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13. Map of proposed project: show clearly the proposed point of diversion, place of use, section number,
township and range number.
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INVOICE No.

The Lewiston Morning Tribune
505 C St., P.O. Box 957

TRIBUNE PUBLISHING COMPANY, I‘ Date s

SOLD TO:

Lewiston, Idaho 83501 Account No.
(208) 743-9411 Bbaeriin i
LEGAL ADVERTISING Times tineg
INVOICE
/ Tab Lines

Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

SEP 2 1 1393 %

81708
NOTICE OF HEARING FOR THE SPOKANE Rll uu‘
MINIMUM STREAMFLOW |

~ Notice is hereby given that the Idaho Water Resource Boa,’RD $7
| ﬁpplicatmn for permit to appropriate water to the Depar B
‘Resources, proposing to appropriate water for a minimum s\ E $5
Spokane River. The application is further described as follow

‘Source: Spokane River
Application No.: 95-08780
Proposed Priority: June 15, 1992
Amount and Period of Use: 2495.0 cfs from
\ through June 30.
| g July through Octobe
Purpose of Minimum Flow: Protection of fish a
[ itat, aquatic life
values
Spokane River, co) AIR !

Post Falls Dam, loc:
SWViNWY% and SEASETT!
3E T50N, 55 G anildex vt
stream to the Idal

State line to the S\I?1 o ‘
tion 12, TS50N, R6W, hgz Fﬂ

Coun

The Department of Water Resources willtgold a public 16043, GS
Co:ﬁ)eratwe Extension Service, 106 East Dalton Avemue, (032, 601
Idaho beginning at 2:00 p.m., on Wednesday, October 27, 199.
Eose of hearing evidence pqrtainin% to the ?flication. The h

eld pursuant to the provisions of Section 42-1503, Idaho Cod¢ ‘
the hearing officer will also receive public testimony into the e
p.m. in the evening and at the same location.

Any party who wishes to formally appear in the proceeding fc
of presenting evidence or cross examining witnesses should fi
appearance with the Director at the Department of Water Res:
house Mail, 1301 North Orchard Street, Boise, Idaho 83706, five |
to the hearing. Other parties ma; ormally present their vie
ments without filing a notice of appearance. Written inform
comments may also be submitted to the Department of Wat
prior to the hearing.

If issued, this permit will be subject to all prior water rights.

R. Keith Higgin

IDAHO DEPT OF WA’ F .

Place of Use:

AFFIDAVIT OF PUBLICATIO

STATE OF IDAHO,  ss.
County of Nez Perce

v ]
I Demn: Ja i

, being duly sworn,

deposes and says, | am the
of the Tribune Publishing Company, a corporation organized and existing
under and by virtue of the laws of the State of Idaho, publishers of the
LEWISTON MORNING TRIBUNE, a newspaper of general circulation
published at Lewiston, Nez Perce County, Idano; That the said Lewiston
Morning Tribune is an established paper and has been published regular-
ly and issued regularly at least once a day for more than 21 consecutive
years next immediately preceding the first publication of this notice, and
has been so published uninterrupted for said period; that the

attached hereto and which is made a part of this affidavitwas published in
the said Lewiston Morning Tribune, time(s). Publication be-

ing on _ ., oroncea
bl for. consecutive___ "~ "' the first
publication thereof being on the ‘ and the last pub
on the , and said__

lication thgreof being

was so published in the regular and entire issue of said newspaper and
not in a supplement thereof and was so published in every issue and
number of the said paper, during the period and times of publication as

set forth above. > R
'P{’/ il ) L7 e gy
) AN oV 2O
/ 7
SUBSCRIBED AND SWORN BEFORE ME THIS THE /7

day ot xfesilom Lir )
Bws . g

B

WG ¥ o 3
ig.i.. i ) T/ \) s,
v {‘I. e ¥ a1, " / . " f

; «,3( "1:',,.;1:_3___/ 4Ry )/ ] ' Xl 3"—;::‘
Aug “%" Notary Public in and for the State of Idaho,
1 4 1994 residing at Lewiston, therein.
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Missouri River below Holter Dam, Montana, showing differences between
flows of 3,000 c<s (55% of the average flow) and 2,000 cfs (37% of the

average rlow). The vertical drop was 7 inches. Flows reduced about
midnight will clearly reveal differences in wetted substrate when photo-
graphed the next morning (photographic ''regression analysis').

MRBS Photo #9000
by Don Tennant 6/10/70




Fig. 4

Republican River below Hardy Bridge, Nebraska, showing a flow of 42 ¢
(10% of the average flow). Water depths were adequate to Provide som
fish cover, living space, mo i i
within toler

vement and for fishing, Temperatures wer.
able limits, This is a minimm instantaneous flow Tecomm
hort-temm survival habitat for most aquatic life forms,

MRBS Photo #7159
by Don Tennant 7/10/64

20




Fig. 5

Bighorn River below Boysen Dam, Wyoming, showing a flow of 400 cfs (50%
of the average flow). ‘Water depth was adequate for trout movement, spawnir
incubation and winter survival in most run and pool areas for a distancs of

45 car miles downstrean. is is a base flow recommended to sustain good
survival habitat for mos+ aquatic life forms.

1=

MRBS Photo #8542-3
by Don Tennant 10/2/68
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North Fork Shoshone River near Wapiti, Wyoming, showing a flow of 456 cfs
(approximately 60% of the average flow). Water widths, depths and velo-
Cities very good for fish and fishing in all riffles, runs and pools.
This is a base flow recommended to provide excellent to outstanding
habitat for most aquatic life forms during their primary periods ot
growth and for the majority of recreational uses.

FWS Photo #6-1-68
by Don Tennant $/29/72

AUG1 1 1994 ___
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U.S. HIGHWAY 95

BLACKWELL ISLAND

e

RM 111.3
\
&

COEUR D’ALENE LAKE

SEWAGE

PLANT

CONTOUR INTERVALS IN FT

1

Ly g1 10011 1000

Morphometric map of the Spokane River (Idaho) at the
Coeur d'Alene Lake outlet, May-October, 1980.
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State of Idaho
Department of Water Resources

WATER RIGHT LICENSE

WATER RIGHT NO. 95-08780

Priority: June 15, 1992 Minimum Instream Flow: 2495.00 CFS

This is to certify, that STATE OF IDAHO
IDAHO WATER RESOURCE BOARD

STATEHOUSE
BOISE ID 83720 has complied with the terms and conditions

of the permit, issued pursuant to Application for Permit dated June 15, 1992; and
has submitted Proof cf Beneficial Use on Jure 6, 1994. A minimum stream flow in

SPOKANE RIVER tributary to COLUMBIA RIVER

e

has been established as féll:

ERIO

BENEFICIAL USE
MINIMUM INSTREAM FLOW
MINIMUM INSTREAM FLOW

LOF USE RATE
- 2495.00 CFS
951.00 CFS

SWNE , Sec. 4, Township 50N, Range O5W
SWNW , Sec. 12, Township 50N, Range O6W
KQOTENAI County

n—consum;tlve.
to iututé mun;cxpal and

e minimum

streamflow reach. The m be subject to

water rights establishe

the Director retains Jurlsdlctldn, as 'described below, to review
and amend any and all parameters of this right. The Board,

upon receiving a request, or upon its own initiative, may
petition the Director for an amendment to the right. The
petition must set forth any significant change in circumstances
and evidence of the public interest supporting the proposed
amendment. The Director will notify the general public and
specific persons or known interested parties of the proposed
change, and conduct a hearing for the purpose of determining
whether the right should be amended in the public interest.

The burden of proof at the hearing shall be upon the persons or
parties seeking the amendment to establish that the amendment
of the right would be in the public interest. : :
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This license is issued pursuant
Witness the seal and signatur

day of

State of Idaho
Department of Water Resources

WATER RIGHT LICENSE

WATER RIGHT NO. 95-08780

CONDITIONS OF APPROVAL AND REMARKS

Use of water under this right shall recognize and allow the
continued beneficial diversion of water under any prior existing
water right established by diversion and application to
beneficial use or by an application, permit, or license on file
or issued by the Director under the provisions of Chapter 2,
Title 42, Idaho Code, with a priority of water right date earlier
that 06/15/1992. ;e
Upon further finding d order of the Director that gauging
stations are requxreg‘to maintain the approved minimum flows on
Spokane River, such i ring devices shall be permanently
installed and mainta: ed as specified by the Director.
Establishment of min} f%pws on the Spokane River in the
requested reach shall serve td protect water released from Post
Falls Dam as it flo through the requested reach at rates up to
the established minimum'f}ow,ﬁbut shall not directly or

Spokane River, commencing
alls Dam At which the

ding é@ﬁnstream %o the
esmﬁ,@x&ng TSON, R6W,

a';;on 42 219, Idaho COdeh
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. , ) ) - ) (}AAA!‘
Form 217 For Office Usc Only et
07790 : Amt. of Fee $ ‘

Date : :
RECEIVED STATE OF IDAHO Recstved by
JUN 0 6 1334 DEPARTMENT OF WATER RESOURCES
Doparuinsist 0f Vit Resowrces ,

PROOF OF BENEFICIAL USE

The Idaho Department of Water Resources will consider this form as a statement that the permit holder(s) has/have -
completed all development that will occur under this permit and that water has been applied according to the provisions of
the permit for the beneficial use(s) described below. This form must be accompanied by a license examination fee or a
completed field examination report prepared by a certified water right examiner who has been appointed by the department.

1. Permit No. 95-08780 Telephone No.  (208)327-7910

[

. Name(s) of Permit Holder(s): = TDAHO WATER RESOURCE BOARD

3. Post Office Address: = 1301 N Orchard, PO Box 83720, Boise, Idaho 83720-0098

4. Source of Water: Spokane River
a. If ground water, well driller’s name: ' Date drilled:
b. Pump horsepower: Pressure (psi): Dynamic pumping level (ft.):

5. Extent of Use:

Domestic (No. of households) Irrigation . , (No. of acres)
Stockwater (No. and type of stock) , Other Minimum Stréam Flow
6. Total rate and/or volume for which proof is submitted 2495 cfs - acre/feet

7. Refer to the approval conditions on your permit and respond accordingly:

Measuring device: Required? _ Yes XNo Installed? __ Yes X No
- OR
Flow Measurement Port: Required? __ Yes X No Installed? _ Yes X No |
8. Fee Enclosed: $§ Na ) (See License Examination Fee Schedule)

9. Person to contact to accompany the Department representative during the field examination:

Name Telephone No.

Address

10. The above information is my true statement of the extent to which the above numbered permit has been developed and
I relinquish any undeveloped portion of the permit to the state of Idaho.

¢675 10 o F e Gy chuiy Twdo
Date * Signature (and title if on behalf of a company or organization)




BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE
STATE IDAHO

IN THE MATTER OF APPLICATION FOR
PERMIT NO. 95-08780 (SPOKANE RIVER)
TO ESTABLISH A MINIMUM STREAMFLOW

)
) ORDER ADOPTING
)

IN THE NAME OF THE IDAHO WATER )
)
)

RECOMMENDED ORDER

RESOURCE BOARD

A Recommended Order in the above-captioned matter has been
issued and a copy served on the parties;

WHEREAS, more than twenty-one days have passed since the
service of the Recommended Order; and,

WHEREAS, no exception to that Recommended Order has been
received,

IT IS, THEREFORE, HEREBY ORDERED that said Recommended Order
be adopted and issued as the Final Order and proof of construction
of works and application of water to beneficial use shall be
submitted on or before March 1, 1999.

Dated this Z£ day of December, 1993.

R. KEITH H
Department




CERTIFICATE OF MAILING

I hereby certify that on the cQg#L’day of December, 1993, I

mailed a true and correct copy,

postage prepaid, of the Order

Adopting Recommended Order to the following individuals:

Clarence Parr
Route 2 Box 2128
Heyburn, ID 83336

Cindy Robertson
Dept. of Fish & Game
Statehouse Mail
Boise, ID 83720

Blaunche Kohli
6415 Harbor Drive
Coeur d’Alene, ID 83814
James A. Emerson

2101 Lakewood Drive Suite 225
Coeur d’Alene, ID 83814

Kootenai County Commission
Courthouse
Coeur d’Alene, ID 83814

Gwen Burr

Dept. of Health & Welfare, DEQ
2110 Ironwood Parkway

Coeur d’Alene, ID 83814

Larry LaBolle
E. 1411 Mission Avenue
Coeur d’Alene, ID 83814

Senator Mary Lou & Scott Reed
10 Giesa Road
Coeur d’Alene, ID 83814

Ross Walkin

Spokane River Association
W. 7911 E. Riverview
Coeur d’Alene, ID 83814

Robert Nonini
W. 5900 Harbor Drive
Coeur d’Alene, ID 83814

Rep. Marvin G. Vandenberg
6080 Sunrise Terrace
Coeur d’Alene, ID 83814

Shoshone County Commission
Box 1049
Wallace, ID 83873

Mary Lucachick

Dept. of Parks & Recreation
Statehouse Mail

Boise, ID 83720

Howard Funke
P.O0. Box 969
Coeur d’Alene, ID

83814

~cafds Clerk

Aug

L

ot

11934




BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE
STATE OF IDAHO

IN THE MATTER OF APPLICATION FOR )
PERMIT NO. 95-08780 (SPOKANE )
RIVER) TO ESTABLISH A MINIMUM ) RECOMMENDED
STREAM FLOW IN THE NAME OF THE ) ORDER
IDAHO WATER RESOURCE BOARD )

)

On October 27, 1993, the Idaho Department of Water Resources (department)
conducted a hearing to determine whether an application for permit to appropriate water,
numbered in the Department records as 95-08780, should be approved or rejected. The
application seeks to establish a minimum stream flow in the Spokane River, located in
Kootenai County.

Notice of the hearing was published in the Coeur d’Alene Press in Kootenai County
and statewide in the newspapers in Lewiston, Boise, Twin Falls and Idaho Falls. The Idaho
Water Resource Board (Board) appeared as a formal party, and full party status was
granted to intervenor Spokane River Association represented by Mr. Robert Nonini. Other
individuals and representatives of organizations also appeared and presented their views and
comments as public witnesses.

The hearing officer left the hearing record open until November 8, 1993 for
submission of written public interest comments. Two comment letters were received after
the hearing and six before the hearing. The evidence having been taken, and the record
having closed, the hearing officer, as a representative of the Director of the Department of

Water Resources, proposes the following Findings of Fact, Conclusions of Law, and Order:

RECOMMENDED ORDER - Page 1




FINDINGS OF FACT

1. Application for minimum stream flow No. 95-08780 proposes the following:

Rate of Flow: 2495 cfs from November 1 through June 30;
951 cfs from July 1 through October 31.

Location: Spokane River, commencing at Post Falls Dam,
located in both the SW 1/4 NW 1/4 and the SE
1/4 SW 1/4, Section 3, TS50N, R5W and
extending downstream to the Idaho-Washington
state line in the SW 1/4 NW 1/4, Section 12,
T50N, R6W, B.M., Kootenai County.

Purpose: In stream flow use for the protection of fish and
wildlife habitat, aquatic life and recreational
values.

Priority Date: June 15, 1992.

