13.51 -91.12 -27.36 ~& .98 -15.41
13 0.00 0,00 .00 0.00 0.00 0.130 0.00 Q.00
14 0.e5 E P54 3,13 17 .87 10.93 19.03 .03 15.04



IPDIPD
STRERAN:

502 ENCEEDANCE
MPO FORMULA:

ALLISON CREEK
NONTH: NRY

: 23 CFs

MPD = [3CSTEELHERD J+S+1> + (CHINOOK B

+ CRAINBOM R+ J+5+12] 714

HIWTER  STEELHERD
- [ ] t 3-1 §-7-F 3-3-1}
JUVENILE SPRUNING INCUBATION
NO.  FLOM NO. 1PD IPO-TRANS IPD IPD-TRANS IPD IPD~TRANS
L.t a1 ¥ 01 331} E.t } - - -
1 2.8 1 -v4.03 -59.37 -97.98 ~81.84 -6Z.17 ~%2.64
2 3.3 2 -53.89 -43.36 -99_30 -85.20 -57.24 —49.16
3 3.8 3 -as.82 -42.60 —96.67 -79.48 -42.95 -40.89 —
4 4.0 4 -4q.16 141,69 -96_67 -79.48 -41.94 -40.36 P
5 4.4 5  -44,16 41,64 -96.67 -79.48 -41.94 -40.36 o
& 5.0 6 -39.32 -38.8% -91.15 -72.69 -34.19 -3%.78 —
7 5.7 7 -32.26 -37.62 -91.24 -72.78 -33.23 -3%.20 o
8 6.0 8 -34.08 -335.72 -88.34 -70.04 -26.73 -32.41 =
9 6.4 o -29.83 -33.10 -94,40 -66.74 -22.75 -28.19
100 7.2 10  -18.14 -28.21 ~75.64 ~60.92 ~6.24 -14.46 mwm
11 8.1 11 -12.37 -20.59 -63.80 -53.01 .29 10.45 =
12 9.0 12 -8.41 -16.86 4964 99,22 11.9% 20.23 =
12 10.9 13 —2.74 -9.%52 -20.51 -26.93 2¢.78 31.16
14 %13.1 14 n.00 0.0 0.00 0.00 36,99 36.44
CHI NOOK
L 1.} :-= F 1% -t 3 =3 1. ] WE EXTRIR ==
, JUVENILE SPRUNING INCUBATTON
ND. nPD1 NG IPD IPO- [RANS 1P0 [PD-TRANS PO IPD-TRANS
ETiE  THTE ENCHEE R . o - = mhIE S
1 -s3.92 1 -53,73 -50.03 - - - -
2  -58.43 2 -33.89 -38.56 — — - -
3 -51.89 3 -31.22 -33.97 - - - -
4  -51.50 4 -30.69 -33.64 _— - - -
5 -31.349 5 -29.6% ~32.9¢ - “— — -
6 ~47 .00 [ -24.34 -29.56 - - - -
7 -6 .31 T -22.22 -28.13 - - — -
a -4 06 a -21.96 -27 .94 —_ — - -
9 -41.08 o -21.69 —27.7¢ - —-— — -
10 -32.70 10 -19.31 -26.07 - — - —
11 -23.30 11 -17.7% -24.9C - — -— - -
12 -16:96 12 -14.5% -22.43 - -— - - :
1z ~5.96 13 -5.5¢ -13:63 — - — -
14 B.28 14 n.00 0.00 - —_— - - .
. RAINEOU
EBEEIAEBDIIIM DN mamSicoasdoass s e = e EBxkeEEE2EDS DoEITDTE - t -1 -4 L X RE
ADULT JULENILE SPAUNT NG INCUBATIOH .
NG 1FD IPD-TRANS IFD IP0-TRANS IFD {PTI-TRANE. IPD IPD-TRANS
e Lt 3 - ¥ 3 1 Y E 18 31 ¥ 71 = AR DECETSEECE RS XE NI SRR I 3 R T X T oy o A e Ny 4 N R A
1 -30.30 ~S.9q -4, 66 -76.69 -0% . 25 - e, 34 -~76. 17 -60.78
b~ -4, 92 -2 .68 -80.37 -64.03 -54.91 -y o 18 -7D.47 -57.3%1
3 ~33.91 -35.61 -67.37 ~-05.17 -rP.73 -1 .34 -a0.38 -50.99
< -33._£% -35. 46 -67.0Z -54.9% —77.41 -41.52 -60. 12 -55.84
5 -33.05 -35.0% -605.31 _%q.82 —76.73 —ni.19 -59.56 -50.51
& -31.%% =-34. 17 =572k —49. 1?7 -t4.11 —-5¢ .24 ~-5%.48 WLM.QO
rs ~30.47 -33.51 -855.2C -7 .99 —-&7 .80 -5% .43 . -52 .56 465,53
5 -26.18 -30.7F -53.05 a6 .20 -£3.583 -57.03 -49.04 -4, 45
9 20 .60 -2 .9% -4 .91 -3 .80 ~58.52 -4% .60 ~ 4, 20 -q1.67
10 -7 ug -15.4% . -41.32 -4 .30 -6 .53 -47..01 -20.16 -32.63
11 -3.66 - 11,33 -33.0% -35.09 -37.% -3 .7 ~31.48 -27.61
12 -2.15% -3.4z -20.9% -28.61 -28.70 - .39 -1%.66 ~23.31
13 Q.9 =-4.6( —3.37 ~16.80 Q.61 -1£ .06 -t.31 -14.55

14 Q.00 R P9 | 3.0C a.00 o.on I .00 0.00 2.00



Table 5 Con't

I1FDRPD
STREAM: ALLISON CREEK
MOMTH: JUNE 1-15
50Z EXHCEEDANCE s 33.6 CFS
NPD FORNULA: rMPO = C3CSTEELHERD J+5+1> + CCHINOOK JO
+ CRATIMBOM A+ J+S+1I32 A14

WINTER STEELHEAD

- - - - A . - - -y
JUVENILE SPAUNI NG CINCUBRTION e
NO. FLOW NG . 1PD IPD-TRANS IPD IPD-TRANS 1P IPD-TRANS 5 —wiem—""" " 7
S3dm N B WIS A - ""l.'l-"'lll“--'l"-n- Fer vy T T e L N e g oyt - -
1 2.8 by -74.03 -59,.37 -97.986 ~-81.84 -63.17 -%52.649 . -
2 3.3 2 ~55.99 —4i3.368 -99.30 -65.20 ~37 .29 -49. 16 .
3 3.8 3 -q%.82 ~q2.60 «96.67 -79.48 -42.93 -40.8%9
4 4.0 4 -q4, 16 ~-q4]1.64 -96.67 =-79.48 -41.949 -40.36 o0
5 4.4 5 -4, 16 -4q1.64 -96.67 -79.46 -41.94 -40.36 [e®]
] 5.0 [ -39.32 -33.83 ~91.15 ~-72.69 ~-349.19 -35.78 o
7 5.7 e ~37.2¢ -37.62 -91.24 -72.78 -33.23 -35.20 -
8 6.0 8 ~34.08 -35.72 -B8.34 -70.04 -26.73 -32.41 e
9 6.4 9 -29,.83 -33.10 -64.40 -66.74 ~22.75 -268.499 Loy
10 7.2 10 -18.14 -25.21 -75.64 ~60.42 —-G.24 -149.46 o
11 8.1 11 -12.37 -211.5% ~63.80 ~-53.01 3.29 10.496 =T
12 9.0 12 ~8.41 -15.8& ~q8.64 —q4.22 11.96 20.23 =
13 10.9 13 ~2,.74 -23.5% -20.51 -26.93 26.78 31.136
14 #13.1% i4q 12,00 n.00 0.09 0.00 38.99 35.654
CHI NOOK
FE P T E P B b =t - F - % 1L 3 + 1 2 0 & =3 J E=alek - -}
SWENILE SPRHNING : INCUBRATION
NG, nrPOD1 NO. TFD 1PL-TRANS IFD IPD-TRANS IPD IPD-TRANS
w9 ENTRIN NN ETR L% FET- L YRR L E T Rk Lo - = L} = T4 1t 3 ]
1 -63.92 1 -53,73 -50.032 - — - —-
2 -138.43 2 -3g.89 -33.3¢& - - ol -
3 -51.089 3 -31.22 -33.97 - - - p
4 ~-51.50 4q ~30.69 -33.64 - - - -
5 -51.34 5 -29.53 -X2.9& - - - -
6 -4? .00 6 -24.34 -29.9¢ - - - -
7 -35.31 7 -232,22 ~23.13 - - - - .
8 ~44 06 8 ~-21.9¢ -27.94 — -— - -
9 —41.06 9 ~21.6% ~27P.7E - - — - .
10 -32.70 10 -19.31 -2n .07 - -— - -
11 -23.30 11 -i7.72 -29.90 -_— - - -
12 -16.98 12 -14.5% -22.42 - - - -
13 ~5.96 13 -5, 596 -13.563 - - - -—
14 8.28 14 0.0¢ 12.0C - - - -
RAIHEOU
ZRrAamIES FUSPARAIASNNEISE SCEIISEAINSE SEILASCETOOST RDEAEDEEIEDICESEX FETELDL T SEmom - = ey
ADUL™ JUENTLE SPRUNING INCUBRTION
KO, TFD IFD-TRANS 1D IPL~TRAMS 1PD {PD~TERAMS IFD IPD=-TRANS
Ea TR i s S ANANS IR GRTR A N W W o AT M Il e T EER BT 1°F L0 14 CETTTI T EL PP BT L S L LT F L3 T3 21 L1 31 1
1 —-50 .30 ~51.94 -3 -r6.68 -643.29 —79.,94 ~PE. LT -50.78
2 -45.92 -] .68 ~81). 3¢ ~-¢q4.03 -&g.91 -5% + 1% -70.37 ~97.34
ks -33_%1 -35.61 -67.37 ~-55.17 =-Tr.73 -51 .34 -60.38 50,93
4 ~33.¢9 -35._4¢ ~67.0z -54.95 -rP.41 -61.52 -50.12 ~-50.849
5 ~33.09% -3%5.0% —Bis. 33 -, N2 ~-v6.73 ~651.19 -3%.56 -50.%1
[} ~21.55 -34.17 5.2 —-49.17 -¢9.11 ~%%. 48 -47 .00
7 ~30.47 -33.51 -5 .20 -4T.99 -7 .50 -5, 56 ~46.53
B -26.i8 ~30.°77 -50.0% -46 .23 -63.83 -4, 134 -q 4. 45
9 -20,.40 - Din IS RS | -43.80 -55.82 ~44.20 ~41.&7
10 -7.085 -15.43% ~41.37 ~«0.20 -46.53 ~29.16 ~32.63
11 -3.66 -11.3% . -33.0% -35.09 -37.55 -31.48 27,61
12 -2.15% ~-3.42 -23.9% ~2G.01 -26.70 ~-1%.456 ~23.31
13 -0.64 ~4.6( ~3.37 ~i6.850 -9.61 —£.31 ~14.5%
14 Q.00 .00 21,00 Q.00 Q.00 Q.0 3.00

ok mden e

Vs

P
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VN ALWNN~
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'

ek kot 2
AN =D OB NERBUN =R

14

IFDHMFPD

STRERA: ALLISON CREEE
HONTH: JUNE 16-30

502 EXCEE

nro FORMULA:G

FLou

WOoOORNGCIAALALUWUN
L]
OO MNADANDODAOOWND

-
N

nPD1
mEDaEEminn
~37.44
-49 .52
~42 62
~42 09
~41.91
~38_.37
-37.46
-35.37
-32.50
-23.35
~12.93

-7.2
1.53
il.5%9

IFDMPD
STRERN:

DAMCE =

33.6 LFS

APD = [3C(STEELHERD J+I> + CCHINOOK 4>

+ C(RAINBOM A+J+I>1 /10
WINTER  STEELHERD
- . -
JUVENILE SPRUNI NG IMCUBRTION
NO. IPD IPD-FRANS 1PD IFD-TRANS IFD IPD~FRANS
=mr o, E 1§ 3 - -
1 -?4.03 -%59,.37 - - -63.17 -52.64 T
2  -55.89 -43,38 - _— -57.29 -49, 16
3 -43,.82 -42.60 - — ~42,.35 -40.89 |
4 -44,16 ~-41.64 _— - ~41.94 -40.36 H
5 -44.1¢ -41,64 - —-— -41.94 -40.36 i
6 -39.32 -33.63 - — -34.19 ~35.78 :
7 -37.26 -37.62 -— - -3%.23 ~-3%.20 ,
a8 -34.08 -35,72 - -— ~26.73 -32.41 |
9 -29,83 -33.10 - —_ -22.75 -28.49 !
10 -13.14 -25.21 - - . -14.46 !
11 -12.37 ~20.,59 - - 3.29 10.46 {
12 -8,41 -16.86 - - 11.96 20.23 f
13 ~-2.74 -3.53 - T 26.78 31.16
14 0.00 0.00 - — 36.99 36.64 ;
CHI HOOF -
Lt o b 2 d 3 —-F F 13 F-3-3 ]t} b 4 -1 ¥ | 1 | ] E 2 3 1.1 b3 .
JWENILE SPANNI NG INCUBATION -
M1, 1PD 1PO-TRANS 1PD [PO-TRANS IFD IPO-TRANS 2
=\ BN TR - E= 8 24 =1 3 P —3 3 4 F 2.3 3 14 3 3 F 13 E 1t 1 - VREZN AR -
1 -58.73 -%51.0% - — - -
2 -33.89 -33.%8 - — - -
3 -31.22 ~-33.97 - - - -
4 -30.69 -33.64 —_— - - _ _—
5 -29.63 -32.96 - —_ — —
& -24.34 -29.56 - — - - . .
7 -2z.22 23,13 - - _— —
8 -21.9¢ -27.94 - - _— - W
& -21.69 -27.76 —_— — - - Lo
10 -19.31 -25.07 - - . . -
11 =172 -24.90 - - - : -
12 -14.5% -20.42 — — - _—
1z =5.56 -13.53% - - -— : -
14 n.0¢ 2,00 — - - el -
RAINBOW { .
L2t -E L Tl T4 LT P e it FF Ly Bt E-1 ] DSEEIOESCESFIASNENOI SOONEECSCTSREEIACINSNNIRODE = MANEE NI .
ADULT JUUENILE SFALUNING e INCUBATION ) x
NG. IPD IFD-TRANS 1PD 1PL-TRANS 1PD IPD-TRANS ™"~ ... IFD : IPD-TRANS
x=m - EL S T T O T . LT L P mma CEARSRASARESSQOCEANECEDEE
1 -»0 .30 -50.94 -39.6% -76.68 - -_ -?6.17? 60,78 i
2 -an .52 -q2 66 -80.8z -64.03 - — ~70.87 -57.34
3 -33.%1 ~35.61 ~67.37 -5%. 17 _— - -60.38 -50,%9%
4 -33.69 ~35.496 ~67.02 ~5ig, 95 - — —60.12 -50.84
5 ~33.0% -35.0% 5.3 -%q.52 —- — -5%.%56 -50.51
6 ~31.5% -34.17 &7, 2% -9, 17 - - ~53.48 ~47.00
7 ~30 .47 -53.9%1 - 5%, 20 ~47.99 —— - 52,66 ~46.%53
a -26.,18 -3, P -52.09 -46.20 - - ~49,04 -44, 45
9 ~20.460 —-213.90 -47.91 —<3.80 - — -39, 20 -41.67
10 ~7.08 -1%5.43 -d1,83 -40, 30 - - ~-2%.16 -32.68
11 -Z,86 -11.3% -33.0% -55.09 - - -21.48 -27.61
12 -2.18 ~3.47 -2 9t ~2B.61 - - ~15 .66 -23.21
1z -0.64 ~3, 60 -3.3% ~16.80 -— - ~-¢..31 -14.5%
14 0.00 0.6 1.0C .00 - - a.00 0.00
ALLISON CREEY



4
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VOO LE NN

NG

(o y
=~OODYE WL WNRWER

-
N

13
14

1FDNPD
STREAN: HALLISON CREEK
HONTH:  JULY

502 ERCEEDRNCE :
nFD FORNULRA:

15.6 CFS
nPD = (3 CSTEELHEAD J+I> +

Table 5 Con'