2. At the hearing , the applicant requested that the location of the place of use be
changed to read as follows:
Spokane River, commencing at a point downstream from Post Falls Dam at
which the overflow channels converge with the main channel below the dam
in the SW 1/4 NE 1/4, Section 4, TSON, RSW and extending downstream to
the Idaho-Washington state line in the SW 1/4 NW 1/4, Section 12, TSON,
R6W B.M,, Kootenai County, a reach of approximately five miles.
3. The Idaho Water Resource Board asked Fish & Game about specific data
regarding Spokane River which could be used to establish a minimum stream flow.
4. While Fish & Game has not specifically studied the Spokane River to determine
the minimum stream flow, a study conducted by Donald L. Tennant, a fisheries biologist for
the U.S. Fish & Wildlife Service, concluded, after analyzing several western streams, that

the percentage of the mean flow in the stream is related to the quality of the fish and

aquatic habitat and the riparian health of the stream. Tennant’s study was submitted as an

RECOMMENDED ORDER - Page 2
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percentages of the mean annual flow as that flow relates to the stream habitat and
environmental resources.

5. The Board’s requested flow rate for the November through June period is based
upon 40% of the mean annual flow. This flow rate is needed to prevent degrading instream
habitat conditions during a critical part of this period. During the remainder of the
requested period, the flow rate requested is lower than an optimum flow rate (60% of mean
annual flow) as defined by Tennant. The Board determined that a stream flow which could
result in stream habitat degradation would be less than the minimum desirable flow rate.

6. Flow data for Spokane River was measured at a site approximately one mile
below the Post Falls Dam, in the upper end of the reach, from 1912 through 1990. The flow
data is summarized graphically by the exhibit marked IWRB 6. Forty percent of the mean
annual flow is sustainable during the months of November through June. Forty percent of
the mean annual flow is not sustainable for the months of July, August, September and
October. As a result, the minimum stream flow sought for the four months of July, August,
September and October was reduced to 951 cfs, which is the average monthly flow for the
month of August, and is the lowest average monthly flow of the four month period.

7. Statistical analysis of the available flow data indicates that for the November
through June period of each year the requested flow of 2495 cfs has been met or exceeded
77 percent of the time during the 79 year period of record (IDWR Exhibit #7). A similar
analysis indicates that the 951 cfs flow has been met or exceeded 70 percent of the time

during the July through October period (IDWR Exhibit #8)

:g ey s o,

SRR AT
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8. Spokane River is an important high yield urban fishery. It supports a naturally
sustaining rainbow trout population, as well as brown trout and cutthroat trout populations.
Public interest witnesses emphasized the value of having the accessible fishery that can be
used for part day and evening recreation outings. A 1990 study sponsored by the Idaho
Department of Fish & Game indicated that 6200 hours were spent fishing on the reach for
which the minimum flow is requested with catch rates of about 0.3 fish per hour (Fish &
Game Exhibit #2). An earlier Fish & Game study suggests that a flow of not less than 6000
cfs is needed in the reach during the April through June period to protect 65% of the
available spawning habitat (Fish & Game Exhibit #1).

9. The general public also canoes, rafts, kayaks, drift boats and swims in the Spokane
River in the requested reach.

10. The requested reach of Spokane River provides important wildlife habitat
supporting duck and goose populations.

11. Public access to Spokane River in the requested reach is available at three public
boat launching areas.

12. The records of the Department of Water Resources show 25 water rights and
permits within the minimum stream flow reach authorizing a total withdrawal of 9.68 cfs.
In addition, water rights held by Washington Water Power for hydroelectric generation at
Post Falls Dam just upstream from the requested reach total 5410.00 cfs. All of the rights
and permits identified have priority dates earlier than June 15, 1992.

13. The Department attempted to notify all water right holders with permits pending

before the Department of the minimum stream flow hearing. To the extent that permits

Bon g g

Rt o
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have been assigned dates of priority earlier than the minimum stream flow, the minimum
stream flow must be subject to the rights which may be established if approved.

14. Intervenor Spokane River Association and several public interest witnesses
expressed concern that establishment of the minimum stream flow with the rates requested
would result in the level of Coeur D’Alene Lake being lowered on some years particularly
during critical summer and fall recreation periods. Lowering of the lake level during the
recreation period could render unusable the boat docks of homeowners located along the
Spokane River upstream from the Post Falls Dam.

15. Intervenor Spokane River Association and several public interest witnesses
expressed concern that establishment of the minimum stream flow with the rates requested
would allow the Hayden Sewer District to release effluent during a longer period of the year
perhaps endangering swimmers andk other body-contact recreations.

16. Clarence Parr, Vice Chairman, stated the Board’s position that establishment of
a minimum flow could not legally force a change in the use of water under any water right
having a priority date earlier than the minimum flow, whether the right was within the
requested reach or upstream from it. He indicated that the operation of Post Falls Dam
would not be legally affected by establishment of the minimum flow.

17. Several of the public interest witnesses expressed concern that even if regulation
of Post Falls Dam was not legally altered by establishment of the minimum flows,
Washington Water Power could be influenced to voluntarily change operation of the dam

to meet the minimum flows thereby reducing lake levels.

RECOMMENDED ORDER - Page 5
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18. Of the eight written comment letters received, six supported establishment of the
minimum flow as requested, while the other two expressed concern that the level of
Coeur d’Alene Lake would be lowered adversely affecting boating and that higher stream
flows would encourage additional sewage effluent release into the river.

19. Of the fifteen public witnesses, eleven supported establishment of minimum
flows. Several, including Idaho Department of Fish & Game, and representatives of the
Coeur d’Alene and Spokane Tribes encouraged higher flow rates. Those testifying against
the proposal expressed concern for lowered lake levels and increased sewage effluent
releases, and the need to allow future domestic and municipal uses of water in the
river basin.

20. Scott W. Reed, testifying as a public witness, indicated that Spokane River was
the most vulnerable stream in northern Idaho to out-of-state appropriations and diversions
because of its location and available flows.

CONCLUSIONS OF LAW

1. Idaho Code § 42-1501 provides that stream flow preservation for the protection
of fish and wildlife habitat, aquatic life, recreation, aesthetic beauty, navigation, and water
quality when made pursuant to the minimum stream flow statutes, is in the public interest
and is declared to be a beneficial use of such water.

2. Idaho Code § 42-1503 sets forth the criteria to be considered by the Department
in reviewing an application for minimum stream flow:

Upon the conclusion of the hearings and completion of any investigation conducted

by the Director, he shall enter his findings in writing approving the application in full,
or in part, or upon conditions or rejecting said application. Approval of any such

RECOMMENDED ORDER - Page 6 U




application must be based upon the findings that such appropriation of minimum

stream flow:

(a)

(b)

(©

(d)

(e)

will not interfere with any vested water right, permit, or water right
application with priority of right date earlier than the date of receipt
in the office of the Director of a complete application for
appropriation of minimum stream flow filed under the provisions of
this act;

is in the public, as opposed to the private interest;

is necessary for the preservation of fish and wildlife habitat, aquatic
life, recreation, aesthetic beauty, navigation, transportation, or water
quality of the stream;

is the minimum flow or lake level and not the ideal or most desirable
flow or lake level; and

is capable of being maintained as evidenced by records of stream flows
and water levels and the existing or future establishment of necessary
gauging stations and bench marks.

3. Any right acquired under this application is for instream nonconsumptive use and

is subject to all vested water rights, permits, or water right applications having dates of

priority earlier than the filing date of the application set forth in the findings of fact.

Establishment of the minimum flow cannot cause a change in established, legally authorized

operations of Post Falls Dam.

4. Tennant’s method is not an exact method for determining a minimum stream flow,

but is an estimate of the minimum flow necessary to sustain stream habitat values. As a

result, any approval of the minimum stream flow should be flexible enough to allow

downward adjustment if further studies show the quantities approved are excessive. The

minimum stream flow decision should be conditioned to allow for proper adjustment.

RECOMMENDED




5. Since development is inevitable along the Spokane River and some of its
tributaries and since portions of the Spokane River are already substantially developed, it
is not in the public interest to use the Tennant method to establish a minimum stream flow
which will preclude future municipal or domestic development in the basin within the
requested reach and upstream. The minimum stream flow approval should be conditioned
to allow future domestic and municipal development of the Spokane River and its tributaries
within the requested reach and upstream.

6. The minimum stream flow is in the public interest.

7. The flow sought is necessary for the preservation of fish and wildlife habitat,
aquatic life, and recreational values.

8. The minimum stream flow sought for both periods of time is the minimum flow
and is not the ideal or most desirable flow.

9. The minimum flows sought are capable of being maintained as evidenced by flow
records.

10. Any approval of a minimum stream flow for the Spokane River should recognize
and protect the established interests of homeowners and others having an interest in the
operation of Spokane River upstream from the Post Falls Dam.

ORDER

IT IS HEREBY ORDERED that application for permit No. 95-08780 is
APPROVED under the following conditions:

1. This minimum stream flow shall be subject to future municipal and domestic

development from the Spokane River and its tributaries for use in the basin within and

RECOMMENDED ORDER - Page 8




upstream of the minimum stream flow reach. The minimum stream flow will not be subject
to water rights established in the future for irrigation uses or other large consumptive
purposes even though covered under a municipal or domestic use definition.

2. Specifically because of the generalization of the Tennant method, the Director
retains jurisdiction, as described below, to review and amend any and all parameters of this
permit and subsequent license. The Board, upon receiving a request, or upon its own
initiative, may petition the Director for an amendment to the permit or license. The
petition must set forth any significant change in circumstances and evidence of the public
interest supporting the proposed amendment. The Director will notify the general public
and specific persons or known interested parties of the proposed change, and conduct a
hearing for the purpose of determining whether the permit or subsequent license should be
amended in the public interest. The burden of proof at the hearing shall be upon the
persons or parties seeking the amendment to establish that the amendment of the permit
or license would be in the public interest.

3. Use of water under this permit shall recognize and allow the continued beneficial
diversion of water under any prior existing water right established by diversion and
application to beneficial use or by an application, permit, or license on file or issued by the
Director under the provisions of Chapter 2, Title 42, Idaho Code, with a priority of water
right date earlier than June 15, 1992, for application No. 95-08780.

4. Use of water under this permit shall be nonconsumptive.

RECOMMENDED ORDER - Page 9




5. Upon further finding and order of the Director that gauging stations are required
to maintain the approved minimum flows on Spokane River, such measuring devices shall
be permanently installed and maintained as specified by the Director.

6. Proof of instream beneficial use of the minimum stream flow may be submitted
immediately upon legislative approval of the permit, but shall be submitted no later than
March 1, 1999.

7. Establishment of minimum flows on the Spokane River in the requested reach
shall serve to protect water released from Post Falls Dam as it flows through the requested
reach at rates up to the established minimum flow, but shall not directly or indirectly cause
any change in operation of Post Falls Dam.

8. The reach of Spokane River for which the requested minimum flows are
established is as follows:

Spokane River, commencing at a point downstream from Post Falls Dam at
which the overflow channels converge with the main channel below the dam
in the SW 1/4 NE 1/4, Section 4, TSON, RSW and extending downstream to

the Idaho-Washington state line in the SW 1/4 NW 1/4, Section 12, TSON,
R6W B.M,, Kootenai County, a reach of approximately five miles.

7
Dated this 2% day of November, 1993.

Moo O

‘NORMAN C. YOUKG d/
Hearing Officer

RECOMMENDED ORDER - Page 10 »




CERTIFICATE OF MAILING

I hereby certify that T served a true and correct copy of the following described
~ document on the persons listed below by mailipg/n the United States mail, first class with -
the correct postage affixed thereto on thd)%_%ﬁy of November, 1993.

Document Served: RECOMMENDED ORDER

Persons Served:

Clarence Parr : Senator Mary Lou & Scott Reed
Route 2 Box 2128 10 Giesa Road

Heyburn, ID 83336

Cindy Robertson
Dept. of Fish & Game
Statehouse Mail
Boise, ID 83720

Blaunche Kohli
6415 Harbor Drive
Coeur d’Alene, ID 83814

James A. Emerson
2101 Lakewood Drive Suite 225
Coeur d’Alene, ID 83814'

Kootenm County Cormmssmn
Courthouse
Coeur d’Alene, ID 83814

Gwen Burr

Dept. of Health & Welfare, DEQ
2110 Ironwood Parkway

Coeur d’Alene, ID 83814

Larry LaBolle

E. 1411 Mission Avenue
Coeur d’Alene, ID 83814

3
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RECOMMENDED ORDER - Page 11

Coeur d’Alene, ID 83814

Ross Walkin
Spokane River Association

- W 7911 E Riverview

Coeur d’Alene, ID 83814

Robert Nonini
W 5900 Harbor Drive -
Coeur d’Alene, ID 83814 |

Rep. Marvin G. Vandenberg
6080 Sunrise Terrace
Coeur d’Alene, ID 83814

Shoshone County Commission
Box 1049
Wallace, ID 83873

Mary Luckachick
Dept. of Parks & Recreation
Statehouse Mail ~
Boise, ID 83720

Howard Funke
P. O. Box 969
Coeur d’Alene, ID 83814

el

. FLECK, Semor“§ecretary

£
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State of Idaho
Department of Water Resources

Permit To Appropriate Water

NO. 95-08780
Proposed Priority: June 15, 1992 Maximum Diversion Rate: 2495.00
This is to certify, that STATE OF IDAHO
IDAHO WATER RESOURCE BOARD
STATEHOUSE
BOISE ID 83720

has applied for a permit to appropriate water from:

SPOKANE RIVER tributary of COLUMBIA RIVER

and a permit is APPROVED-for development of water as follows:

BENEFICIAL USE ERIOD OF USE RATE OF DIVERSION

MINIMUM INSTREAM FLOW
MINIMUM INSTREAM FLOW

‘/01 to 06/30 2495.00 CFS
7/01 10/31 951.00 CFS

. Totals  2495.00 CFS

LOCATION OF POINT(S) OF DIVERS
Beginning of Stream Flow
End of Stream Flow Reaqh

KOOTENAI County
PLACE OF USE: See Remarks

CONDITIONS/REMARKS:

1.

:t on 42-204, Idaho Code.
, this

R. Keith ngqiﬁgé Director

CFS

. SWNE , Sec. 4, Township 50N, Range O5W
. SWNW , Sec. 12, Township 50N, Range O06W




MINIMUM STREAMFLOW
Fact Sheet

Water Right No. 95-08780

Source: Spokane River

Applicant: Idaho Water Resource Board

Date Filed:

Rate of Flow:

Place of Use:

June 15, 1992

2495.0 cfs from November 1 through June 30. 951.0
cfs from July 1 through October 31.

Spokane River, commencing at Post Falls Dam,
located in both the SWiNW)%, and the SW4SW%, Section
3, T50N, R5W, and extending downstream to the
Idaho-Washington State line in the SW4NW%, Section
12, T50N, R6W, B.M., Kootenai County.

Purpose: Protection of fish and wildlife habitat, aquatic life and
recreational values.

Hearing Location

and Time:

Wednesday, October, 27, 1993, Cooperative Extension
Service, 106 East Dalton Avenue, Coeur d’Alene,
Idaho, beginning at 2.00 p.m. General testimony
may also be submitted at an evening meeting
scheduled for 7:00 p.m. at the same location.




N ¢

ident. No. ?f 7 O
STATE OF IDAHO

3"""6 \9 DEPARTMENT OF WATER RESOURCES
S /)APPLICATION FOR PERMIT
w To appropnate the public waters of the State of Idaho
1. Name of applicant Idaho Water Resource Board Phone _327-7910

Post office address __Statehouse, Boise, ID 83720

2. Source of w water smypply Spokane River which is a tributary of Columbia River
Instream flow meost Falls Dam
) ) the SE SW NW
3. I:eeatmei-perfﬁef-dwefsreﬁ-rs NE Va of SE 4 of SW V4, Govt. Lot
Sec._ 3  Township_50N  Range__5W B.M._Kootenai  County; additional

points-of-diversiondf-any: downstream to the state line in the NE% of SWk of NWh, Sec. 12,
T50N, R6W, B.M. '

4. Water will be used for the following purposes:

Amount2495 cfsfor __instream purposes from _Nov. 1 to _June 30_(both dates inclusive)
(cfs or acre-feet per annumy)

Amount 251 cfsfor __instream purposes from _July 1 to _Oct. 31 (both dates inclusive)
(cfs or acre-feet per annum)

Amount for purposes from to (both dates inclusive)
(cfs or acre-feet per annum) _

Amount for purposes from to (both dates inclusive)
{cfs or acre-feet per annum)

5. Total quantity to be appropriated is {(a)—__2495 and/or (b)
cubic feet per second acre feet per annum

6. Proposed diverting works:

a. Description of ditches, flumes, pumps, headgates,i etc.

Nowe.
b. Height of storage dam feet; active reservoir capacity : acre-feet; total
reservoir capacity acre-feet; period of year when water will be diverted to storage:
to inclusive.
c. Proposed well diameter is inches; proposed depth of well is __ feet.

d. Is ground water with a temperature of greater than 90°F being sought?

7. Time required for the completion of the works and application of the water to the proposed beneficial use is

- ;e
5 years (minimum 1 year). ALRA

AUG 111994
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FLOW DURATION CURVE

SPOKANE RIVER AT POST FALLS

DISCHARGE IN CFS
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IDAHO DEPARTMENT OF WATER RESOURCES SUMMARY HYDROGRAPH DATA PAGE 21

SPOKANE RIVER AT POST FALLS (1912-90) 12418000

FLOW DURATION TABLE FOR STATION 12419000

PERCENT PERCENT . PERCENT PERCENT PERCENT PERCENT |
FLOW =/ + FLOW =/ 4+ FLOW =/ + FLOW =/ + FLOW =/ % FLOW =/ + |
13550. 15.64 12550. ' 17.56 11550. 19.67 10550. 21.72 9550. 23.65 8550. 25.54
7550. 27.98 6550. 30.81 5550. 34.77 4550. 39.48 4450. 40.05 4350. 40.44
4250. 40.93 4150. 41.67 4050. 42,23 3950.  42.96 3850. 43.61 3750. 44.35
3650. 45.00 3550. 45.75 3450. 46.40 3350.- 47.15 3250. 47.71 3150. 48.34
3050. 49.19 2950. 49.96 '2850. 50.62 2750. 51.52 2650. 52.37 - 2550, 53.02
2450. 53.92 2350. 54.80 2250. 55.91 2150. 57.26 2050. 59.38 1950. 61.18
1850. 63.30 1750. 65.80 1650. 68.09 1550.  70.83 1450. 73.93 1350. 76.86
1250. 79.58 1150. 83.00 1050. 85.86 - 950. 88.90 850. 91.56 750. 93.68
650. 95.17 550. 96.20 . 540. 96.27 530. 96.35 520. 96.44 510. 96.49
500. 96.58 490. 96.64 480. 96.73 470. 96.86 460. 96.94 450. 97.01
440. 97.10 430. 97.19 420. 97.30 410.  97.40 400. 97.49 390. 97.54
380. 97.58 370. 97.62 360. 97.65 350. 97.68 340. 97.74 330. 97.79
320. 97.83 310. 97.89 300. 97.94 290. 97.97 280. 98.02 270. 98.07
260. 98.14 250. 98.21 240. 98.26 230. 98.29 - 220. 98.32 210. 98.40
200. 98.43 190. 98.48 180. 98.58 170. 98.71 160. 98.91 150. 99.22
140. 99.51 130. 99.71 120. 99.82 110. 99.89 100. 99.98 90. 99.98

80. 99.99 70. 100.00 60. 100.00 50. 100.00
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\§/The average flow will usually fill the active stream channel approximate-

MomeuA»/ 30 e-
Table 1

Instream Flow Regimens for Fish, Wildlife, Recreation and Related
Environmental Resources

}ption Fisheries 'Recommended Base Flow Regimens

Narrative Desc
Y Classification?/ Oct.-Mar. : Apr.-Sept.

of Flows

200% of the average flow3/

Flushing or Maximum ' --
60%-100% of the average flow4/

Optimum Range --

Outstanding I 40% 60%
Excellent I1 130% 50%
Good ' IT1 20% 40%
Fair or Degrading IV 10% 30%
Poor or Minimum -- 10% 10%

Severe Degradation -- 10% of average flow to zero flow

1/Most appropriate description of the general condition of the streamflow
for all the parameters listed in the title of‘this paper.

2/Roman numeral ratings for Fisheries Classification Systems like those de-
veloped for the States of Idaho, Montana, West Virginia, Wyoming, and the
De]awgre]$iv?£ B?éinzgomprehensive Study by the U.S. Fish and Wildlife Ser-
vice.™? » 17 The base flow regimens outlined above in columns

3 and 4 to maintain the respective designated classes, are judged to be as
reliable and valid-as the classification systems themselves. These recommen-
ded flows generally apply very well to both cold and warm water streams.
Regimens should be reversed or altered to fit different hydrologic cycles,
like the Salmonid streams on the West Coast, or to favor species like the
fall spawning brown trout. Flows may be refined further by specifically
matching them to vital periods of the 1ife cycle of fishes, like migration,
spawning, incubation, growth, etc. Use of the Montana Method on spring
creeks or streams that have a very uniform flow gear—around ma{ provide un-
precedented low-flow regimens at the minimum or base fiow levels.

1y 1/3 full or to the Tine of permanent terrestrial vegetation, while 3 times
the average flow will often fill the active channel approxim?tely to the
point of spilling out on the first bench of the flood plain.'® Twice the
average flow will produce effective depths and velocities within the stream
channel for moving silt, sediment and other bed load material without doing
extensive damage to the banks and riparian vegetation. Twice the average
flow is a good maximum flow recommendation as well as a good flushing flow

(Fig. 1).

i/Opt'imum is a nebulous term; however, this flow range covers that defini-
tion best for all the parameters of this paper collectively.

AR T P gt
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SPOKANE RIVER AT POST FALLS (1912-90)

FLOW (1000 cfs)

OCT

MONTH

| Average Monthly Flow --- Instream Flow

. Average Annual Flow = 6,238 CFS

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
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13. Map of proposed project: show clearly the proposed point of diversion, place of use, section number,
township and range number.
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Scale: 2 inches equal 1 mile.

BE IT KNOWN that the undersigned hereby makes application for permit to approptiate the public waters of
the State of Idaho as herein set forth. =/(/ ] i

(

/.
(Applicaf%)
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Form 202
Supplemental
ATTACHMENT TO APPLICATION FOR PERMIT
TO APPROPRIATE A MINIMUM STREAM FLOW
14. Provide evidence that the appropriation will not interfere with any vested water right, permit, or water

15.

16.

17.

right application of earlier date of priority.

The appropriation is junior to rights, permits, or applications with earlier dates of priority.

Provide evidence to show that the appropriation would be in the public interest as opposed
to private interest.

The appropriation will be held by the Water Resource Board rather than a private entity.

The appropriated water will preserve river values for the benefit and enjoyment of all citizens

of the state.

Provide evidence or justification that the appropriation is necessary for the purposes
shown in Item 4.

The appropriation is for 40% of the mean annual flow for the period of November through June.

The request for the rest of the year is for the average monthly flow for August, the lowest

month for the period of record. This flow is close to 15% of the mean annual flow. These flows

will provide a "good" or better minimum flow for fish and wildlife habitat, aquatic life, and
recreational values except for July to October.

Provide evidence that the minimum flow or lake level is minimum and not the ideal or most desirable
flow or lake level.

The requested flows are based on the Montana Method which utilized field studies to identify

riverine conditions at varying flow rates. The optimum flow for fish, wildlife, recreation and

related environmental resources ranges from 60% to 100% of the mean flow value.




18.

19.

20.

21.

Provide evidence that the flow or lake level requested is capable of being maintained as evidenced
by records of stream flows and water levels.

A flow of 2495 cfs is less than the average monthly flow for the requested period of use. The

flow of 951 cfs is the lowest average monthly flow of the year for the period of record.

Describe the location of existing gaging stations that can be used in the administration of this
appropriation.

The Post Falls gage which is one mile downstream from the Post Falls powerplant.

Do you intend to install additional gaging stations? Describe the location.

No

List any additional remarks related to this minimum stream flow application.

The flow request for July, August, and September provides only a “fair to poor" minimum

flow for those months. Following consultation with the Division of Environmental Quality and

the Departments of Fish & Game and Parks & Recreation, the Water Resource Board may amend

this application to more accurately reflect the necessary minimum flow based on new data

provided by the above or other agencies.




State of Ida;ilo ‘

DEPARTMENT OF WATER RESOURCES

1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720-9000
Phone: (208) 327-7900 FAX: (208) 327-7866

PHILIP E. BATT
GOVERNOR

KARL J. DREHER
DIRECTOR

October 24, 1995
STATE OF IDAHO )
IDAHO WATER RESOURCE BOARD
STATEHOUSE
BOISE ID 83720

RE: WATER RIGHT NO. 95-08780
Dear Water Right Holder (s):
Enclosed is a copy of the Water Right License issued on the

above referenced permit. If you have any questions, please
contact me within 10 days of receipt of this license.

Shelley W[ /Keen
S Supervisor

Sincerely,

Enclosure

~ Celebrating Our Centennial Year of Service to Idaho 1 895-1995 o~




LICENSING REVIEW
MINIMUM STREAM FLOW

RIGHT NO.QS—D%P?E)O

Proof of beneficial use rec’d é)b/qq’
T 1

Was flow data submittal a requirement V///
with proof submittal? Yes No

If yes, has data been reviewed and a determination
made that minimum flow is capable of being
maintained? Yes No /

Data submitted fully complies with permit conditi
(i.e. # of years of flow data sufficient) &ih& '

Data Entry for License:
Name Standardized
Total cfs & div. capacity listed as highest flow
P/D(s) beginning and ending descriptions listed
Use flows defined for entire year
P/U left blank (description in remarks)
Remarks/non-standard conditions
Non-consumptive
Watermaster control
Jurisdiction retains to amend
Description of reach(es)
All other applicable permit conditions
carried forward

v

NRINHON

Comments/adjustments .-

Printed license hand-edited
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ANALYSIS SHEET
FOR
PROOF OF BENEFICIAL USE

Permit No. g5 -p& 740 Reviewed b@%_ Date //-/S5-9Y4

GENERAL CONSIDERATIONS TYPES OF USE
' L Name same as permit? minismur’—~ 4 LoD
‘ _(_7]:/; S Address same as permit? /
44 LS Proof timely received? . Correct Uses? (¢, <
If not, complete calculation below. Y

SOURCE OF WATER
L~ Surface water source

Ground water source
Drilling permit required?
Copy in the file?  Drilling Permit No.

Amount paid for permit Correct?
Well log in the file?

LICENSE EXAMINATION FEE MEASURING DEVICE
N0 Required? | Required?
Amount Submitted Installed?

2 Correct? | Waiver requested?

PRIORITY CALCULATION
Date proof received

Date proof due \ - /
No. of days late \
Priority Date

New Priority Date

DEFICIENCIES OR ACTION ITEMS

DATA ENTRY
New Address | L Proof Made (-(,-9Y




November 16, 1994
STATE OF IDAHO
IDAHO WATER RESOURCE BOARD
STATEHOUSE
BOISE ID 83720

PROOF ACKNOWLEDGMENT LETTER
RE: PERMIT NO. 95-08780
Dear Permit Holder:

The department acknowledges receipt of the proof of beneficial
use form submitted for the above referenced permit. The next
step in the process of developing a water right is for the
department to conduct a field examination to determine and
confirm the use being made of the water.

If you have questions concerning this matter, please feel free
to contact the NORTHERN Regional Office in Coeur D’ Alene at
(208) 769-1450.

Sincerely,

JULIE L. YARBROUGH
Senior Secretary

c¢: IDWR - Region




THE STATE OF IDAHO

SECOND REGULAR SESSION - 1994

A CONCURRENT RESOLUTION

APPROVING AN APPLICATION TO APPROPRIATE WATER FOR MINIMUM
STREAMFLOW.

Be It Resolved by the Legislature of the State of Idaho:

WHEREAS, the Idaho Water Resource Board may apply for a
permit to appropriate unappropriated waters of a stream to
establish a minimum streamflow; and

WHEREAS, under the provisions of Section 42-1503, Idaho
Code, an approved application shall not become finally effective
until acted upon by the Legislature, except that if the
Legislature fails to act prior to the end of the regular session
to which the application was submitted, the application shall be
considered approved; and

WHEREAS, the Director of the Department of Water Resources
approved Application for Permit No. 95-08780 on December 20,
1993, by adopting a Recommended Order authorizing the
appropriation of a minimum streamflow in the Spokane River of
2495.0 cfs from November 1 through June 30 and 951.0 cfs from
July 1 through October 31. The minimum streamflow commences at a
point downstream from Post Falls Dam at which the overflow
channels converge with the main channel below the dam in the
SWLNE%, Section 4, T50N, RO5W, and extendS downstream to the
Idaho-Washington State line in the SW%NW)%, Section 12, T50N,
RO6W, B.M., Kootenai County.

NOW THEREFORE, BE IT RESOLVED by the members of the Second
Regular Session of the 52nd Idaho State Legislature, the House of
Representatives and the Senate concurring therein, that the same
is hereby approved subject to the conditions and limitations
contained in the Recommended Order, dated November 24, 1993, and
adopted by the Director of the Department of Water Resources on
December 20, 1993.

QEP1-31994




MINIMUM STREAMFLOW
Fact Sheet

Permit to Appropriate Water No. 95-08780

Source: Spokane River
Applicant: Idaho Water Resource Board

Requesting Agency: None. The Water Resource Board initiated the
application.

Date Application Filed: June 15, 1992

Rate of Flow: 2495.0 cfs from November 1 through June 30
951.0 cfs from July 1 through October 31

Place of Use: Spokane River, commencing at a point downstream
from Post Falls Dam at which the overflow channels
converge with the main channel below the dam in
the SW4NEL, Section 4, T50N, RO5W, and extending
downstream to the Idaho-Washington State line in
the SWiNW%, Section 12, T50N, RO6W, B.M., Kootenai
County.

Purpose: Protection of fish and wildlife habitat, aquatic life
and recreational values.

Unique Facts:

- The basis for the rate of instream flow is 40% of mean
annual discharge, when available (Tennant method).

- Permit is conditioned to recognize that establishment of
an instream flow cannot injure existing water rights. 1In
particular the operation of Post Falls Dam and storage in
Coeur d’Alene Lake under existing rights is not to be
altered.

- Jurisdiction is retained to amend the permit if the public
interest changes.

- The permit is subordinated to future municipal and
domestic development.

SEP 121394
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LEGISLATURE OF THE STATE OF IDAHO
Fifty-second Legislature Second Regular Session — 1994

IN THE SENATE
SENATE CONCURRENT RESOLUTION NO. 123
BY RESOURCES AND ENVIRONMENT COMMITTEE

A CONCURRENT RESOLUTION
APPROVING AN APPLICATION TO APPROPRIATE WATER FOR MINIMUM STREAMFLOW.