CCHINGOK J+2
+ (RAINBOW R+« J+I> /10

t

-y % = e

iuum-r-u-.-"'""" -

MINTER  STEELHEAD
N T A o A e S al T SR AT s o oy W R - ETEEIN = L2 7 ;- F ]
JUVEKRILE SPAMNING IHCUBRTION
FLOW MO . 1PD IPD~TRANS IPD IPD-TRANS 1PD 1PD-TRANS
i ok sy e e W TR AR R NS B =N S ek o e D .. - i e =IO WP 3% et el ol o 55 I 0N S N S X ER T BRI SN AN B
2.8 1 -P4.03 53,37 —_— - ~73.90 -%9.02
3.3 2 -53.89 -43.38 - - -69.23 -55.31 ..
3.8 3 -4q45.82 -q32.60 - - ~-%85.88 -50.12
4.0 4 49,16 -41.64 - - 58,23 -49 .74 .
4.4 5 —d4q,16 ~4).64 - - 58,23 ~49._ P4 -;iu:xtu:uks.::.hnaJ
5.0 6 -39.32 -33.8% - - -%52.65 ~-46 .52
5.7 7 -37.26 -37.62 - — -51.96 -46.13 ) !
6.0 8 -34.08 ~35.72 - - -48.72 -4q4.27 == : v
6.4 9 -29.83 -33.10 - - ~4q_42 -41.80 .
7.2 10 -19.14 -25.21 _ - -32.54 -3q.76 Dokl ©
8.1 11 -12.37 -200.5% -— - ~25.69 ~30.4%5 0
9.0 12 -8.41 -16.86 - - -19.45 ~26.17 =]
10.9 13 -2.74 ~3.53 - — -6.7% -17.25 n -
%13.1 14 0.00 0.00 - — 0.00 ¢.00 wuw& o
....,H;«m# <
CHI NOO¥: R
EEESEMTETEE - rEmam R ey . -’.
JUVENILE SPRUNING IHCUBATION =
nro1 NCI. IPD 1FU-TRANS 1PD IPD-TRANS IFD IPD-TRANS Lt
EruTEEEES P L Tl L L ELE LT B T By == = = = = maw . _ ..Hhm
~59.36 1 -%53.73 -50.03 -— — - - ’
~51.67 2 -33,89 -3:3,56 - — - -
—-45.3% 3 -31.22 ~33.97 - — - - -
-44 .90 a4 -32,69 -33.64 - - - -
-—44.72 5 -239.62 -32.98 - - - -
-41.59 6  -24.34 -2, 5 - —_— —_— -
-40.74 7 -22.22 -213.13 _— - — -
-35.93 8 -21.9¢ -27.94 -— - — -
~34.499 9  -21.6% -27.76 _— - — —— .
~29 44 10 -19.31 -25.07 - — - --
-o5.21 i1 -17r.7z -24.90 — - — -
-21.18 12 -14.5% ~22. 42 ~— —-— — -
~12.99 13 —3.5€ ~13.63 _— - -— -—-
V.10 14 .00 2.00 ~— - - - -
RAI NBOM
o mOomaTe BEEICEUTAECTUEESEEN TN ERAGITE IR e rnaEdnEAasELESEssESISIRE SR E - IINEIXTICOOCFCOXTISTREDISMEOCTN ﬂ.ﬂl.-uu"ﬂ“aa.
AOUL™ JUPJENILE SPFAUNING INCUBATEON -
HO . IFD IFD-TRANS 1PD IPO-TRRAMNS 1PD [FD-TRANS IPD 1PD-TRANS
e A EtEEANIEEIEIOBIaAKEES.C LT B F BV & E- 0 B3 §-1 - 3-F F 1 ¥ § 1=} L EE T 1 T ET L F-F B L -2 3 L % 1 -+ &1 F 13 I-“-“H‘.-“!.i.l'.u'...-l-'.
1 ~-50.30 -%0.94 -9, 6% ~T6.68 -— - ~-PE. 16 -60.77
2 -45 42 ~q2.6¢ -81,.82 -64._03 - —~— -70.8% -57.33
3 ~33.412 -33.61 -67T.37 -E5_ 17 - - -6, 37 -50.98
9 ~-33.t9 -35.49€ -62.02 -5q.95 -— - -5C. 10 -50.83
5 -33,085 -35.0% —tr .31 %452 - - -5%.55 -50.%50
6 ~31.55 - 34,17 -50. 20 —“%.17 - — ~53.47 -46.99
7 —30.47 -33.51 -85, 20 —47 .99 - - -B2.58 ~d5.52
8 —6 .18 - 30,77 -5.2.0¢ ~45.z0 - -- -6 .02 -44.44
9 —W.e0 - 2n_9E -47 .9 ~4%.80 —_ - -45.18 -al.68
10 -7.08 - 15,42 -d41.83 —0.30 -- -— -2¢.14 ~32.567
31 -3.86 -11.33 -F3.0t %509 —-— —— ~21.49% -27.59
12 -2.1% -3, 42 = AX “IB.E1 — — -15.53 -23.2%
13 -0.t49 ~4.6( -5.3% ~16.80 .- — -e..28 +14.51
14 0.00 1.0 W00 G.0D - —— .03 1.04
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AW =D

IPDAFPD
STREAAN: ARALLISON CREEK
HONTH: AUGUST 1-15
502 EXCEEDANCE : 7 CFS
HPD FORAWRA: APD = {3 C(STEELHERAD J+I> + C(CHINOOK Js)
+ (RAINBON R+ eI 71D

HWINTER  STEELHERD i
- A g = e A e e - ik . - LT T o ™ N
JWENILE SPALNING INCUBATION
FLOM HOD, IPD IPD-TRANS IPD IPO-TRANS : 1rPD IPD-TRANS
o O X ;. Wil EEWEDEmE ) ) SN R T L N R TR S ol LS Sy . ) 22 g - s
2.8 1 -67.10 -55.00 —_— — ~58.92 -50.14 ps)
.3 ¢ 2 -aq.11 -q1.62 - —_ -52_.30 ~46.32 n
3.8 3 -31.3% -34.0% —_ — ~36.2% -37.02 R .
4.0 4 ~29.24 ~32,74 —_ — ~-35.2% ~F6.q1 T
4.4 5 -29.24 ~-32.74 _— — -3%5.23 ~36.41 o=
5.0 & =23.11 ~23.73 — — . ~26.%8 . =31.04 o
5.7 7 -20,51 ~256.93 - - ~2% .52 -30.34 ="
6.0 8 -16.46 -23.95 - - ~20.49 ~26 .92 = :
6.4 g  -11,.09 -19.45 - - ~13.82 -21.83 - '
#?.2 10 372 11.12 — - 4,59 12.37
8.1 11 11.03 19.40 —— - 1%5.22 22.97 :
9.0 12 15.0% 23.61 — - 249.89 29.93 .
10.9 13 23.23 26.82 -— -— 43,92 40.06 i
13.1 14 26.70 31.12 - - 55.05 47.90
CHINOOK
-1 -1 3 - i1 11 F ) = da T o o
JWEMILE SPRKNI NG 1NCUBRTION >
nFD1 NOI. IFD IPD-TRANS IPD IPD-TRANS 1FD IPU~TRANS
SrEARyeRn g EmkmaAdiagmweEroR FEMIIE S ow E 1] - L2t =1 1 193 oo t o - o=
~53.31 1 -493.00 ~43.85 — -— — -
~43 .47 2 -23.00 ~23.66 - - - -
~34.58 3 -13.33 -21.42 — - -— - o
-33.87 4 -12.87 -2n.85 ~— I - - -
-33.5% 5 -11.33 -12.67 — - -— -—
~28 .41 ’ © -4.67 -12.45 _— - - - e
-26.82 7 —2.00 ~i3.13 - - - - -3
-23.73 & -1.67 ~?.qz - - - - : =5
-19.08 ] -1.32 —5.63 — - - - o .
1.2 10 1.67 .42 - -— - - o
20.3%8 11 3.87 11.04 —_ - - -—
26,18 12 r.e7 15.07 -— - - -
3427 13 19.00C >5.84 - - - — ] e
39.32 14 26.00 3. 6¢ — - —_ — T T R -
RAI HEOW
EIEDIEIEET ESETATICESTIICRCRBELEEISGITHE AEIECASTEIFVSASPEEITUFREISY EREToSESF ICEaEOCoRFEACRTOCDEXDD HIUH“H“"'I"FH-N.
agu. T JULVENILE SEAUNING TRCUBATION
RC. IPD iFD-TRANS 1PD IP0~TRANS 1PE [FD-TRANE IFD IPD-TRANS
AR BT AN T g o T G SEBECIOS ok AR arEOTaSmansh g DO s Ax I SN EDEGEsl 1 E 2 3 F i3 E i 2 4]
1 =35 .89 -3, 2q -1, 6 . -re. 18 — — ~0%., 47 -53.41
2 -19 =7 - %3 9% -6, 17 ~-%4.43 - . -— -56.58 -a8.78
3 -26.14 -201,7% -42, 4% -40.85 -- - ~40.94 -39.78
q ~2% .50 - 3. 66 -a1.82 -40.29 - - : -40.55 -39.%5
L] -2%,18 -30. 10 ~qi3. 57 -Ey .57 - - 3%, 72 -39.07
[ -23.80Q -2 00 ~24.5¢ -29.73 -— -— -30.6% -33.62
? -22.50 -20.9% -27 .29 - - ~2%.43 -32.85
& ~17.%51 -24.7: - 13. 46 -£2.17 ——— - -24.03 -29.35
9 ~11.27 -1 60 -13.11 ~16.53 -— —— -1¢.31 -24.21
r 10 T4 1:.3C 160 9.72 .- -— .40 13.6%
11 7.3 15.82 13,10 o518 - - 17.06 24,39
2 9.5 17.81 35.9¢ 654 - - 2E.722 20.493
13 11.03 13,40 6i.0% *1.79 - - 3%.67 29,04
4 1.7 2.00% Fia. 40 L0, 94 —— - 49,07 aq.47