Be It Resolved by the Legislature of the State of Idaho:

WHEREAS, the Idaho Water Resource Board may apply for a permit to appro-
priate unappropriated waters of a stream to establish a minimum streamflow;
and

WHEREAS, under the provisions of Section 42-1503, Idaho Code, an approved
application shall not become finally effective until acted upon by the Legis-
lature, except that if the Legislature fails to act prior to the end of the
regular session to which the application was submitted, the application shall
be considered approved; and

WHEREAS, the Director of the Department of Water Resources approved Appli-
cation for Permit No. 95-08780 on December 20, 1993, by adopting a Recommended
Order authorizing the appropriation of a minimum streamflow in the Spokane
River of 2495.0 cfs from November 1 through June 30 and 951.0 cfs from July 1
through October 31. The minimum streamflow commences at a point downstream
from Post Falls Dam at which the overflow channels converge with the main
channel below the dam in the SW1/4NEl1/4, Section 4, T50N, ROS5W, and extends
downstream to the Idaho-Washington State line in the SW1/4NW1/4, Section 12,
T50N, RO6W, B.M., Kootenai County.

NOW, THEREFORE, BE IT RESOLVED by the members of the Second Regular Ses-
sion of the Fifty-second Idaho Legislature, the Senate and the House of Repre-
sentatives concurring therein, that the same is hereby approved subject to the
conditions and limitations contained in the Recommended Order, dated November
24, 1993, and adopted by the Director of the Department of Water Resources on
December 20, 1993.




State of I.ho Q

DEPARTMENT OF WATER RESOURCES

1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720-9000
Phone: (208) 327-7900 FAX: (208) 327-7866

CECIL D. ANDRUS
December 20, 1993 GOVERNOR

R. KEITH HIGGINSON

DIRECTOR

Re: 1In the matter of application for permit no. 95-08780 filed
in the name of the Idaho Water Resource Board to establish a
minimum streamflow water right on Spokane River, a tributary of
Columbia River

Dear Interested Party:
The accompanving order is an "order adopting recommended order"

issued by the department pursuant to section 67-5246 or 67-5247,
Idaho Code.

Section 67-5246 provides as follows:

(1) If the presiding officer is the agency head, the
presiding officer shall issue a final order.

(2) If the presiding officer issued a recommended order,
the agency head shall issue a final order following review
of that recommended order.

(3) If the presiding officer issued a preliminary order,
that order becomes a final order unless it is reviewed as
required in section 67-5245, Idaho Code. If the preliminary
order is reviewed, the agency head shall issue a final
order.

(4) Unless otherwise provided by statute or rule, any party
may file a petition for reconsideration of any order issued
by the agency head within fourteen (14) days of the issuance
of that order. The agency head shall issue a written order
disposing of the petition. The petition is deemed denied if
the agency head does not dispose of it within twenty-one
(21) days after the filing of the petition.

(5) Unless a different date is stated in the final order,
the order is effective fourteen (14) days after its issuance
if a party has not filed a petition for reconsideration. If
a party has filed a petition for reconsideration with the
agency head, the final order becomes effective when:

(a) the petition for reconsideration is disposed of; or

(b) the petition is deemed denied because the agency head
did not dispose of the petition within twenty-one (21) days.

Page 1




(6) A party may not be required to comply with a final
order unless the party has been served with or has actual
knowledge of the order. If the order is mailed to the last
known address of a party, the service is deemed to be
sufficient.

- (7) A non party shall not be required to comply with a
final order unless the agency has made the order available
for public inspection or the nonparty has actual knowledge
of the order.

(8) The provisions of this section do not preclude an
agency from taking immediate action to protect the public
interest in accordance with the prov181ons of section
67-5247, Idaho Code.

PETITION FOR RECONSIDERATION

Any party may file a petition for reconsideration of a final
order within fourteen (14) days of service date of this order.
The department will act on a petition for reconsideration within
twenty-one (21) days of its receipt, or the petition will be
considered denied by operation of law. See section 67-5243(4),
Idaho Code.

APPEAL OF FINAL ORDER TO DISTRICT COURT

Pursuant to sections 67-5270 and 67-5272, Idaho Code, any party
aggrieved by a final order or orders previously issued in a
matter before the department may appeal the final order and all
previously issued orders in the matter to district court by
filing a petition in the district court of the county in which:

i. A hearing was held,
ii. The final agency action was taken,
iii. The party seeking review of the order resides, or
iv. The real property or personal property that was the
subject of the agency action is located.

The appeal must be filed within twenty-eight (28) days a) of the
service date of the final order, b) of an order denying petition
for reconsideration, or c) the failure within twenty-one (21)
days to grant or deny a petition for reconsideration, whichever
is later. See section 67-5273, Idaho Code. The filing of an
appeal to district court does not in itself stay the
effectiveness or enforcement of the order under appeal.

Sincerely,
Cﬁ;rf jéﬁafnuf/ DA

L. GLEN SAXTON
Chief, Water Allocation Bureau

Page 2




WRO749NP IDAHO DEPARTMENT OF WATER RESOURCES DATE: 12/17/93
No. P95-08780 WATER RIGHT PROFILE REPORT PAGE: 1
(REGIONAL)

OWNER PRIORITY USE PERIOD DIVERSION DIVERSION
CODE NAME & ADDRESS DATE WATER USE FROM T0 RATE VOLUME
C STATE OF IDAHO 06/15/1992 MINIMUM INSTREAM FLOW "11-01 06-30 2495.00 CFS

JIDAHO WATER RESOURCE BOARD MINIMUM INSTREAM FLOW 07-01 10-31 951.00 CFS

STATEHOUSE . emememeceees

BOISE ID 83720 TOTAL DIVERSION: 2495.00 CFs

(208) 327-7910

Water Source: SPOKANE RIVER Tributary to: COLUMBIA RIVER Stage: PERMIT

Point(s) of Beginning Stream Reach: T50N RO5W S04 SW NE
Point(s) of Ending Stream Reach: TS50N RO&W S12 SW NW
Pou County:
Remarks: This minimum streamflow shall be subject to future municipal and

domestic development from the Spokane River and its tributaries
for the use in the basin within and upstream of the minimum
streamflow reach. The minimum streamflow will not be subject to
water rights established in the future for irrigation uses or
other large consumptive purposes even though covered under a
municipal or domestic use definition.

Specifically because of the generalization of the Tennant method,
the Director retains jurisdiction, as described below, to review
and amend any and all parameters of this permit and subsequent
license. The Board, upon receiving a request, or upon its own
initiative, may petition the Director for an amendment to the
permit or license. The petition must set forth any significant
change in circumstances and evidence of the public interest
supporting the proposed amendment. The Director will notify the
general public and specific persons or known interested parties
of the proposed change, and conduct a hearing for the purpose of
determining whether the permit or subsequent license should be
amended in the public interest. The burden of proof at the
hearing shall be upon the persons or parties seeking the
amendment to establish that the amendment of the permit or
license would be in the public interest.

Use of water under this permit shall recognize and allow the
continued beneficial diversion of water under any prior existing
water right established by diversion and application to
beneficial use or by an application, permit, or license on file
or issued by the Director under the provisions of Chapter 2,
Title 42, Idaho Code, with a priority of water right date earlier
that June 15, 1992, for application No. 95-08780.

Use of water under this water right shall be nonconsumptive.
Upon further finding and order of the Director that guaging
stations are required to maintain the approved minimum flows on
Spokane River, such measuring devices shall be permanently
installed and maintained as specified by the Director.

Proof of instream beneficial use of the minimum streamflow may be
submitted immediately upon legislative approval of the permit,
but shall be submitted no later than March 1, 1999.




WRO749NP
No. P95-08780

IDAHO DEPARTMENT OF WATER RESOURCES
WATER RIGHT PROFILE REPORT
(REGIONAL)

DATE:
PAGE :

12/17/93
2

Remarks:

Dates:

Misc:

Audit:

Establishment of minimum flows on the Spokane River in the
requested reach shall serve to protect water released from Post
Falls Dam as it flows through the requested reach at rates up to
the established minimum flow, but shall not directly or
indirectly cause any change in operation of Post Falls Dam.

The reach of the Spokane River for which the requested minimum
flows are established is as follows: Spokane River, commencing
at a point downstream from the Post Falls Dam at which the
overflow channels converge with the main channel below the dam in
the SWINEd, Section 4, T50N, R5W and extending downstream to the
Idaho-Washington state line in the SWINW!, Section 12, TSON, R6W,
B.M., Kootenai County, a reach of approximately five miles.

See Final Order for additional conditions of approval.

App. Received: 06/15/1992 Priority Date: 06/15/1992
Proof Due Date: 03/01/1999 Proof Made Date:
Exam Made Date: Exam Sent to S.0.:

Licensed Date:
Water District Number: Field Exam Fee:

12/17/93 ZIMMERMA




State of .aho ~ | .

DEPARTMENT OF WATER RESOURCES

1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720-9000
Phone: (208) 327-7900 FAX: (208) 327-7866

CECIL D. ANDRUS
GOVERNOR

R. KEITH HIGGINSON

DIRECTOR

November 24, 1993

Re: In the matter of Applications for Permit No. 95-8780 the name
of Idaho Water Resource Board

Dear Interested Party:

The accompanying order is a "recommended order" issued by the
department pursuant to Section 67-5243, Idaho Code. The provisions
of this order will not become effective until the Director issues
a final order in this matter.

Each party to these proceedings who appeared at the hearing
may file a petition for reconsideration, briefs and exceptions to
the recommended order and may request oral argument before the
Director of the department as further described below:

PETITION FOR RECONSIDERATION

Any party may file a petition for reconsideration of a
recommended order with the hearing officer issuing the order within
fourteen (14) days of the service date of the order. The hearing
officer will act on a petition for reconsideration within twenty-
one (21) days of its receipt, or the petition will be considered.
denied by operation of law. See Section 67-5243(3), Idaho Code.

EXCEPTIONS AND BRIEFS

Within twenty-one (21) days after (a) the service date of this

recommended order, (b) the service date of a denial of a petition

for reconsideration from this recommended order, or (c) the failure
within twenty-one (21) days to grant or deny a petition for
reconsideration from this recommended order, any party may in
writing support or take exceptions to any part of a recommended
order and may file briefs in support of the party’s position on any
issue in the proceeding. Written briefs in support of or taking
exceptions to the recommended order shall be filed with the
Director. Opposing parties shall have twenty-one (21) days to
respond.

Page 1
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ORAL ARGUMENT

The Director may schedule oral argument in the matter before
issuing a final order. Oral argument on exceptions to a
recommended order shall be heard at the discretion of the Director.
If oral arguments are to be haard, the Director will, within a
reasonable time, notify each party of the place, date and hour for
the argument of the case. Unless the Director orders otherwise,
all oral arguments will be heard in Boise, Idaho.

CERTIFICATE OF SERVICE

All exceptions, briefs, requests for oral argument and any
other matters filed with the Director in connection with the
recommended order shall be served on all other parties to these
proceedings in accordance with Rules of Procedure 302 and 303.

FINAL ORDER

The Director will issue a final order within fifty-six (56)
days of receipt of the written briefs, oral argument or response to
briefs, whichever is later, unless waived by the parties or for
good cause shown. The agency may remand the matter for further
evidentiary hearings if further factual development of the record
is necessary before issuing a final order. The department will
serve a copy of the final.order on all parties of record.

APPEAL OF FINAL ORDER TO DISTRICT COURT

A party aggrieved by a final order of the Director is entitled
to judicial review in compliance with sections 67-5271 through 67-
5279, Idaho Code.

Sincerely,
ﬁlén Saxton ?
Chief, Water Allocation Bureau

Enclosures

Page 2
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5 Nov 93

To: Dept. of Water Resources

Re: Spokane/ Coeur d'Alene River Minimum Flows
Attn: Norman Young

Dear Sir:

This letter is a follow-up to my comments made at the hearing in Coeur d'Alene.

I fully support protecting Idaho waters from out-of-state diversion, but I feel that
our primary objective should be to maintain those waters at a level that provides a
maximum opportunity for recreational use above the Post Falls Dam on the Spokane
River. The stretch of river from the mouth of Lake Coeur d'Alene to the Post Falls
Dam 12 probably the most heavily used water area in North Idaho. There are 527
waterfront parcels on this area of shoreline as of 5-23-93. If only two people from
each of these homes swim, boat, or otherwise partake of water activities, 1 hour per
day during the summer months, this would equal 1,054 recreational hours per day
and 31,620 for each of the months. This is a very conservative number as at our
home at least 5 people spend a minumum of 3 hours per day and often there are more
people for longer periods of time. This area of the river has been surveyed for boat
usage during the past few years and on optimum days the boat traffic count exceeds
700 per day. The heaviest months are July and August with June and September
slightly less. May and October show somewhat less traffic. Your minimum flows for
May through October could take precedence over recreational and homeowners
needs: I feel that this would be totally unjustified. The recreational value of the
river above the Post Falls Dam exceeds that of the value below the Dam, many, many
times over and should be maintained and preserved as much as is practical, stll
maintaining flood control and power generation capability.

I urge you to visit the area personally or form a group made up of local people
familiar with the unique pruperties and problems surrounding this particular stretch
of the Spokane River.

An added consideration is the fact that at the present time the Hayden Sewer District
is allowed to dischaxrge effluent whengver the streamflow exceeds 2,000 C.F.S. Itis
very important that this effluent discharge is curtailed long before swimming season
begins as many areas along the river do not have a good "wash" for minimizing the
contamination of sewage effects. We trust that you can write your proposal to
protect this water for a clean and healthy environment, especially for the time
encompassing the months of May through September.

6415 Harbor Drive.
Coeur d'Alene, 14. 83814
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HARBOR ISLAND PROPERTY OWNERS
CO-OPERATIVE ASSOCIATION

Nov 4, 1993

To: Dept. of Water Resources, State of Idaho
1301 Orchard '
Boise, Idaho 83706

Attn: Norman Young

Re: Minimum Flow for Idaho Waterways.
Dear Sir:

I am writing this letter as a follow-up to the recent public hearings held in Coeur
d'Alene concerning minimum flows for the Coeur d'Alene and Spokane Rivers. Asan
officer and board member for the Harbor Island Homeowners Co-operative
Assoclation, I have been designated to represent this Association on the above
subject.

Harbor Island development consists of approximately 85 riverfront lots and
approximately 40 secondary lots, some facing a canel that is dry about 8 months of
the year. 'This Island is located above the Post Falls dam on the Spokane River
approximately 5 miles upstream from the dam.

This Island was developed in the early 1960's some 50 years after the Post Falls dam
was constructed, well after water levels of the Spokane River had been established.
Sea walls, non-floating docks, launch ramps, beaches, etc. have been constructed
with the known water levels being the major criteria for locations of the above.

The minimum water flows that your study group have recommended will, if
implemented, reduce the level of the Spokane River above the Post Falls Dam by an
estimated 2 - 3 feet during summer, recreational time. This will greatly impact the
property values and could cause hardship for many of our homeowners, who like
myself are retired and counting on our property to sell at waterfront prices to tide
us through old age.

I understand that, because the W.W.P Co. is under contractural agreements, the
river level above the Post Fall Dam will have to be maintained at present levels.
After some discussion with the operating personnel of the Post Falls Dam, I
discovered that the levels that are presently being maintained are somewhat flexible
and could easily be adjusted downward still allowing W.W.P. to fulfill their contracts
and legal obligations. This downward adjustment, conceivably could be made in
favor of approaching your minimum flows, especially during the summer months when
recreation is at its peak. Because of this possibility, as remote as it may seem at this
time, it could happen in future years if these minimum flows as you have outlined are
legislated.

I am asking you and your study group change your thinking by rewording the
Spokane River waterway minimum flow so that the law could not supercede the Dam
operation, even if the W.W.P. ceased to exist.

Another factor, as we discussed at the Coeur Q'Alene Hearing, is the fact that the
Hayden Sewer district can only dump effluent if the Spokane River is flowing at 2000
C.F.S. or greater. Your stated minimum flows, if maintained.for whatever reason,

nﬁ?éﬁﬂuerxt from

could possibly create a further degradation of the water with' adtati
their sewage treatment plant.

ey

- 21994




PHONES PLUS TEL:1208-664-5500 Nov 05 93 11:56 No.004 P.03

In summary, I hope that you realize that this particular stretch of the Spokane river
(approx. 10 miles) has some pecullar circumstances that could conceively cause many
more problems than the increased flow might solve. Your consideration of the
*Harbor Ialand Plight" would be much appreciated. We as residents will be watching
closely what your decision will be and also how the legislation is written to protect
the property owners values and maintain the recreational use along this stretch of
waterway .

Sincerely,

’?J L\

~“David M. Kohli, V. Pres.
Harbor Island Homeowners Co-operative Ass'n
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Givens, FUNKE & WORK

ATTORNEYS AT LAW
TOP FLOOR - OLD CITY HALL
424 SHERMAN AVE. P.O. BOX 99
COEUR D’ALENE, IDAHO 83816-0969
(208) 667-5486
FAX (208) 667-4695

October 27, 1993

Idaho Water Resource Board
F. David Rydalch, Chairman

Re: Minimum Streamflows - Coeur d’Alene and Spokane Rivers

Dear Dave:

~ Greetings to you, Gene, Clarence, Kenneth, other members of the Board and IDWR
staff. '

On behalf of the Coeur d’Alene Tribe, please accept the following comments for the
record, presented to the Idaho Water Resource Board, Wednesday, October 27, 1993, at the
Minimum Streamflow Hearings, held at the Cooperative Extension Service, 106 E. Dalton
Ave., Coeur d’Alene, Idaho. .

Initially, the Coeur d’Alene Tribe strongly supports the concept and effort to establish
minimum streamflows for the protection of fish, wildlife, habitat and ecosystem values.
These critical instream, public interest values are too often sacrificed in pursuit of short-term
profits for a relative few.

Preserving riverflows in the South Fork of the Coeur d’Alene River is crucial to the
concerted effort by the Coeur d’Alene Tribe and others to establish a long-term restoration
plan to clean up and restore the Coeur d’Alene Basin. The South Fork of the Coeur
d’Alene River contains extremely elevated levels of toxic heavy metal waste due to over one
hundred years of mining, dumping, smelting, milling and other related activities in the basin.

Maintenance of riverflows in the South Fork of the Coeur d’Alene River is essential
to strategies being developed by the Tribe and other interested parties to restore this basin
and hopefully return it toa healthy state.

In the Spokane River from Lake Coeur d’Alene to the Idaho-Washington stateline,
a large volume of sewage is being dumped in the river by a group of municipalities. Large
scale residential development is occurring along this reach of river contributing additional




nutrient loading and other water quality problems in the river. Maintenance of adequate
flows in this reach of the river is necessary for dilution of pollution.

While the Coeur d’Alene Tribe supports the establishment and protection of flows
in both rivers, the Tribe has significant claims to both river reaches which predate all
present or future state law rights.

The Tribe claims ownership of the beds, banks, and waters of the South Fork of the
Coeur d’Alene and the south half of the Spokane River excluding Post Falls within the 1873
Coeur d’Alene Reservation boundary. Federal District Court Judge Harold Ryan held the
Tribe did not own this and other watercourses the Tribe claimed in a decision issued in an
Order Granting Motion to dismiss on July 20, 1992, Case No. CV-91-437-HCR (Dist. of
Idaho). This decision is now the subject of an appeal before the Federal Court of Appeals
for the Ninth Circuit. U. S. Court of Appeals Docket No. 92-36703.

Also within the 1873 Reservation boundary, the Tribe claims an aboriginal water

right for hunting, fishing and other purposes pursuant to its aboriginal title to these reserved
lands and waters.

In addition, the Tribe claims water in the subject reaches of the South Fork of the
Coeur d’Alene River and Spokane River, both on and off the Reservation, sufficient to
satisfy the purposes of the establishment of the Coeur d’Alene Indian Reservation pursuant
to the Winters doctrine. Winters v. United States, 207 U.S. 564 (1908). The reason or
purpose for the Tribe and the United States reserving this portion of the Tribe’s aboriginal
territory was the establishment of a permanent homeland, including hunting and fishing and
the attendant right to flows for these purposes.

In any designation of minimum streamflows in these rivers the State of Idaho should
give appropriate notice of these prior claims by the Coeur dJAlene Tribe.

HOWARD FUNKE
Tribal Attorney
Coeur d’Alene Tribe

NG 11 1994




O DEPARTMENT OF WATER RE!‘RCES
Minimum Streamflow Hear

October 27, 1993

X

Coeur D’'Alene, ID o , /
Sk~ o ;f (e J//@ A%.ews  pPage_ [/ of
Please Print S oy : ST v Check If
C ey e / You Wish To
Name Address Representing Comment
m:c\/\a{\ C}aO}y\QC S, 555‘ S nger )%L\ ):a\*\/é“u*\ 5 5F{/ CdlA T(\bﬁ
d J
ik e MO E LieR bt N (U9 <F b A
ON(‘/OW /ﬁ/ﬂ/ék C5 795 /v/so'(\d Cb[,k
/7 > o -
[ Ao il | CEES ”
/ 7
- .4 i {
//éiv'l QLLM"/I(I’?‘?M ba~ s ,
7{ _ 61\1197 ) \/
L/D/w /'74&& 7349 £l : cor 14 [3Er
~ T
tm f{&%“\ SIY 2275  Cpwn»

¢
=/

e 903’5-/7./#/&‘/0.2/7&
IR T 2R/

fl<soc.

Ao ernz SecitreY

(FQQCDY\\«’\\\@ RU70 (WDesi V, ex> J(‘hﬂ
/) ; %’pd%ﬁkc? {‘6@
W55 ke vaisthee |77 B e PO Cdd |LN4F e
i - w
étﬂl\( %QV—W\C&V Edy Missioe  fog E
Lam/ o Bole = o a . “
T{EQ_/’O A?ty i T e ND E ‘ (
| Co- Qe 4 Sberwan AR [ gec d Mo
X vaﬁ@ ;ML& | Coennie d'Aue T0 €394 | TG l
j A borZed

5’»‘5’ Bom o







/6 (22/4
i ?Oo,e/wf— S vee pH mw,éow /fj

%2%’7 5/%/‘/&%4/"—/%‘/ gl |

.? Ll | |

i Z:Z/k;s. s He. oo cff ('2'1-67%
Mo ~ oq oty TES -

Zosts o i il L W/m..m

{
}

Coc,a'i//aw/ e -y

e Ao N—/”/ /5’(7.—,/
2775 — 017 Jla A0 Jlwe
| <3/0? B July -0 e

7157 el — 7ﬂw \76,47/.///'

S o

{




t by T
P@M%M
/ﬂé;,u.om

) 7
= Gt | W owp D
| //Aypg» LAEES A’/;/u

77 — (o C‘ | /L\ uaoﬁ—é\v (
W

<

fé)v 7T M%M
/ Xer ,
- &Cp o < n

N
:»‘—n.s g,

7 Wiy g

AUG 11 1994




wgoé Asas oy’ ———-«_f i’ A %-wﬂﬂ Aoy, .

/5 Ln |
ot T Lo omn Ay Ao i

P - jto s M e Bt S
§ (ot G S e /Jé//@dﬂw Uy, N Jevr~_

‘ g hd QA HEp W%éw %45%7"4’&"
//;wf"’ /

b, — (

S ,/' — . (

fW AUg 11 1904

’ é&a—q Cold QCocan [,L)CL////& yw !

e B




il gl e

H%/,;QM . ¢,¢4_.< M s oo Z/ZC?

D e e
” /’dd,e ,

' o /&Zﬂowoéq, = ,
J hﬁ/ W codbmn T

—

SGM/QM — S 0. Bax SO -

| /@7/4%%& AN 2y 7

M;&;MW ~/?«7<"~°

_ Taep
§

M o,f/@uc 'ﬁjﬁqﬂw




I
g
!

G Tl S e
Gonpl MM'MQC—%




Kootenai Environmental Alliance

—_— P.O. Box 1515 Coeur d'Alene, ID 83814-1515

Idaho Department of Water Resources Coeur d'Alene, ID.

Cooperative Extension Office October 27, 1993

106 E. Dalton Ave.

Coeur d'Alene, ID. 83814 RE:Minimum Streamflow
for Spokane River No.
95-08780

Att: Gary Spackman:
Dear Sir:

Please be advised that Kootenai Environmental Alliance, PO
Box 1515, Coeur d'Alene, Id. 83816, wishes to go on record
as supporting the application of the Idaho Water Resource
Board for minimum streamflow on a portion of the Spokane
River as identified above It is time the need be

recognized to provide some protection of fish and wildlife
habitat, aquatic life and recreational values in our rivers.

Sincerely yours,

KOOTENAI ENVIRONMENTAL ALLIANCE

Art Manley, Presidegnt




State olglaho | .

DEPARTMENT OF WATER RESOURCES

1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720-9000
Phone: (208) 327-7900 FAX: (208) 327-7866

CECIL D. ANDRUS
GOVERNOR

R. KEITH HIGGINSON

MEMORANDUM ' PIRRCTOR
To: Norman C. Young
From: R. Keith Higginso ﬁézngy
RE: APPOINTMENT AS HEARING OFFICER - PROCEDURE RULE 410
Date: October 20, 1993

I, R. Keith Higginson, Director of the Idaho Department of
Water Resources (department) hereby appoint NORMAN C. YOUNG in
compliance with department Procedure Rule 410 to act as Hearing

Officer on behalf of the department in the following contested
matter:

| In the Matter of Application for Permit Nos. 94-07341 and 95-

| 08780 for minimum streamflows on the Coeur d’Alene and Spokane
Rivers, respectively, both applications having been filed in
the name of the Idaho Water Resource Board

The department has scheduled a hearing in the matter as

follows:
Date: October 27, 1993
Time: 9:30 a.m. and 2:00 p.m.
Place: Cooperative Extension Service Bldg, Coeur

d’Alene, Idaho

; ﬁﬁk@ﬂy§§§§§@§%?
5 AUG1 1 1994
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CITY OF COEUR D'ALENE

WASTEWATER DIVISION CITY HALL - 710 MULLAN AVENUE
COEUR D'ALENE, IDAHO 83814

208/768-2281
FAX 208/769-2338

October 18, 1993

Mr. Gary Spackman
Idaho Dept. of Water Resources
1301 North Orchard

Boise, ID 83706

Dear Mr. Spackman:

The City of Coeur d'Alene would like to go on record as endorsing
minimum streamflows in the Spokane River.

The Idaho Division of Environmental Quality has identified times
that a dissolved oxygen sag occurs behind the Post Falls dam. At
periods of extreme low flow (less than 500 cfs) and high water
temperature (greater than 20° C), the dissolved oxygen level can
fall below the state's water quality standard of 6.0 milligrams per
liter.

The City is mandated to remove 85% of the phosphorus from the
effluent at its wastewater treatment facility. This is to comply
with the bi-state Total Maximum Daily Limit (TMDL) of 259 kilograms
per day for Lake Spokane. This TMDL is based on an in-lake
concentration max1mum of 25 mlcrograms per llter.

Obviously, hlgher streamflows means a lower concentratlon of
nutrients, a better flush cycle of Lake Spokane, and a higher
dissolved oxygen content behind the dam. As a permitted dlscharger
to the Spokane River, extremely low streamflows could require the
city to expend capital costs for additional advanced treatment
processes.

We hope that you will consider these points in your decision. Feel
free to contact me if I can bhe of further assistance.

Sincerely,

Gl X

H. Sid Fredrickson
Wastewater Superintendent

cc: Rodger Wm. Lewerenz, P.E., Public Works Director
Don Keil, Assistant Wastewater Superintendent

asthsf.181
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De tirent of Water Bs
Gary Spackman pantinent of Waler Resources

Idaho Department of Water Resources
1301 N. Orchard
Boise, ID 83701

October 11, 1993
Dear Mr. Spackman:

As an avid flyflsher and sometimes rafter I am eager to see the
issue of minimum streamflows addressed. I appreciate the
opportunity to comment; I will confine my comments to rivers which
I am knowledgeable. I have lived in Idaho for twenty years. I have
been a fly tying and fly fishing instructor at North Idaho College
for twelve years and I have been a fly fishing guide in Idaho for
two years.

In relation to the Coeur d' Alene River I support your minimum
streamflow requests of 1018 cfs from November 1 to June 30 and 413
cfs from July 1 to October 31. I believe that this will maintain
the integrity of the river for both fish habitat needs and
recreational uses.

In relation to the Spokane River I support the minimum
streamflow request of 2495 cfs from November 1 to June 30 and 951

cfs from July 1 to October 31. This will be particularly
beneficial to main stem spawning rainbows which are the predomlnate
fish species in this section. Some years early drops in water

level have left eggs high and dry. Additionally, the minimum flows
in the summer should help reduce the stress the fish experience due
to increased water temperature and reduced water oxygen content due
to high temperature and slower flows.

In reference to the Moyie River I request that you amend your
request of 354 cfs from April 1 to July 31 to a flow of 900 cfs
from April 15 to June 30 . Your flow request of 149 cfs from
August 1 through March 31 is acceptable. The amended request will
protect the fabulous whitewater recreational use, and will prov1de
for spawning rainbows, particularly the stream born fish in the
canyon section which seem to be making a comeback.

In reference to the Kootenai River I support your request for
5340 cfs year round to provide the minimum needed for fish and
wildlife values. I am particularly concerned that we be as
proactive as is still possible to prevent the need for the sturgeon
to become a listed species.

Again, thank you for this opportunity to comment.

Sincerely,

Douglas P. Fagerness
2608 N. 10th Place gL
Coeur d'Alene, Idaho 83814
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Ron Grant Depariment of Wadl Flesuuuss

PO Box 75
Cottonwood ID 83522

October 14, 1993

Mr. Gary Spackman

Idaho Dept. of Water Resources
1301 N. Orchard

Boise 1ID 83706

Mr. Spackman:

I understand that your agency is conducting public hearings for minimum
instream flows on the Pack, Kootenai, Moyie, Coeur d‘Alene and Spokane Rivers.
Since I will not be able to attend any of these hearings, I would like to say
the following:

PLease do not compromise the integrity of these streams for any
reason.

Please choose minimum streamflows that are consistently adequate for
the safety, life, and health of the fish and wildlife connected with
these rivers.

Please choose minimum streamflows that will consistently support
recreational use, water quality, and aesthetics.

Sincerely,

IN

Ron Grant
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Kristin Frish
RR3 Box 181
Cottonwood ID 83522

October 14, 1993

Mr. Gary Spackman

Idaho Dept. of Water Resources

1301 N. Orchard

Boise ID 83706 N

Mr. Spackman:

It is my understanding that your agency is conducting public hearings for
minimum instream flows on the Pack, Kootenai, Moyie, Coeur d‘Alene and Spokane
Rivers. I will not be able to attend any of these hearings in person.
Therefore, I would make the following requests:

I ask that you do not compromise the integrity of these streams for any
reason.

I ask that you choose minimum streamflows that are consistently adequate
for the safety, life, and health of the fish and wildlife connected with
these rivers.

I ask that you choose minimum streamflows that will consistently support
recreational use, water quality, and aesthetics.

In my opinion, it would demonstrate clear evidence of a lack of ethics if you
allow nature’s balance in these ecosystems to be destroyed.

For our rivers,

T o i

Kristin Frish
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Mr. Gary Spackman :
Idaho Dept.. of Water Resources
1301 N. Orchard

Boise, ID . 83706

Dear Mr. Spackman:

.Idaho Rivers United wishes to” submit the following comments relative to five
applications for minimum streamflows in northern Idaho and one minimum lake
level application for Bear 'Lake.