Table 5 Con't

IFDMPD
STRERN: RLLISON CREEK
MONTH: RUGUST 16-31
502 EMCEEDRMCE : 7 CFS
MPD FORNULA: MFPD = [3 <STEELHERD J+I> + CCHINODE J+S5+1D
+ CRAINBOM As JeID> 712

MIMTER STEELHERD

ERINE A -
JUVENILE SPAMNI NG INCUBRTION
NO. FLOW - 1PD IPD-TRANS XFD IPD-TRANS IPD 1IPD-TRANS
WA R TN A - = - - -
1 2.8 1 -67.10 -55.00 — - -568.92 -30. 14
2 3.3 2 -44,.11 -941.62 -— —_ -52.30 ~4¢,32
3 3.8 3 -31.33 ~34.05 - — ~36.29 =-37.02
49 4.0 4 -29.24 -32.74 —_— - -35.23 -36.41
S 9.4 - ~29.249 ~32.74 -_— — ~35.23 -36 .41 PR ‘,......l.finﬂ..n‘j -
& wS.0n 6 -23.11 ~29.73 - ad -2¢.38 -31.04 y
7 S.7 7 =-20.31 -2%5,93 - - -2%5.52 ~30.34 H
8 6.0 8 -16.46 -23.95 - - ~20.49 -26.92
9 6.4 2 -11.09 -19.45 - - -13.82 -21.83
10 7.2 10 3.72 11.12 - - .39 12.3? o0
11 8.1 11 11.03 19.40 - —— 15.22 22.97 0
12 9.0 12 16.0%5 23.61 -— — 29.89 29.93 n
13 10.9 13 23.23 3.82 - - 41.492 40.06 '
19 13.1 : 14 26,70 31.12 - - 55.05 47 .90 B
CHINOGK mm
- - TR . - Ml.wi.
JWEMILE . SPRAMNI NG INCUBATION =
NO. HPD1 NG, IFD IPO~-TRANS 1r0 IPD-TRANS IFD IPO-TRANS
Ey BESSENEES = - . - - . L L2 . ] - —e
1 -54.68 1 -48,.00 ~43.6% ~65.%52 ~67 .63 -67.73 -5%.38
2 —44 . 45 2 -23.00 -23.66 -&0 .64 -31.14 ~34.91 -47.3%
3 ~-35.84 3 -13.32 —-21.42 -46.32 ~42.89 -43.71 - -41.3%
4 -35.20 L -12.67 ~20.6% -5 .64 -q2.61 . ~43.24 ~41.12
5 -34.87 ] ~-311.33 -19.67 -44_,80 -42.02 -42.30 -40.37
6 -28,83 ] -4.67 -12 .48 -25.36 -30.24 ~27 .91 -31.99
I's ~-27.35 g -2.00 -3.13 ~-23.36 -26.90 -26.57 -31.03
B8 -24.16 -] -1.67 -P.42 -17.76 ~24.92 -21.64 -27.72 .
@ ~19.36 9 ~1.33 -~ .53 ~10.24 -18.66 =-15.06 ~-22.84
10 11.32 10 1.67 V.42 3.44 10.69 %.00 12.92
11 20,09 11 3.67 11.04 6.16 14.37 15.46 2Z.16
12 25.19 12 7.67 15.07 5.20 13.18 21.03 2r.30 :
13 33.50 13 19.00 5.584 19.44 26.16 . 29.99 3%.14 :
14 38.26 14 24.00 3].6€ 25.04 30.03 34.38 35.90
RAINBOW .
ETFCEAEEUEG CHCEITN KRR SE wr Smmcsoga - = - - = T T
RDULT JUENILE SPRALNI NG INCUBRTION
NO. IFD IFD-TRRANS IPD IPO-TRANS IFD IFPD-TRANS IFD IPD-TRANS
-7 Y V. ET ¥ P E P 2 B0 E T EF-E E [ 3} @ + ] M L0 A S A N Lk S - - ! t 7 ¥F )
1 -3%5 .64 -3 .24 ~o],.64 ~-v2.18 - - -69,47 -53.41
2 -39.57 -33.9& 6. 17 ~%4.43 htad - ~5€.58 -43.78
3 -26.149 -30,7% -2 4% -40.60 — - ~40 .94 -39.78 e
q -25.90 -30.59 -41.8¢ -40.29 —— - -4q0.55 -39.55
3 -25.18 -30. 12 -], 57 -59.57 - - =-3%.72 ~39.07
[ -23.50 -2%.00 -24.5% -39 73 - - =30.55 ~33.62
T -22.30 ~23. 1& -213.97 -2P.26 — i ~24.43 -32.8%
] -17.51 -24.732 ~15. 4 -23.17 - - -29.03 ~29.35
9 -11.27 . -19,.862 —-3.11 -15.55 - — ~-1t.81 -24.21
0 3.84 11.30C 2.6z 9.32 - —_ .60 13.69
11 V.43 15.80 3.0 25.18 - -— IV.06 24.39
2 9.3 1r.8] 35.9¢ 6 .84 - - 25,73 20.48
iz 11.03 134G 6L.57 T1.75 - - 30,67 39.04
39 11.7 20,08 TR ~0.94 - —— 40,07 <dq,.47

g

P i e e e



8

R AR DL WD

IFDNFD
STREAN:

ALLI

50N CREEK

MONTH:z SEFTENBER 1-15
S02 ERCEEDANCE : 4.6 CF5
MPD FORMULA:

FLON

T T -
2.8
3.3

4.9
a.4
=5 0m

n L] 1
DA DN

o
WOODINOOQO
+ o op

nrp1

-6 .23
-31.75
~-14.83
-12.90
-11.93
17,03
19,71
23,14
31,17
44,85
52_49
54,12
a9.73
21,71

=
(=]
*

XN A bW -G

MPD = [3 CSTEELHEAD JeId ¢+ CCHINQOK JsS4+13

+ CRAINBOM RAs JoI3 /12
MINTER  STEELHEAD .
JUVENILE SPAUNING INCIBATTON
ND. 1PO IPD-TRANS IPD [PD-TRANS IFO IPD-TRANS
m -
1 -54.81 —47. 7€ - -— -39.29 ~38.81 o
2 -23.23 -28.82 - — -29.50 -32.90 =
z -5.70 -13.82 _— _ 579 -13.92 )
q -2.81 -9.65 — — -4.29 -11.95 &=
5 -2.81 ~9.65 - _ -4.29 ~11.95 -
6 5.62 13.71 -— — &.50 16.95 =
? .19 17.6% - — 10.07 18.50 )
-] 149.72 22.5¢ - — 17.50 24.73 o=
% 22.13 _28.06 - — 27.36 31.94 =
10 42,47 M0 .67 — — %q.57 q47.62 =
11 52.51 a6, 44 — - 70.29 56._97
12 59,40 50,42 — — 84.57 66.87
13 69.28 56.34 - — 109.00 122.67
14 74.04 59.37 - -2 129,14 0.00
CHINOOK
E- T oF- 3£ 3-2 % 3.  J bk
 JWENILE SPRUNI NG INCUBATION
NO. 1IFD IPD-TRAMS 1PD IPD-TRANS. 1PO IPD-TRANS
1 -q2.86 -a0.9% -76.52 -61.02 —486.%0 -44.14
2  -15.38 -23.0¢ ~36.19 ~56.98 -27.41 -31.57
3 -4,76 -12.60 —12.97 -21.11 -10. 17 ~18.60 I
4 ~4.03 -11.%€ ~12.19 -20.44 ~6,42 -17.88 =
s ~2.5¢6 -3.23 -10.%1 ~18.91 792 ~16.3%
5 R 12,60 21.01 27.28 15.79 23.42 =
7 7.69 16. 10 24.25 29.50 17.18 29.49 L
<] a.0& 16.4% 33.33 35.26 2%5.05 30.04 K
9 3.492 16.87 45.%53 q42.43 3%.55 36.50 A
10 11.72 20,02 &7.70 55,37 67.56 55.26
11 13.92 21.91 72.11 %58.12 B4.26 66.563
12 15,32 25,3 70.56 57,14 9515 74.83
13 30.77 33.6¢ 3,64 T8.40 107.28 152.35
14 3. 4 33.32 12,72 0.00 114,45 0.00 L
RAI NBOW
b Lot - F %% 7 ] L2 t-F 7 ] s t 3 TH= ®ELOER N 2 TN IX F = E 1 o1 % ]
ADLLT AUVEATLE SFRUNINMNG TNCUBRTION
PD IPD-TRANS 1PD 1PD- rRANS 1FD {PO-TRANS 1FD IPO-TRANS
L d -1 F [T ERD X 0 % F 4 F 1 F-1-3 3 ENSrEEAMECmTT TEEANE IR ESEN T X L i-F 3 -e L L 2.1 E-L & }
-q41.08 -39 ._.8¢ -89.5% -7 56 —_ - -~4% .38 - § .43
-19.75 =215 . XE' -q7 .7 —-43.73 - - -31.43 -34.03
-1.%91 -2 -11.1¢€ -319.53 — — -&.70 -1%.00
-1.59 -3 -1.21 ~1B.64 -— - —.08 14,28
-0 . ¢4 -4.35¢ —3,2¢ -16.73 - - e P d ~12.62
1.59 AT 1o, 3¢ 23.87 -— - 9.5% 18.00
z.18 1, 2€ 21.97 27.95 — - 11.47 19.80
955 1:3.00 ), 4« T3.49 —_ -—— 20.02 26.53
17.83 24.9¢ 53.31 40.29 — ——— 31.49) 34.09
37 .50 33.00 53.3¢ 49,53 — —— 66.32 54,83
3208 a3, 7% 82,27 £5.10 - —— A4.91 67.14
4% 2 q0, 2e 1 L I i) 134_72 - -— $&.61 83.22
4745 43,5 1a3.5; 1496.2 - - 120.53 126.55
6.4l a4.0¢ T 0.0 - —— 135.49 o.0n
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Table 5 Con't

IPOTWOD
STRERAM: RALLISON CREE¥
HMOMTH: SEPTENMBER 13~-30
502 EXCEEDAMCE : 4.6 CFS5
HFPO FORMAR: HPD = [3 C(STEELHERD .12 ¢ <CHINOOK J+S+]>
+ (RAINBOM A+ /11

HINTER STEELHEAD

E X .1 2 =k R 1 2 3 P -+ ¢ L 1 -1 & - 1 )
JUVENILE SPINI NG IHCUBATION
ND.  FLOMY NO. IFD IPD-FRANS IPD IPD-TRANS 1IFD 1PD-TRANS
L1 e 1.1 T L 1 I J ECEE W R TN T R T A N A T S e Sl L Lt B R L o 3ol ottt R - -
1 2.8 1 -%4.81 -7 .76 -- - — --
2 3.3 2 -23.23 -28.82 — - - --
3 3.8 3 -5.70 -13.82 - -- - --
4 4.0 4 -2.81 -9.6% - -- - -
S d.4 5 -2.81 -9.65 -— - —— -
6 w5.0m 6 5.62 13.71 - - - -
7 5.7 7 9.19 17.65% — - - — i .
8 6.0 8 14.72 22.56 - -— - -— =
9 6.4 9 22.13 23.06 - - -— -
10 7.2 16 42,47 40.67 - - -— -
1t 8.1 11 52.3) 45.44 -— -- — -- :
12 9.0 12 59,40 s0.42 _— - — -- © |
12 10.9 13 69,26 56.349 - - - - 20 ;
14 13.1 14 74.04 59.37 — —-— - - D i
g [
CHINOOK S = ]
- -, »=am EEAERCEARNEHARES Sy . | ”
JENILE SPRHNI NG INCUBATION Ty & _
NO. nrol NO. 1PD 1PU-TRANS 1PD IPD-TRANS LFD IPO-TRENS .2 = 1
1 -35.08 1 -dz.86 -40.89 -76.52 -61.02 -46.50 -4, 14 ;i S
2 -22.% 2 -1%5.38 -23.0% -35.19 -26.98 -27.41 -31.57
3 -11.02 3 -4.7¢ -12,60 -12.97 -23.11 -10.17 -16.08 . !
4 ~9.52 4 -4.032 ~11.5€8 -12.19 -20.44 -5 .42 —17. 63 ; :
5 -8.61 5 -2.%¢ ~3.21 -10.51 ~18.91 -7.92 -16.55 A
6 12.32 6 4.7¢ 12.60 21.01 27.28 1579 23 a2
? 14.66 ? 7.69 1510 24,25 *9.%0 17.18 24,49 . 5
8 18,27 6 3.06 16, 4% 33.33 35.26 2%5.05 3G.114 . :
9 22.30 9 3.4z 16,87 45.53 42.43 3%.55 3650
10 30.95 10 11.72 20.02 &7.70 55.37 67.586 58,
11 35.62 11 13.92 21.9 72.11 56.12 84.26 6t .13
12 44.14 12 13.32 “5.34 70.%56 57,14 9z.15 ?4.53
13 52.93 13 0.7V 33.6% $3.64 ¥5.40 107 .28 112,39
14 23.68 14 .48 33.3% w272 0.00 114.49 AT
®AI NBOU e
Bt St ECSCeoSaCTOEIENSCOEEOLRSIESOASE OXSREEwSEXSaERess o mam Smsam sacEs:z cm=m-czoECemazz . T
ADULT JUENILE SFRUNING THOUBATION -
NG, TPD 1FD-TRAMS 1PD 1PC-TRANS 1PD EPO-TRANE IFD IPD-TRANS
EE SN NAE T DD SRS E SRS AN ARSI £ 7 4 - ESHEENEFAETSNESNSETERE SEOOm IR ERnadACE O iR il S EICTIT I
"1 -41.08 -3%.8¢ -85.5% 47 .66 -— — -- --
2 -19.7 -25.38 < —ar?e -43.73 - -— -- --
3 -1.91 -1.9% - 11.1€ -19.53 - —— -- -
< -1.%9 -p.2m ~10.21 ~18.64 - - - -
5 -0.64 ~1,%& L -16.73 — ' - . -- --
6 1.5%9 A1) 1n . 3E %3.87 - — . -
? 3.18 1,26 21.97 795 - - . -
) 9.55 13.00 3. 4< 73.49 - —_— - -
9 17.£3 23, 98 4:..31 “40.29 — - .- -
10 37.60 35.00 %, 36 49.873 - . - -
i1 12,66 a3, 7 S22V 510 - — - -
32 5.2 4o.2¢ 109,83 174,72 - — - -
13 4745 43,5« 3a .57 t48.21 - — . -

149 48 .11 44.0% O 0.00 - —— - —
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IFDRFPD

STREAN: ALLISON CREEK
MONTH: OCTOBER 1~-1%

S0# EXCEEDANCE
NFD FORMULA:

FLOW

]

'
mwdO=NLONDADDWE

®
VOVENPOUAALAWWN

-
I

nroi1
TR O W0

-3%.1¢6
-2 .65
-5.84
-1.1?
3.09
16.28
18.33
21.76
25.82
3%5.22
44,16
52.30
51.90
25,18

MO .