Pack River No. 96-08717 - We support the requested minimum of 129 cfs from
November 1 but only until April 15. We recommend the IWRB and IDWR adopt a
higher minimum flow of 350 cfs from April 15 to June 30 for recreational
whitewater boatlng The purpose of the higher minimum is to protect the river
for recreational purposes.* We support the request of 129 cfs from July 1 to July
31, and a flow request of 54 cfs from August 1 through October 31. Those flows
will prov1de the minimum needed for fish and w11dhfe values.

Kootenat vaer No. 98 07705 - Idaho Rivers United supports the request for 5340
cfs year round to provide the minimum needed for fish and wildlife values, with
the following change: From May 15 to' July 15 the IWRB and IDWR should adopt a
minimum flow of 10,000 cfs to provide the minimum flow for recreational
whitewater boating.*®

Moyie River: No. 98-07704 - We recommend that the IWRB and IDWR amend their
request of 354 cfs from April 1 to July 31 to a flow of 900 cfs from April 15 to June
30 to provide- the minimum * streamflow needed to protect recreational whitewater
boating.  This flow request is based on information provided by Peter Grubb,
River Odysseys West, on the segment from Cooper Creek to Meadow Creek
immediately upstream from the segment under consideration. I also have
_personal experience floating both of these sections as a commercial river guide
and private boater and believe the charts Peter Grubb developed accurately
reflect the minimum flow needed.* I have enclosed copies of data Peter Grubb
provided me on the Moyie. The flow request of 149 c¢fs from August 1 through
‘March 31 is acceptable.

Coeur d'Alene River No. 98-07705' - I note that the water right number recorded
for the Coéur d'Alene .and the Kootenai River are the same. I am certain this must
be a  typographical error by the Department. According to my records, the
correct number is 94-07341. . We support the minimum streamflow requests of
1018 cfs from November 1 to June 30 and 413 cfs from July 1 to October 31 to
protect’ fish and wildlife values, recreation and aesthetics, I am unable to
_substantiate the needed minimum - for a recreational flow. = However, should data
or relevant information become available, we will petition the Department and
the Board ,for a higher flow to protect recreational whitewater boating.

Spokane- River No 95-08780 - We support the minimum flow requests of 2495 cfs
from November 1 'to June 30 and 951 cfs from July 1 to October 31 to protect fish
and wildlife values, recreation and aesthetics. We  are unable to substantiate the
necessary minimum for recreational whitewater boating at this time. 1f
additional - information becomes available we will ﬁ%ﬂgﬂ n the Department and the
Board for a higher minimum to protect that use. <

AUG1 11994 -
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*Amended requésts are based on information obtained from “Idaho Whitewater,

the complete /river. guide," ‘by Don McClaran and Greg Moore, 1989, and personal
knowledge of the affected stream segments.

Idaho - Rivers United also supports the minimum lake level request for Bear Lake.
We believe this will aid in protecting the integrity of the lake, its water quality,
fishery and recreation. L

Many of our members use and enjoy the waters of these stream segments for
fishing, whitewater recreation, viewing or to merely see a river in its free
flowing state. Historically, southern Idaho rivers ~have been dammed, diverted,
and dewatered for irrigation, mining, hjdropower and industrial uses. Our _fish
are dying, our streams are dry, and our water quality is abysmal in the Snake
River basin in many places. = Hydropower projects have marred the landscape -and
visually impaired’ many - of our scenic wonders like Shoshone Falls and Twin Falls.

Some opponents of minimum streamflows will attempt to convince the department
that these flows will impede their economic development. [I'd like to remind the
Department that the fish were here first, as were the Native Americans. It is
imperative that - minimum streamflows are adopted on all “streams in the state.
This is an opportunity to prevent the decimation of north Idaho streams, unlike
what has occurred in much of southern Idaho.  Maintaining the integrity of the
riverine ecosystem is of utmost importance! ~We support the efforts of the Board to
protect Idaho's river resources. ' - '

1
v

Sincere1‘y,

Marti L. Bridges
Water Policy Director

.
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MOYIE WATER FLOW INFORMATION (‘L'LM)&V\&/) 5 92) . :
N et sad) Lo &uﬁ#
Power plant reading seems to be generally 3/10ths of a WAS (ust-Coven
foot lower than yellow gauge stick on Bonners. Ferry és

~Municipal Dam. So, if yellow gauge reads 2.3, power b(“ac('”ﬁ ”

plant should tell you 2'. Based on this, if you call 2,§Q; der d
power plant and they say river is at 1.7, then it
should be runnable. We do know that it ‘is runnable *KQ”%“xﬁPkud/
when power plant reading is 2' and gauge reading is 2.25. Pold e 2,9
Power Plant Gauge Reading . CFS < fﬁ%TZ, Wi ﬁ?{m,
1! 309 'voat 2.2 'ﬂf%

1% 576 t oA f

2! 899 Vorwy, ~veeks o

! . ° .

%%5 5l e

3% 2150 Cey Mole intheldd

47 2653 * 4o

4% 3198 o€ eA

55! 4333 . < WMW

6' 5023 - ;

6" 5701 ok Luddl ok

7" 6413 ~

7% 7119

8' 7852

8%'

From past experience we know that an unrunnable water level
is around 7'. No trips should be attempted above 6'
without prior scouting. If logs are frequent in river,
cancel trip. Danger lies in lack of eddies and possible
log jam at the old Eileen Damn.

Prepared by.Peter Grubb
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NOTICE OF HEARING FOR THE COEUR D'ALENE

. RIVER MINIMUM STREAMFLOW

Notice is. hereby . given that the idaho Water Resource
Board submitted an application for permit to- appropriate
water to the Department of Water Resources, proposing
to appropriate water for a minimum streamflow in the Co-}
eur d'Alene River, a tributary. of Coeur d'Alene Lake. The
application is further described as follows: -

Source: Coeur d'Alene River :
Application No.: 94-07341.
Proposed Priority: September 13, 1993 Lok
Amount and Period of Use: 1018.0 cfs from November 1;
gn:ough June-30. 413.0.cfs from. July..1- throt:gh. October |

Purpose of Minimum Flow: Protection of fish and wildlife:N
habitat, aquatic life and recreational values. . lirce
Place of Use: Coeur d'Alene River, commencing at the.iate
confluence with the South Fork of the Coeur d’'Alene Riv-¢in
or, located in the NE Va NW Va, Section 31, T49N, R2E tach
Shoshone County and extending .downstream to thei, s
mouth of the Coeur d'Alene River in lots 3 and 4 (SW'a
NW Y4), Section 36, T48N, R4W, B.M., Kootenai County.
The Department of Water Resources will hold a public
hearing in the Cooperative Extension Service, 106 East
Dalton Avenue, Coeur d'Alene, Idaho, beginning at 9:30}; 4
a.m. on Wednesday, October 27, 1993, for the purpose fhgr
of hearing evidence pertaining to the application. Thei
hearing will be held pursuant to the provisions of Section\}.¢
42-1503, Idaho Code. In addition, the hearing officer willL

R L e d

also recaive informal testimony into the record at 7:00; .
p.m. in the evening and at the same location. 30
Any party who wishes to formally appear in the proceed-3 "
ing for the purpose of presenting evidence or cross ex- G,
amining witnesses should file a notice of appearance 4,
with the Director of the Department of Water Resources,
Statehouse Mail, 1301 North Orchard Street, Boise, ida- *.
ho, 837086, five (5? days prior to the hearing. Other par-'
ties may informally present their views and comments
without filing a notice of appearance. Written informal
views and comments may also be submitted to the De-f
partment of Water Resources priof to the hearing. :

¥

f

-i to me to be the pérson whose name subscribe

-!i that the state%erein are true, andéknowlid? to
| AN .

25242

4

7 beting fitskduly sw?om upon oath, depose

Ul pe M of e A TMES-NEWS, published daily, at
3, and do solemnly swear that a copy of the notice of advertisement, as per
» was published in the regular and entire issue of said newspaper, and not in

hereof, for_ 7 g _consecutive ’
i the issue dated Ch Tl /6 19435,

e issue dated %@k& 3 19972
it certify that said newspaper is & consolidation, effective February 16, 1942, of the Idaho

ished theretofore daily except Sunday, and the Twin Falls News, published theretofore daily ex-

) f which newspapers prior to consolidation had been published under said names in said city and
“and uninterruptedly during a period of more than twelve consecutive months, and said TIMES-

I)nsolidation, has been published as a daily newspaper except Saturday, until July 31, 1978, at
Yspaper began daily publication under said name in said city and county continuously and

irtify that pursuant to Section 60-108 Idaho Code, Thursday of each week has been designated
‘egal notice by law or by order of any court of competent jurisdiction within the state of Idaho,

)1y, will be published; and that at the head of the editorial column of said combined newspapers,

sreof, Thursday is announced as the day on which said legal notices will be published.

WM&L— in the yei%,fﬁz_, before me,
_ V//kg‘é‘-() 7 y) W DIVIBN

the within instrument, and being by me first
that he executed the same.

)
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ic ‘ / fé
’ sonatly appeared

Any hearing scheduled will be conducted in a facility 4¢-
QA"hym meetg the accessibility requirements of the Amertly- il ! Notary Public for Id A\
cans with Disabilities Act. If you require special accom- " & - w
ms:aciau.‘9 hgoqs in orldertoage_nd. pamcth 'digate in o:n't ungiﬂefrstg'gd" 5 Residing at (W]
aring, please advise the nt within ten?!"1 : . .
(10) daﬁsngrioe to the hearing. The hearing will be con- ; My commission expires: S5 /(2 /7 (7/
ducted by Mr. Norman Young, Idaho Dept. of Water Re-"t
sources, Statehouse Mail,: Boise, Id. 83720, telephcme1

(o8 3277000,
f it will be subject to all prior waﬂer";

issued, this permi
rights.
R. Kaeith Higginson, Director

idaho Department of Water Resources. ~ -‘%
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Lines

TRIBUNE PUBLISHING COMPANY, | Date LI
The Lewiston Morning Tribune o
5056C St., P.0O. Box 957 - No. A Sl
Lewiston, Idaho 83501 Account No
(208) 743-9411 Description
| LEGAL ADVERTISING Times -
INVOICE
SOLDTO:

NOTICE:This is an invoice of Purchase made by you. Statement wili be rendered the first of
Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

Tab Lines

AL 5T
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SEP 2 1 1993

he Wit PEGION

¢

AFFIDAVIT OF PUBLICATION

STATE OF IDAHO, ss.
County of Nez Perce
B1708 L )
NOTICE OF HEARING FOR THE, SPOKANE RIVER e Ui
. MINIMUM STREAMELOW armrr e Ll being duly_swom,
Notice is hereby given that the Idaho Water Resource Board submitted an i Lmcal Olmpl
%pphcation for permit to appropriate water to the Department of Water 3P058S and says, | am the. - —
S esﬁceﬁi PWPTOI’img tOI?PPFOPI.'lag:r?’hater for S_ibﬂmd mnfmﬁl streamflow in the ’the Tribune Publishing Company, a corporation organized and existing
'Sggrcé:e ver. the applcation Is ,ersdeosﬁlneemﬁro ows: wder and by virtue of the laws of the State of Idaho, publishers of the
%pplicatéolg No.: _91 -0871850 1992 SWISTCON MORNING TRIBUNE, a newspaper of general circulation
Afggggf :mt;.l 32’5’3& of Use: 2?5?.0 "efs from November 1 biished at Lewiston, Nez Perce County, idaho; That the said Lewiston
| : through June 30. 951.0 cfs from |oming Tribune is an established paper and has been published regular-
‘Purpose of Minimum Flow; Protection of fish and wildlife hab- and issued regularly at least once a day for more than 21 consecutive

itat, aquatic life and recreational
values
Spokane River, commenci at
Post Falls Dam, located in both the
SWUNWY and SEWSWY:, Section
3, Ti0N, R5W, and extending down-
stream to tﬁe Idaho-Washington
State line to the SWWINWY, Sec-

: gon 12, TS0N, R6W, B.M. Kootenai

oun

The Department of Water Resources willtgold a public heari
Co:geratlve Extenslon Service, 106 East Dalton Avemue, Coeur d'Alene,
Idaho beginning at 2:00 p.m., on Wednesday, October 27, 1993, for the pur-
1Eose of hearm,% evidence pertaininé to the ag:flication. The hearing will be

eld pursuant to the provisions of Section 42-1503, Idaho Code. In addition,
the hearing officer will also receive public testimony into the record at 7:00
p-m. in the evening and at the same location,

Any party who wishes to formally appear in the proceedinﬁ for the purpose
of presenting evidence or cross examining witnesses should file a notice of
appearance with the Director at the Department of Water Resources, State-
house Mail, 1301 North Orchard Stréet, Boise, Idaho 83706, five (5) days prior
to the hearing. Other parties may informally present their views and com-
ments without filing a notice of appearance. Written informal views and
comments may also be submitted to the Depariment of Water Resources
prior to the hearing. )

K issued, this permit will be subject to all prior water rights.

: n, Director

_R. Keith Higginso
IDAHO DEPT OF WATE?REE

Piace of Use:

SOURCES .

2ars nexl immediately preceding the first publication of this notice, and
as been so published uninterrupted for said period; that the

MOTICE HEARING DM T

ttached hereto and which is made a part of this affidavit was published in
1e said Lewiston Morming Tribune, 1 time{s). Publication be-

D G

gon————— — ., oroncea

b l::f.i"'\ for consecutive WE '::1’ the first
ublication thereof beingonthe____ i85 %.0 , and the last pub
sation thereof being on the. ;

and said__
AT Lo GF HESEING ORTHE :
‘as so published in the regular and entire issue of said newspaper and
ot in a supplement thereof and was so published in every issue and
umber of the said paper, during the period and times of publication as

et forth above.

D SWORN BEFORE ME THIS THE 7

-

e,

o o N
e s 0N e
T BN =
" Notary Public in and for the S@;Lt Idaho,

AUG 11 W residing at Lewiston, therein.
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‘ TRIBUNE PUBLISHING COMPANY, n. Date 0?1693 INVOICE No. LO0ES1708
The Lewiston Morning Tribune )
505 C St., P.O. Box 957 ACGO Wah TL Py - (087 &0
Lewiston, idaho 83501 unt No.
| (208) 743-9411 Description §1708NOTLC
: LEGAL ADVERTISING Times Lines 1
INVOICE
Tab Lines
SOLD TO: £ .50
i DEFT FoWaTER ABSOURE
o 1910 NOLﬂl:iwr o r/“*ww':am - (){b s ey
| COELIR 7 ALK « L A\ RE@%EVE:D
| ~ A
\ BT by v
| . B SEP 2 1 1993
‘ NOTICE ‘This is an invoice of Purchase made by you. Statement will be rendered the first of ghe Wﬂpﬂfﬂ AZGION
| Please Relain This Invoice as Your Statement Will Refer To Invoice by No. Only

- NOTICE oF HEARING FOR SPOKANE u
THE Rl‘

Notice is hereby given that the Idahn Water Resuume Boa)RD -
plication for permit to appropriate water to the Depar '
sources, proposing to appropriate water for d minimum sf\\f E $
e R1ver The application is further described as follow

&d Priority:
_glaxgt and Per?éd of— Usa.
. %6 of Minismum Flow:

Place of Use: ckane River, co
i ls?%st Falls Dam, loc ) AIR

/4NW% and SEASETT
> R5W a-nd |2
stream to- tﬁe Ii

dal O T
State Zhnl% to the ﬂo

tmr;l 0N, REW;:] FO

" The Departrnent of Water Resources wmizuld a public 16043, &
g:gerative ‘Extension Service, 106 East Dalton Avemue, {32, 80
I g at 2:00 p.m., on Wednesday, October 27, 199
Rose of hearing evidence p ertaming to the azp lication, The h
elc}lpursuant to th rowsmns of Section 42-1503, Idaho Code
) aring &Q receive public testlmony into the =
\ %llt‘) at e same location,
s to formally appear in the proceedi fc :
ehce’ or cross examining witnesses should
i ,the Du'ector at the De ,artment of Water Res|
: Stréet oxse Idaho 83706, five |
m?y ally present their vie
_ a ndtiq appearance Written: informs
X ent?e may also be. spbﬂutted to _the ‘Department of Wat.,

Ifﬁm e hearing.
1551 ecl this penmt wﬂlbe subject toallpno%watur
' IPAHO DEPT OF WATﬁgn'l:

_3.

AFFIDAVIT OF PUBLICATION

STATEOF IDAHO,  sgs,
County of Nez Perce

Faren J. Loewis
Leoal

- _, being duly sworn,
deposes and says, | am the Clerk

of the Tribune Publishing Company, a corporation organized and existing
under and by virtue of the laws of the State of ldaho, publishers of the
LEWISTON MORNING TRIBUNE, a newspaper of general circulation
published at Lewiston, Nez Perce County, ldaho; That the said Lewiston
Moming Tribune is an established paper and has been published regular-
ly and issued regularly ai least once a day for more than 21 consecutive
years next immediately preceding the first publication of this notice, and
has been so published uninterrupted for said period; that the

MOTICE OF HEARTMG Ob THE
attached hereto.and which is made a part of this affidavitwas published in
the said Lewiston Morning Tribune, 21 Urne(s) Publlcatlon be-

ingon______0716%3 . , Oronce a

WEER for 1 oonsecutive_.ﬂf_'l‘;’ the first
publication thereof beingonthe__ U7 1593 and the last pub
lication thereof being on the, 91 o%.3 and said_

MOTICE OF HEARING ON THE :
was so published in the regular and entire issue of said newspaper and
not in a supplement thereof and was so published in every issue and
number of the said paper, during the period and times of publlcation as
set forth above.

suescmzen AND SWORN BEFOREME THISTHE ___ 27
day of_x7°7

“)T’ 5

M%ﬁfag:

e M Notary Public in and for the S@Lf Idaho,
residing at Lewiston, therem




State of Qaho
DEPARTMENT OF WATER RESOURCES

1301 North Orchard Street, Statehouse Mail, Boise, Idaho 83720-9000
Phone: (208) 327-7900 FAX: (208) 327-7866

CECIL D. ANDRUS
GOVERNOR

R. KEITH HIGGINSON
DIRECTOR

September 20, 1993

RE: Minimum Streamflow Application for Spokane River No. 95-08780

Dear Interested Party:

The Idaho Department of Water Resources will conduct a hearing
on Wednesday, October 27, 1993, to determine whether a minimum
streamflow for the Spokane River should be approved. The hearing
will commence at the Cooperative Extension Service, 106 East Dalton
Avenue, Coeur d’Alene, Idaho, beginning at 2:00 p.m. The hearing
will recess at the close of formal testimony, but will reconvene at
7:00 p.m. for the taking of public testimony.

The hearing will be conducted in a facility which meets the
accessibility requirements of the Americans with Disabilities Act.
If you require special accommodations in order to attend,
participate in, or wunderstand the hearing, please advise the
Department.

The enclosed fact sheet describes the application. Also
enclosed is a brochure which describes the minimum flow procedures.

A notice of appearance must be filed with the Department at
least five (5) days prior to the hearing if you want to become full
party to the action. A full party may call and cross examine
witnesses.

If you do not wish to become a full party, you may testify
informally without filing a notice of appearance. Written comments
may also be filed with the Department prior to the hearing.

Sincerely,
(/\%9Z\S;)QC%%ﬁ%2¢-ﬂzj
Garyl/Spackman
Enclosures e
AUE1 1 1594




MINIMUM STREAMFLOW
Fact Sheet

Water Right No. 98-07705

Source: Coeur d’Alene River
Applicant: Idaho Water Resource Board
Date Filed: September 13, 1993

Rate of Flow: 1018.0 cfs from November 1 through June 30.
413.0 cfs from July 1 through October 31.

Place of Use: Coeur d’Alene River, commencing at the confluence
with the South Fork of the Coeur d’Alene River,
located in the NE4NW), Section 31, T49N, R2E,
Shoshone County and extending downstream to the
mouth of the Coeur d’Alene River in lots 3 and 4
(SW4NW%), Section 36, T48N, R4W, B.M., Kootenai
County.

Purpose: Protection of fish and wildlife habitat, aquatic life and
recreational values.

Hearing Location

and Tinme: Wednesday, October 27, 1993, Cooperative
Extension Service, 106 East Dalton Avenue,
Coeur d’Alene, Idaho, beginning at 9:30 a.m.
General testimony may also be submitted at an
evening meeting scheduled for 7:00 p.m. at the
same location.




NOTICE
\
\

<

The Idaho Department of Water
Resources will hold a
Minimum Stream Flow Public
Hearing for the Spokane River
at 2:00 p.m. October 27, 1993 at the
Cooperative Extension Service, 106 East
Dalton Ave., Coeur d'Alene.

All interested parties are” " wonfl
invited to attend. UG 11 1994

Formore information, please contactthe Department of Water Resources, 1920 Northwest
Blvd., 769-1450. e




Advertised in statewide papers and in the county papers where the

streams are located.

9/15 & 22/1993 and/or

Pat 9/8/1993

9/16 & 23/1993




Kenneth E Hungerford

2005 Orchard Ave
Moscow, ID 83843

Boundary Couhty Comm

Court House
Bonners Ferry, ID 83805

Sen Tim Tucker

HCR 60 Box 227
Porthill, ID 83853

. Sen Barbara Chamberlain

E 4555 Ohio Match Ave
Post Falls, ID 83854

Sen Dennis M Davis

816 Sherman Ave
Coeur d’Alene, ID 83814

Sen Mary Lou Reed

10 Giesa Road
Coeur d’Alene, ID 83814

Dan Picard

Nez Perce Tribe of Idaho
~ PO Box 365

Lapwai, ID 83540

Susan Martin

US Fish & Wildlife Sve
4696 Overland Rd Rm 576
Boise, ID 83705

Marti Bridges

Idaho Rivers United
PO Box 633

Boise, ID 83701

Mike Sattervhite .

327 skyline Drive
Lewiston, ID 83501

Kootenai County Comm

Court House
Coeur d’Alene, ID 83814

Rep Monica Beaudoin

602 Lakeview Blvd
Sandpoint, ID 83864

Rep Hilde Kellogg

PO Box 1479
Post Falls, ID 83854

Rep Marvin G Vandenberg

6080 Sunrise Terrace
Coeur d’Alene, ID 83814

Rep Louis J. Horvath

Box 888
Pinehurst, ID 83850

Chris Hardy

Coeur d’Alene Tribe
Rt 1

Plummer, ID 83851

Cindy Robertson
Dept of Fish & Game
Statehouse Mail
Boise, ID 83720

Gwen Burr

Health & Welfare, DEQ
2110 Ironwood Parkway
Coeur d’Alene, ID 83814

Bonner County Comm

215 S First
Sandpoint, ID 83631

Shoshone County Comm

Box 1049
Wallace, ID 83873

Rep Jim Stoicheff

615 Lakeview
Sandpoint, ID 83864

Rep Wally Wright

PO Box 388
Bayview, ID 83803

Rep Janet Jenkins

1627 Boyd
Coeur dAlene ID 83814

Rep Gino L. White

PO Box 237
Plummer, ID 83851

Kootenai Tribe Idaho

PO Box 1269
BonnersFerry ID 83805

Mary Luckachick
Parks & Recreation
Statehouse Mail
Boise, ID 83720




95-02105A

RICHARD L. HOLLISTER
FLORENCE M. HOLLISTER
RT. 2 BOX 562

POST FALLS ID 83854

95-04168
WILLIAM M. FANDRY
RT. 2 BOX 361
POST FALLS

95-04705

BURLINGTON NORTHERN RAILROAD CO.

350 CENTRAL BLDG.

SEATTLE WA 98104

95-07134
DONALD L. LUBBERS
RT. 2 BOX 326
POST FALLS

95-07376
DARLENE S. PENNESTRI
2637 TENNYSON

THOUSAND OAKS CA 91360

95-07761
BERNARD BALLARD
P.O. BOX 275

POST FALLS ID 83854

95-08541
W. F. GALVIN
S. 1315 PLEASANT VIEW RD.
POST FALLS

95-08550
CAROL MARIE WARD

4125 W. RIVERVIEW DR.
POST FALLS

95-08780
IDAHO TER RESOURCE BOARD
STATEHODGE

BOISE ID 83720

ID 83854-0000

ID 83854-0000

. 95-02105B
JACK EVENSIZER

| 95-04052
IMER L. PIERSON
ELFIE L. DIERSON
' RT. 2 BOX 561 RT. 2 BOX 303
POST FALLS ID 83854 POST FALLS ID 83854
95-04168 95-04518
WILLA M. FANDRY WASHINGTON WATER POWER CO.
RT. 2 BOX 361 P.0. BOX 3727
POST FALLS ID 83854-0000 SPOKANE WA 99220
|
95-07017 i 95-07100

' THOUSAND OAKS

RALPH EWING DAVIDSON
RT. 2 BOX 325
POST FALLS

95-07376
MICHAEL A. PENNESTRI
2637 TENNYSON ST.
CA 91360

95-07461
JAMES R. STILLER
RT. 2 BOX 223C
POST FALLS

95-07762
KENNETH W. MC CHESNEY
P.O. BOX 215

POST FALLS ID 83854

95-08541

- CAROLYN W. GALVIN

ID 83854-0000

ID 83854-0000

S. 1315 PLEASANT VIEW RD.
POST FALLS

95-08648
HOWARD K. JUSTUS
MAVIS L. JUSTUS
W. 2020 BREEZY WAY
POST FALLS ID 83854

ID 83854-0000

ID 83854-0000

ID 83854-0000

LEO R. MORGAN
RT. 2 BOX 223-6
POST FALLS

95-07376
DONALD L. LUBBERS
RT. 2 BOX 326
POST FALLS

 95-07568
PATRICK H. STANSBURY
E. 13221 23RD
'SPOKANE

| 95-08003
WASHINGTON WATER POWER CO.
P.0. BOX 3727

ISPOKANE WA 99220

| 95-08550
MICHAEL ROBERT WARD

4125 W. RIVERVIEW DR.
POST FALLS

. 95-08676
LIMA GREENHOUSES

S. 2100 INLAND EMPIRE WAY
SPOKANE WA 99201

,g/‘L,

ID 83854-0000

ID 83854-0000

WA 99216-0000

ID 83854-0000



Page No. 1 09/13/93 Water Rights Spokane River in area of Minimum Streamflow -
Includes Applications

WR NUMBER SOURCE TRIBUTARY TO PRIORITY  DIVERSION DIVERSION STAGE  USE
DATE RATE - CFS  VOLUME- AFA
9504168 SPOKANE RIVER COLUMBIA RIVER 06/01/50 0.030 0.00 S  IRRIGATION ¢
9508648 SPOKANE RIVER COLUMBIA RIVER 04/10/90 0.040 0.00 P IRRIGATION o 2
9502061 SPOKANE RIVER COLUMBIA RIVER 12/727/21 0.300 0.00 L IRRIGATION -
9502089 SPOKANE RIVER COLUMBIA RIVER 10/23/50 0.320 0.00 L IRRIGATION i
9502105A SPOKANE RIVER COLUMBIA RIVER 05/06/53 - 0.030 0.00 L IRRIGATION "
9504052 SPOKANE RIVER COLUMBIA RIVER 06/01/02 0.020 0.00 S  IRRIGATION
9508550 SPOKANE RIVER COLUMBIA RIVER 07/07/87 0.020 1.80 L IRRIGATION
9502092 SPOKANE RIVER COLUMBIA RIVER 09/10/51 1.060 0.00 L IRRIGATION
95021058 SPOKANE RIVER COLUMBIA RIVER 05/06/53 0.130 0.00 L IRRIGATION
9502106 SPOKANE RIVER COLUMBIA RIVER 05/02/55 0.380 0.00 L IRRIGATION
9507568 SPOKANE RIVER COLUMBIA RIVER 10/27/75 0.500 87.50 L IRRIGATION
9502108 SPOKANE RIVER . COLUMBIA RIVER 08/28/54 0.240 0.00 L IRRIGATION
9508676 SPOKANE RIVER COLUMBIA RIVER 10/01/90 0.660 0.00 P IRRIGATION
9507134 SPOKANE RIVER COLUMBIA RIVER 01/28/71 0.150 25.55 L IRRIGATION
9502030 SPOKANE RIVER COLUMBIA RIVER 12/14/08 0.300 0.00 L IRRIGATION
9507017 SPOKANE RIVER COLUMBIA RIVER 05/24/68 1.230 430.50 L IRRIGATION
9507376 SPOKANE RIVER COLUMBIA RIVER 09/28/73 0.140 24.50 L IRRIGATION
9502087 SPOKANE RIVER COLUMBIA RIVER 01/08/52 2.680 0.00 L IRRIGATION
9502078 SPOKANE RIVER COLUMBIA RIVER 04/14/45 0.730 0.00 L IRRIGATION
9504705 SPOKANE RIVER COLUMBIA RIVER 09/01/89 0.560 0.00 S  INDUSTRIAL
9504518 SPOKANE RIVER COLUMBIA RIVER 01/01/07 4250.000 0.00 S  POWER
9508003 SPOKANE RIVER COLUMBIA RIVER 03/17/80 1160.000 0.00 P  POWER
9508780 SPOKANE RIVER COLUMBIA RIVER 06/15/92 2495.000 0.00 A MINIMUM INSTREAM FLOW
9507100 SPOKANE RIVER COLUMBIA RIVER 03/24/70 0.020 1.20 L DOMESTIC
9507762 SPOKANE RIVER COLUMBIA RIVER 08/05/77 0.040 1.20 L  DOMESTIC
9507761 SPOKANE RIVER COLUMBIA RIVER 08/05/77 0.040 1.20 L DOMESTIC
9507461 SPOKANE RIVER COLUMBIA RIVER 06/21/74 0.040 1.20 L  DOMESTIC
9508541 SPOKANE RIVER COLUMBIA RIVER 03/24/87 0.020 0.60 L  DOMESTIC

NUMBER OF RIGHTS = 28 7914.680 575.25



0D -XXX WATER RIGHTS DATE: 09/10/93

WR5806NP BAD ADDRESS LIST TIME: 14:51:08

SELECTION FILE: BEAL-1450437 PAGE: 1

WATER RIGHT NUMBER LAST NAME OWNER CITY STATE ZIP CODE 3
CODE "

95-02030 NEYLAND C SPOKANE WA

95-02061 GRAHAM o POST FALLS 1D

95-02078 WILSON c POST FALLS ID .

95-02087 HOLLAND c POST FALLS ID o

95-02089 DENMAN C POST FALLS ID L '

95-02092 CARNEGIE c POST FALLS ID

95-02106 REYNOLDS C POST FALLS ID

95-02108 MADISON C POST FALLS 1D

TOTAL BAD ADDRESS RECORDS: 8

G0 K e




{ 'Nsﬁtﬁ', OF HEARING FOR THE SPOKAN aGIVEA™ | LR

O MINIMUM STREAMFLOW : . et

\ [{Notice s he're:J given that the idaho Waté} urce | ublication

! | Board submitted an application for permit to appropriate |

‘ walter to the Department of Water Resources, proposing 40 SS |

1 tg p:kp:nrgpgia% watgbfor. a n;ur:;mug\o lstre.;airanf}g‘w in the|NVIN FALLS ’ 1 !