-

@ RAWN -

: 4.3 CF5
PO = {3 CSTEELHERD J> +

CCHIMOOK JtS+I2>

+ {RATNBOM R+ > 711

MINTER STEELHERD

F Y 1 ¥ 1] ST E M, AN R o
JUVENILE SPALNI NG INCUBATION
ND. [fD IPD-TRANS IPD IPD-TRANS IPD 1PD-TRANS
mam 05 WA - -
1 ~53.26 -5 .87 - — - -
2 ~20.60 -26.99 - - - -
3 -2.46 -9.03 - - - -
q 0.53 q.17 - - - -—
5 0.53 .17 — - - -
6 9.24 1v.70 - - - -
v 12.94 21.08 - - — —
& 18.66 25,59 -— - - -
9 26.32 30.87 -— -— - -
10 47 .36 943.49 —-— - —— -
11 L.} 49, 4¢ - - -— _
12 64.0886 532,65 _ - —— -—
13 7S5.0% 60,06 —_ - - -
14 80,02 63.4% - — - -
CHI NOOY.
-~ Ay N TGO TS gt B N
SUVENILE SPRAMNING INCUSRTION
NO. IFD IPD-TRANS 1PD IFD-TRRNS IPD IPD-TRANS .. .
= - OF = .o ammEn LT L = -t - - R
1 -, 46 -39.50 -73.65 ~59_12 -43.84 ~41.46 '
2 -11.83 -20.12 -268.38 -32.19 ~Z0.84 -37.16
3 -0.76 -5.01 -2.33 -6.78 -2.04 -8.22 .
-q .00 .00 ~1.46 -6.93 -1.23 -6.36 s
5 1.53 e U] Q.44 3.79 0.41 3.67
6 PR T 17.62 35.81 36.76 26.27 30.83
7 12,21 20,46 36 45 38.91 27.79 31.81
8 12.60 20,79 49,64 494,79 36.37 37.09 v
9 12.96 21.11 £3.32 52.72 47 .81 43,5 -
10 15,41 23.90 g8.21 €9.92 82.72 6% .44 ‘e
11 13.70 23.6Z 9314 74.84 100,93 109,02
12 23.2¢8 23.8% 91.491 72.96 110.62 126.68
13 35.2¢ T.0% 117.32 121.64 12€¢..,04 12%.588
14 4,27 41.71 127.951 0.00 133.386 .00
RAT NBOW
SIECTEOQES SEomETICTEIEOOETHNIESSESECEEEE GRS IDT I 0T R AR TN SR I 0RO ISR - amw wEERAR FIEe=k= mtxm =
ADULT SUVENILE SFAMNING INCUBATION
IFD IFD-TRANS IPD IPL-FRANS iFD TPD-TRRANS IPD IPD-TRAMS
LT 2 B0 Ft 5 P Forer e bR L 2§ 1 -1 EL 2 b 31T - EF L 28 &4 & F -+ &V F 1] AR ETASEDIN NSRS SERERS IS Er L B YR it bl d l- 2 vy Y L g
~0 %1 ~39.53 -84, 16 -66.55 - - - --
~18.97 -25.82 42, 8% ~40_83 -— - - -
-0 .96 -5.6< -2.74 -9 .53 - - - -
-0, 64 —4.6( -1.6% -7 .45 - —- - -
a.32 3.2% a4z 3.72 — -— - -
2.nv .23 27 .43 $1.58 - - - -
418 11.8C 33,54 75,39 - - - -
10.¢1 17.01 12,83 «“0 .85 - - - -
1507 25,82 85,27 48,03 - - -- -
39,03 F3.7E 73.4: %8.96 -— —— - -
4. 05 q1.5¢ LT3 5628 _— — — _—
#6 .62 43.0¢ 1223, 7" 146 _83 - -— - -
G BT 43, 3¢ 173,27 1v2.08 - - -- -
49 g9 a1.9] 193,10 0.00 - - —-- -
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Table 5 Con't

IFDRPOD
STREAM: RLLISON CREEX
MONTH; OCTOBER 16-31
502 EMCEEDRMCE :z 4.3 CFS
AFD FORMULA: APD = {3 (STEELHERD .0 + CCHIROOK J+1ID
+ (RATHEBOWN A+ S0 /7

WHINTER  STEELHERD

- . . = E 2 -1 I F ¢ 1°1 Lt 1 F &t rF] =T -
JUVEMILE SPAMNI NG IHGUBATION
FLOU NO. 1PD IPD-TRANS IPD 1PD~TRANS 1PD IPD-TRANS
L k. 3 =1 1 1.3 ] - - o Lo 1 1] - . L 1 £ 3 - .- -
2.8 1 -53.26 -6.87 - - - -
3.3 2 -20.60 ~26.99 — _— — -—
3.8 3 ~2.46 -9.03 - - — -
4.0 q .53 q.17 -— - -— - e
¥q.4 5 a.53 4.17 - - - -
5.0 [ 9.24 17.70 - - - - )
5.7 7 12.94 21.08 — - - - [ o= .
6.0 8 13.66 25.%9 - -— — — :
6.4 9 25.32 30.87 —_ -— - - ol o ;
?.2 10 47.3¢ 43,49 - - - — ] oD ;
8.1 11 57.75 43,96 - - - - 2 H
9.0 12 &4.88 53.65 - - - - xtiz=n m
10.9 13 ?5.09 60.08 - - — - Feotbeaa o
13.1 14 80.92 63.4% - - — - ﬂwaww =] :
et o %
CHINOOY: e m
m R o+ 1T Bt ¥ 3 3 F- 2 = 3 3 t 1 ] g
JUVEMILE SPAMNI NG INCUBRATION EWWIW%
1

neo1 NO. 1PD 1PD-TRANS 1PD [PO-TRANS 1IPD IPD-TRANS
et e F k2 1} T NSRRI - AP MRS S o S W T O O O - L E L | -
-46 .81 1 -, 4€ -33.50 - i ~43.84 -q1.496
-27.85 2 -11.82 -20.12 - - -20.34 -27.16 )
-7.93 3 -0, 76 -3.01 - - —-&.04 - -6.22
-0.85 a .00 0.00 - - ~1.23 -€.36
4.32 5 1.5 7.10 - - G.41 3.67
20.34 6 218 17.62 — - 2¢.27 30.33
23.29 7 12.21 20.496 - - 27.79 31.81
27.79 8 12.60 20.7¢% - - 36.37 37.00 .
33.04 L] 12.9& 21.11 - - 47 .81 43.75 -
4% .34 10 1n.4) 23.90 - - 82.72 85 .44 T
56.70 11 13,70 25,67 - - 100,93 109.02 .
2177 12 23.2¢ 23.8% - - 110.62 120.68
79.89 13 3. 28 IT.0z - - 12¢.04 125,38
39.37 14 49,25 1,71} - - 135.86 0.00 )
RAI NEOU ;
AEETTIWEE EACESTAERERERAESSCESIAXEB[ASTRCGESS SIS TEIWSOATDCEEIAAIINTEIEESTIFTERIED IDSIETSTCREHEIFJOCTEIVITCIXAITETID ERICEAT SIS R =
ADLLT JUJENILE SFAKNING INCUBRTION .
NG, EFD IFD-TRAN IPD IFL-TRAMS IFD [PD-TRANS IFD IPD-TRRNZ  ..:& £
- EE P -k 2.8 =+ 3 1 X -E-F = F-F £ 1 §-1-F F ) TENL SR E bk b d = L =0 E 0t} I MIEE . = L =P F LY Y P4 EEE P L7 ¥ 1.t 1 3
1 ~30.5%1 -33.5% -89, 1& ~66 .50 - - - -
2 ~18.%7 -2%5.3¢ -42,.8% ~«{0.83 - - - —_
3 -0.%6 -3, 6 —2.74 -9,.53% -— - - -—
L] -0.¢4 -4 60 —-1.6¢ -7.45 -— — - -
5 0.3z 3.2t [3 I .72 - - - -
é 2.57 .22 20,43 %1.%58 - et - -
v 4,18 li.ac¢ 33.5« 35.39 - - - -
8 10.¢e1 12.01 2,37 «40.83 - - — -
5 18 . &7 25.87 - 5%5.25 486.03 - - — -
H 39.23 2 i 3 v3.42 B9 - — - -
11 44,05 41.5¢ 55.23 - - - -
12 ® .62 3.0t PL 1-18.83 - —— - -
13 1B/ &7 4. 3¢ T3.2a 12.03 hak bR -~ -
iq 49 .63 44,9 - B a.o - — - -
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Table
1PDNPD
STREAN: ALLISON CREEK
NMONTH: MWOVEMBER & DECEMBER

50< EMCEEDRNCE : 4.5 CFS
NFD FORMULA: MPB = [3 <STEELHEAD .1> + C<CHINOOK J+I3
+ (RAINBOM R+ D> /7

5 Con't

MINTER STEELHERD
ERNCETX -1 L % - - E- 7 ]
JUVENILE SPRUNING IMCUBATION
FLOW NG, IPD IPD~-TRANS 1PD 1PD-TRANS IPD IPD-TRANS -
- (-1 I 3 Tt - e - L
2.8 1 ~54.18 -47 .40 - - - - m
3.3 2 -2eav —28.0% - - - - mwww
3.8 3 .40 -12.11 - - - - B 2 H
4.0 < —1.47 6,96 - - - — g >
4.4 5 ~-1.47 -5.96 - -— - - mmov %
5.0 & ~T .06 19,43 — e - —-_ > !
5.7 e m.?a 17.09 -_ - - — — S
6.0 8 15.31 23.82 - - — — oy _
6.4 9 23.31 23.21 - -— —_— - iy ;
7.2 10 43,43 41.80 - - - - i
B.1 11 1,62 47 6% - - - - o !
9.0 12 61.50 51.71 - - - - <T {
10.9 13 T1.61 T.81 — - - - = i
13.1 14 6. 45 60.97 - - - - i
CHI OO :
mRBzEoTozmaE = = _m - u_
JIVENILE : SPRUNING INCUBATION "
nroD1 NO . PR 1FD-TRANS 1PD IPD-TRANS 1FD IPD-TRANS .
T CE N S ik EBICOCDD TSRS ST T - T L - >
-47.28 1 —az.01 —q1), 40 - - -43_384 ~q1.4% H
-28.87 2 -14.13 ~22.06 - -— -20.84 -27.16 ;
-1t.14 3 -3.3% ~10.,54 - - -2.04 -8.22 .
-6.21 « —2.AC ~3.26 - -— -1.23 ~£.36 :
-5.48 5 -1.12 .06 _— - .41 367 4
18.18 6 B.3l 14.5¢ - - 26.27 30.33 ;
21.31 i 17.7% - - 27.79 31.31 :
26.00 8 307 13.11 - - 36.37 37.09 B
31.29 9 13,47 - - 47 .8% 4T .75 :
43.50 10 13, iF 21.46 -— - 82.72 65. 44 !
55.46 11 15.%1 23,27 —_— — 100.93 109.02 :
69 .44 12 20,47 26,62 - — 110.62 120._68
?6.34 13 a7 3q.8% - - 12604 125.58 1
38. 11 19 = 39.%4 - - 133.36 0.00 ,
RAINBOW o
RESrEoaEREDr OIS rrSrOS oI ISEIRESE SRS T E . 3 I3 Tt E 3 0 30 F 1 3 32 2} ) - T3 3 - moym - o -
ADULT JUVEHILE SPAHNING INCUBATION
NG . IPD IFO--TRANS IPD 1P0-TRANS 1PD [PD-TRANS 1FD IPD-FRANS
Rl ESgISMOESDECREESEESTSEEOR S S ELE T A Lt EY T E T R -3 1 L F F o1 1.3 § & 8 } = ;| i -+ — L F 1] = - -
1 ~10, 59 - Za_ e ~84.91 ~t7.14 -— - - -
2 —19.49 -2t —ans . 47 ~42 .40 - -— — -
3 -l.60 -2 -2« ~15.61 - - - -
q -1.18 R 1 -2 ~19.45 - - - -
5 -0.32 ~3.2< ~4.22 -3i1.86 - -— - -
S 1,92 T .52 27.65 -— - - --
T z.51 vi.EL 2.3 %1.54 - - - -
5 9.90 1i3. 5+ i P R - -— - -
9 16.21 %02k 43,0% 43,90 - - - ~
10 38.%4 Tz, 2 65.3% I - T -— - - -
il 93,13 i, 3 v1.8% .- -~ - -
12 45 .t 9 119,.1) 141,19 - - - -
1 47 .92 16,5 156 .63 - -- - -
14 18 .48 184,31 © 0,02 — — - -




APPENDIX III

REVISED DRAWINGS

POWER TRANSMISSION DRAWINGS
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ELECTRIC POWER TRANSMISSION PLAN
LOWER SALMON RIVER BASIN

Small hydroelectric preojects proposed on tributaries of the lower
Salmon River near Riggins, Idaho, require geconstruction of an existing trans-
mission line plus some new line. Riggins and vicinity are presently served
by Idaho Power Company over a 35-mile deadend distribution feeder (Line No.
NWMS-041), operated .at 34.5 kv between Wew Meadows, the northernmost point of
Idaho Power's grid system, and Pollock, a distance of about 16 miles. At this
point voltage is dropped to 25 kv for the remaining 19 miles to Riggins.

Service over this line is and always has been unsatisfactory.

Until 1982 a sawmill with a connected load af 2500 kw was in operation at
Riggins; Whenever the mill's large motors drew a load, voltage throughout
the area fluctuated :drastically (90 volts or less at a 110-v. outlet). All
electric customers were damaged: flickering lights, burned-out motors, food
spoilage from burned-out freezer motors, television burncuts, and all the
other problems associated with a deadend service line. Nearly all of the
Riégins area residents and businesses repeatedly petitioned Idaho Power for
relief. Nothing was accpmplished because there is nothing that can be done
to substantially ch?nge ghéﬁbﬁilt-in limitations of a long deadend line under
a heavy, variable load.

In 1982 #he Riggins sawmill burned down and was closed. This reduced
the voltage problehs but also removed the only payroll in the area and caused
serious economic distress that continues to the present time - high unemploy-~
ment, loss of population, cleosed businesses, etc. Southern Idaho County (Riggins)
is one of the most economically depressed areas in the State. Efforts have been
made and are continuing té fééstablish an industrial base at Riggins and restore

the jobs so desperately needed. But the problem ?Efgpstqble electric power

ady L. .
. Qg&gl;",,, ”'“F?
. . i . . . Ma . R . .
remains and will continue until a seclution is found. TWO~Q§E%§£§ are available:
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interconnect the Idaho Power system with the Washington Water Power/Bonneville
Power grids at Granggville (40 miles north of Riggins), or add generating
capacity at the Riggins end of the existing deadend line. A third option
would be a connection across the Hells Canyon Naticonal Recreation Area to
Idaho Power's Hells Canyon dam. This is not considered feasible.

Even without the Riggins sawmill load, service to the Riggins area
is not satisfactory. Surveys made in 1984 with a recording voltmeter showed
unacceptable conditions, and about 90% of the residents again petitioned for
improvements. The most viable solutién is construction of new capacgity at
or near Riggins. ngenteen small hydroelectric sites have been identified
on tributaries of the lower Salmon River, five of them east (upstream of
Riggins) and 12 of them in the Little Salmon basin. These total up to about
75-mw capacity if developed to maximum levels per FERC's policies. The
feasibility of this system is linked to sale of energy and capacity to the
utility responsible for serving this corner of its franchised area, unde;
rulings and orders of the Idaho Public Utility Commission implementing PURPA
in this State. The plan requires the following changes in the existing
transmission system:

1. The existing line between Ngﬁ‘Meadows {grid terminus) and

Riggins is a service line, not a transmission line, and deces
not have the capacity_to accept any significant new generation
past that already committed-TProjects 3503 and 4205). There-
fore it is planned to replace this line in the same right-of-
way with higher pqles conductored for 69 kv and underbuilt for
the existing 34.£jésﬁkv béfvice.line. The 69 kv matches the
New Meadows loop voltage, and w%uld be operatgéiiolely to

[T u

r
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deliver new generation to the loop. Each new plant would
include a 4.16/69~kv step-up transformer.

2. The five projects east of Riggins would be collected by a new
34.5-kv underground line and delivered to a new 25/34.5/69-kv
substation at Riggins and connected to the above new 69-kv }ine.

' This would also be the switch peint to connect a 25-kv tap to
the existing 25-kv service line. 1Idaho Power has indicated
its intention to upgrade this 25-kv section to 34.5 kv, in
which .case the new 34.5-kv line would switch airect to the
service line. Metering would be at Riggins for the five east
projects and at New Meadows for the others, with individual
plant metering for revenue distribution.

An underground line east of Riggins was selected to avoid environmental
problems. The cost of this line plus the Riggins-New Meadows rebuild would be
paid by the five east projects - Nos. 7383 (Allison), 7378 (Elkhorn), 7899
(French}, 7382 {Lake), and 7380 (Partridge), with proportional reimbursement as

other projects are developed.
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WRR100 IDAHO DEPARTMENT OF WATER RESOURCES . ‘ PAGE 1

77-4072 WATER RIGHTS PRODF READING REPORT 16-DEC-1985 08:21:03
01 WATER RIGHT NUMBER - 77-4072 02 0LD (D) NUMBER =

LAST NAME a FIRST NAME BRIG. OWNER
03001 - CARLsoul// ’ 04001 - GUS ¥ 05001 - C
06 ADD LINE 1 - P.0. BOX 76v , 07 ADD LINE 2 -
) o

08 ADD LINE 3 - 09 CITY - RIGGINS 10 STATE - ID 11 ZIP - 83549

12 STAGE - § STATUTORY cCLAINM &7 13 STATUS -
SOURCE | TRIBUTARY OF

14001 - ALLISON CREEK * 15001 - SALMON RIVER

16 DIVERSION MEANS - DAM, PENSTOCK, NOZZEL & PELTON WHEEL: 17 COUNTY - 49 IDAHO

18 DIVERSION CAPACITY - .000 L7 19 TOTAL ODIVERSION RATE = 5.000 & 20 TOTAL DIVERSION VOLUME = 007

21 WATER DISTRICT -

---------------------------- DIVERSION POINTS = = = = = = = = = = = = = = = = = = = = - — - - - - —
TRACT SEC TN RNG LOT RFLG STREAM INDEX FIELDS

7 v’
22001 - SNSé//23001 - 11 24001 - 24Nb/53001 - 028 26001 - 27001 -
. 28001 - 0 272.0 92.0 115.0 .0 0.0 0.0 0.0 0 0 0 1.0

29 NON-IRRIGATION USE -

---------------------------- PLACE OF USE = = = = = = = = = = = = = = = = =~ = = = = = =~ = =« = = = =

USE CODE / USE TWN RNG SEC TRACT ACRES LoT
\//
30001 - 28 PONERV// 31001 - 24N"732001 - 0267 33001 - 14 34001 - NNNEV/;5001 - 36001 ~
TOTAL ACRES: 0 ¥
------------------------------ WATER USE = = = = = = = = = = = = m = = = = = = = = = = = = = = = =
PERIOD FROM PERIOD TO USE CODE / USE DIVERSION RATE DIVERSION VOLUME
37001 - 0101 ¥~ 38001 - 1231 39001 - 28 POWER™ 40001 - 5.006’/41001 - 0.00 “—
42 DECREE PLAINTIFF NAME - 43 DECREE DEFENDANT NAME -
REMARKS

44001 -
APPROVAL CONDITIONS: 45001 -

46 OTHER RIGHTS FOR SAME USE -

----------- pPATES - -=-=-=-=-=-=-==-=--=~=-DATES~-=-=-=--=-=-=-=-=-=-FLAGS-=---==------
47 PRIORITY - 1-JAN-1956 v 55 LICENSE - 63 TRANSFER/AMENDED -
48 PRODOF DUE - 56 APPL RECEIVED - 64 DLE/CAREY ACT -
49 PROOF MADE - 57 FIELD EXAM MADE - 65 FLAG_1 -
50 APPROVE/DENIED- 58 DECREE - 65 FLAG_2 -
51 PROTESTED - 59 START WORK - 67 FLAG_3 -
52 HEARING - 60 QORDER SHOW CAUSE -
53 VERIFIED - 61 DATE_1 -
54 LAST UPDATE - 13-NOV-1981 62 DATE_2 -
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State of Idaho

Department of Water Resources 4 / 30 / @7 %%\

CLAIM ANALYSIS SHEET

INITIAL REVIEW BY:

Right Number

7 —7 L}‘D’)} Applicant CCU\D.AOV\

NOTE: IFANY OF THE ITEMS BELOW ARE MISSING, THE CLAIM 1S
INCOMPLETE AND MUST BE RETURNED IMMEDIATELY TO
THE CLAIMANT ALONG WITH THE APPROPRIATE COVER
LETTER.

CHECK:
Name and iaddress.

R

Date of priority. {Check for a date past the mandatory filing dates.) (One date only.)
Source,

Quantity, use, period.

Point(s) of diversion.

Location of use.

e

Signature/notarization/fee.

FINAL REGIONAL PROCESSING REVIEW:
&, Affidavit of publication received.
J Claim published correctly.
0O Exceptions processed.

By DBS Date 5’/;1,3‘/3:/

STATE OFFICE PROCESSING:
iew complete.

Date Q—,! i \lm
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' ¢ I_DENS NO._ ] 7407 >

IDAHOQO DEPARTMENT Q0F WATER RESQURCES

- e e m— A e T e N v e e— — — — o — - —— — e et mme o — w—

WATER RIGHT
DATA ENTRY LO6

Initials : Date [tem

hin ﬂ]zotal Original form entered

Edit Report Correct
Date Protested
Date of Hearing
Date Approved/Denied
(Proof due date, stage and/ar status,
conditions of approval, water district)
Record Verified
Amendment Approved
‘ éxtansion Approved
Partial Proof
Proof Compiete

Field Exam Recsaived -

Field Exam Accspted
and changes entered

Licensa Signed

Transfer Approved

Keypunched by State Office
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5'4.% TE OF IDRHDQ

DEPARTMENT OF WATER RESQURCES
festern Resion

o s e g e M B it s ToAd g Mg et it s et e e e it St s Y P e TreTS Py vy e bR

92 South Cole Road
Baizge. Idaho 8IFB9
{208y I3Y-2198

MRY 27, 1881

GUS CARLSON .

F.0. BOX 76 £
RIGGINS ID 83549

RE: Claim Na. F©@—4867°2
Dear Claimant:

The Derariment of Mater Resources has completed the advertlisina of voaur
claim to a watler risht. and no further aclion ir aulhorized under Seclian
2~242 and 42-2494., IDAHO CODE. Your claim will be relained in our files
and will be awvailable at any time for urse by vou or the courtl.

The *ilina and advertising of the claim doaes nal confirm the waler rizht
claimed, bul will serve lo record and preserve the informalion and the
evidence which yau Included in vour claim.

JiIfs at a later dates vou find thatl vou hawve addilicpal informalion or

o orgypporting evidence lhat vou wauld like to have included wilh the claim
””vau may have that information or evidence added al anv lime. Flease
referr ta the claim identificatlion number when corresronding wilh this
affice.

We are enclasinz a coary of your claim for your records. If you have
queslicns, or If this affice mav be of further assistance. rlease feel
free to contacl us.

Yaurs trulvy.

He=ztlern Reaion Surerwisor

f
DAYID B. SHAN - ““éaﬁ ifé%fﬁ? .

Encloasure a . !
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CARLSON: GUS - ' o
F.0. BOX 76, RIGGINS. ID 83543

Source: ALLISON CREEK tributary to SALMON RIVER

Friorily Date: 81-81-1958

Amount: 5.88 CFS .

Diversion Poinl: SWSE Sec 11 T 24N R 82E. IDRHO Ca.

Use: POWER - (5.88 CFSY from 8181 to 12/31
Place of Use: NUNE Sec 14 T 24N R @2E |
Diversion Means: DAM PENSTOCK. NOZZEL & PELTON WHEEL.