! ; , a tribu of the Columbia River. Th o€ i

| sopication s further descroed as Yollows: WA/ /,5///“ML beiiig first.duly sworn upon oath, depose
Source: Spakane Hiver - e ] * _of,,kﬁ’e%fMEs-NEwSé published daily, ot

| Proposed Priority: June 15, 1992 ‘ i r that a copy of the notice of advertisement, as P

Amount and Period of Use: 2495.0 cfs from N », and do solemr} y Swea ire i i d not in

g|1rough June 30. 951.0 cfs from July 1 ﬁ%u&“o"é?:ﬁel _'was published in the regular and entire issue z%sa‘d newspaper, ail

¥ : i : oy o dzrrii_,

1Purpose of Minimum Flow: Protection of fish and wildife } hereof, for /774’1‘ _ FoRsecutive 4 wblecn

| habitat, aquatic life and recreational values. - _ . S vt K pn il /& 1992 ,
Place of Use: Spokane River, commencing at Post Falls | the issue dated A

Dam, located in both the SW s NW V4, and the SEVu}+ _ - ' . 73 19IZ
SW 4, Section 3, T50N, RSW, and extending down- | ¢ issue dated he 1dah
stream to the Idaho-Washington State line in the SW'4l, . ey that said newspaper is & consolidation, effective February 16, 1942, of the 1daho

y € \ : i daily ex-
NW v, Secion 12, TeON, FEW, B, Kootone County. |, herratre daly xcep Suny, and the Twin Flle News D0 EC i Gy
hearing in the Cooperative Extension Service, 103p‘éast if which newspapers prior to consplxdatxon had been publish unﬁ(:,,re smonths d said TIMES-
Dalton Avenue, Coeur d'Alene, |daho, beginning at 2:00 [|and uninterruptedly during a period of more than twelve conse d ntil July 31, 1978, at
' p.m. on Wednesday, October 27, 1983, for the purpose ™nsolidation, has been published as a daily newspaper except Saturday, ut ntinuously and
of hearing evidence pertaining to the -application. The} 'spaper began daily publication under said name in said city and county co

.heanngamll be held pursuant to the provisions of Section

. [ 42-1503, Idaho Code. In addition, the hearing officer will . |

' | also receive informal testimony into the record at 7:00
p.mi. In the evening and at the same location,

Any party who wishes to formally appear in the proceed-
ing for the purpose of presenting evidence or cross ex-{
amining witnesses should file a notice of appearance
with the Director of the Department of Water Resources,
Statehouse Mail, 1301 North Orchard Street, Boise, Ida- rq FALLS

ho, 83706, five (5? days prior to the hearing. Other par- / ﬁ
ties may fntormaly present their views and comments!\ /

Ne 262472

o TR AT

rtify that pursuant to Section 60-108 Idaho Code, Thursday of each week has been designated

i surisdiction within the state of Idaho,
tice by law or by order of any court of competgnt juris v 1

f)g a\lvﬁ(l)t;::u{)lished; ar):d that at the head of the editorial column qf said Fombmed .nle;w;papers,
're:of Thursday is announced as the day on which said legal notices will be published.

day of O(’?(zj«&( A in the ye?f{m, before me,
\M—* “ Y/ AP IIPER

without filing a notice of appearance. Written informal?

! ‘ sonally appeared __ N7 = Py A & ; st
) ramemmg?nﬁ‘:sg:rycgsgﬁg?t:um i'ht:grib the De- 1St?)nmeytzpl?e the\ﬁﬁm hose name subscribed to the within mstrume;l\t, ar;c:ubt:gl%hlzyszle‘ eflrSt
| Any .hearing scheduled will be conducted inn% facility 3 that the statements, erein are true, andﬁknowlf? to me that he exa'/‘/\ .
‘ gndi n:gelt)s thgI &e:e;s&bili'l‘y requirerr;ents of lhle Ameri- ' W .
', cans with Disabilites Act. If you require special accom- Notat i Id .
, modations in order to attend, parﬁc?gale in mnderstand Y Notary Public f°'(>‘h7 wiev]
B o A o ——. 572774
| g!uc)ted ; Rﬁr. rNc:rman Yoaur.;I g Idaho Dar ggorWateroF‘:‘e‘: } My commission expires: 7
. sources, Statehouse. Mail, Boise, Id. 83720, telephone o
* (208) 327-7900. - -
f issued, this permit will be subject to all prior water[
: i

} rights.
i R. Keith Higginson, Director
! Idaho Department of Water Resources :
! NOTICE OF HEARING FOR THE COEUR D'ALENE
i RIVER MINIMUM STREAMFLOW
1 Notice Iis hereby given that the idaho Water Resource
i Board submitted an application for permit to appropriate
! water to the Department of Water Resources, proposing
| to appropriate water for a minimum streamflow in the Co-
- eur d'Alene River, a tributary of Coeur d'Alene. Lake. The
! application is further described as follows: - ‘
. Source: Coeur d'Alene River el .
.! Application No.: 94-07341 P
* | Proposed Priority: September-13, 1893 3 .
| Amount and Period of Use: 1018.0 cfs from November 1,
{ through-dun-30. 4130 cfs from July 1-through Qetober

181, _ ‘
i Purpose of Minimum Flow: Protection of fish and wildlife

i Y, )
- habitat, aquatic life and recreational values. /
 Place of Use: Coeur d'Alene River, commencing at the 3
7
\&

1 confluence with the South Fork of the Coeur d'Alene Riv-
 er, located in the NE a NW Va. Section 31, T49N, R2E,
: Shoshone County and extending .downstream to the
: mouth of the Coeur d'Alene River in lots 3 and 4 (SW'a
i NW Y4), Section 36, T48N, R4W, B.M., Kootenai County.
| The Department of Water Resources will hold a public
i hearing in the Cooperative Extension Service, 106 East
1 Dalton Avenue, Coeur d'Alene, Idaho, inning at 9:30:
1 a.m. on Wednesday, October 27, 1993, tor the purpose:
+.of hearing evidence pertaining to the application. The
| hearing will be held pursuant to the provisions of Section
i 42-1503, |daho Code. In addition, the hearing officer will
.1 glso receive informal testimony into the record at 7:00
{ p.m. in the evening and at the same location.
i Any party who wishes to formally appear in the proceed-
! Ing for the purpose of presenting evidence or cross ex-
' amining witnesses should file a notice of appearance
.with the Director of the Department of Water Resources,
; Statehouse Mail, 1301 North Orchard Street, Boise, Ida-
: ho, 83706, five (5) days prior to the hearing. Other par-
-] ties may informally present their views and comments
i without filing & notice of appearance. Written informal
! views and comments may also be submitted to the De-
! jpartment of Water Resources prior to the hearing. )
*‘Any hearing scheduled will be conducted in a facility
which meets the agcessnbili?( requirements of the Amen-
- cans with Disabilities Act. If you require special accom-
' modations in order to attend, participate in or understand
"the hearing, please advise the department within ten
 (10) days prior to the hearing. The hearing will be con-
» dycted by Mr. Norman Ygun&'ldaho Dept. of Water Re-
. sources, Statehouse Mail, Boise, Id. 83720, telephone
208) 327-7900. v .
f iﬁtssued, this permit will be subject to all prior water
o Rg Keith Higginson, Director
' idaho Departmept of Water Resources.

Ve

P




NOTICE OF HEARINGQR THE SPORANE RIVER MINIMUM .‘Jl:REMFLOW ?

Notice is hereby given that the Idaho Water Resource Board
submitted an application for permit to appropriate water to the
Department of Water Resources, proposing to appropriate water for
a minimum streamflow in the Spokane River, a tributary of the :
Columbia River. The application is further described as follows: ;

Source: Spokane River ;
Application No.: 95-08780

Proposed Priority: June 15, 1992

&mount and Period of Use: 2495,0 cfs from November 1

through June 30. 951.0 cfs
from July 1 through October 31.

Purpose of Minimum Flow: Protection of fish and wildlife
habitat, aguatic life and
recreational values.

Place of Use: Spokane River, commencing at
Post Falls Dam, located in both
the SwiNWk, and the SE4SWY,
Section 3, TH50N, R5W, and
extending downstream to the
Idaho-washington State line in
the SWyNwk, Section 12, T5ON,
R6W, B.M., Kootenai County.

The Department of Water Resources will hold a public hearing
in the Cooperative Extension Service, 106 East Dalton Avenue, Coeur
d’Alene, Idaho, beginning at 2.00 p.m. on Wednesday, October 27,
1993, for the purpose of hearing evidence pertaining to the
application. The hearing will be held pursuant to the provisions
of Section 42-1503, Idaho Code. 1In addition, the hearing officer
will also receive informal testimony into the record at 7:00 p.m.
in the evening and at the same location.

Any party who wishes to formally appear in the proceeding for
the purpose of presenting evidence or cross examining witnesses
should file a notice of appearance with the Director of the
" Department of Water Rescurces, Statehouse Mail, 1301 North Orchard
Street, Boise, Idaho, 83706, five (5) days prior to the hearing.
Other parties may informally present their views and comments
without filing a notice of appearance. Written informal views and

comments may also be submitted to the Department of Water Resources
prior to the hearing.

Any hearing scheduled- will be conducted in a facility which meets the
accessibilitiy requirements of the Americans with Disabilities Act. If you
require special accommodations in order to attend, participate in or
understand the heéring, pleaseladviée the department withinNB%%uﬁ%of 8% i
prior to the hearing. The hearing will be conducted by Mr. Gary—&paegma K
Idaho Dept. of Water Resources, Statehouse Mail, Boise, Id. 83720, telephone
(208) 327-7900.

If issued, this permit will be subject to all prior water
rights. '

-a

’ ’ ‘5' ‘;&sm
R. Keith Higginson, Director
Idaho Department of Water Resource%ﬁér

71 1 «79@(:




State of Idaho,
County of Bonneville

I

Proof of Publication

The Post-Register

- S..BOB. BRIGHT- or . TED -DELEZENE..... ... . » first being duly sworn, depose and say: That I am the
Production Supervisor or-As
County, 1d
Saturday,
the year 1

t: Prod. Supervisor - of The Post Company, a corporation of Idaho Falls, Bonneville
aho, publishers of The Post-Register, a newspaper of general circulation, published daily, except

890, The Idaho Register, established in the yearx1880 and the Idaho Falls Post, established in 1903,

such consolidation being made on the 1st day of November, 1831, and each of said newspapers have been

published

continuously and uninterruptedly, prior to consolidation, for more than seventy-eight (78) weeks and

said Post-Register having been published continuously and uninterruptedly from the date of such consolidation,
up to and including the last publication of notice hereinafter referred to.

That the notice, of which a copy is hereto attached and made a part of this affidavit, was published in

said Post-Register for

having been made on the
said notice was published i
that such notice was publi

S

Bi0

two........ ... .. consecutive weeks, first publication having been made
............... dayof... ...  September -+, 19.93. | last publication
_______ 23rd . dayof . September 1g 93 and that the

n the regular and entire jssue of szid paper on the respective dates of publication, and
shed in the newspaper and not in a supplement.

(B e e OO
f\'ota/r;?LP“ublic

My commission expires . July 1.~ 19 97




mmt OF HEARING
ROR T R AAMILOW

Notiee is hereby given that the Idaho
Water Resource Board submitted an
application for .permit to appropriate
water to the Department of Water
Resources, proposing to appropriate water
for a minimum streamflow in the Spo-
kane River, a tributary of the Columbia
River. The application is further described
as follows:

Source: Spokane River

Application No.: 95-08780

Proposed Priority: June 15, 1992
Amount and Period of Use: 2495.0 cfs
from November 1 through June 30. 951.0
cfs from July 1 throu%h Octber 31.
Purpose of Minimum Flow: Protection of
fish and wildlife habitat, aquatic life and
recreational values.

Place of Use: Spokane River, commencing
at Post Falls Dam, located in both the
SWYANWV4, and the SEVaSWY4, Section
3, T50N, R5W, and extending down-
stream to the Idaho-Washington state line
in the SWVaNWi, Section 12, TSON,
R6W, B.M., Kootenai County.

The Department of Water Resources
will hold a public hearing in the Cooper-
ative Extension Service, 106 East Dalton
Avenue, Coeur d’Alene, Idaho, beginning
at 2:00 p.m. on Wednesday, October 27,
1993, for the purpose of hearing evidence !

rtaining to the application. The hearin% 1
will be held pursuant to the provisions of
Section 42-1503, Idaho Code. In addition,
the hearing officer will also receive infor-
mal testimony into the record at 700 p.m.
in the evening and at the same location.

Any party who wishes to formally
appear in the proceeding for the purpose
of presenting evidence or cross examining
witnesses should file a notice of appear-
ance with the Director of the Department
of Water Resources, Statehouse Mail,
1301 North Orchard Street, Boise, Idaho,
| 83706, five (5) days prior to the hearing.
} Other parties may informally present

their views and comments without filinﬁ
a notice of appearance. Written inform:
.views and comments may also be sub-
mitted to the Department of Water
Resources prior to the hearing. )
Any hearing scheduled will be con-
 ducted in a facility which meets the acces-
sibility requirements of the Americans
with Disabilities Act. If you require spe-
cial accommodations in order to attend,
participate in or understand the hearing,
please advise the department within ten
(10) days %rior to the hearing. The
hearing will be conducted by Mr. Norman
Young, Idaho Dept. of Water Resources,
Statehouse Mail, Boise, Id. 83720, tele-
phone (208) 327-7900.
If issued, this permit will be subject to
all prior water rights.
R. Keith Higginson, Director
Idaho Department of Water Resources
Published: Sept. 16, 23,1993 '




LEGAL ADVERTISING INVOICE

q

The Idaho
Statesman

P.O. BOX 40, BOISE, IDAHO 83707

Amount Dye

[4

o

Account Number

' Identification
NOTICE OF HEARING FOR THE SPOKANE RIVER MINIMUM

100631
’ STREAMFLOW
Ordered By P.O. Number Rate. Run Dates
Patricia M. Stypa NT September 16, 23, 1993

State of Idaho
Department of Water Resources
Northern Region

Coeur d'Alene, Idaho 83814

1910 Northwest Blvd., Suite 210

Estimated Inches. Real Inches

# Affidavits Legal Number

1

5879

LEGAL NOTICE
NOTICE OF HEARING

FOR THE SPOKANE RIVER
MINIMUM STREAMFLOW v
Notice is hereby given that the
ldaho Water Resource Board
submitted an application for permit
to appropriate water to the |

Department of Water Resources,

proposing to appropriate water for a

_minimum streamfiow in the

Spokane River, a tributary of the

Columbia River. The application is

| further described as follows:

Source Spokane River

Application No.: 95-08780

Proposed Priority:  June 15, 1992

Amount and Period of Use:
2495.0 cfs from. November 1
through June 30. 951.0 cfs from
July 1 through October 31.

Purpose. of Minimum Flow:

_ Protection of fish and wildlife
habitat, aquatic life and
recreational values.

Place of Use: .
Spokane River, commencing at
Post Falls Dam, located in both
the SW1/4NW1/4 and_ the

S?%?SWIM, Section 3, T50N,

R and extending downstream

to the ldaho-Washington State

line in the SW1/4NW1/4, Section

12, T50N, RéW, B.M., Kootenai

County.

The Department of Water
Resources will hold a public hearing
in the Cooperative Extension
Service, 106 East Dalton Avenue,
Coeur d’Alene, beginning at 2:00 .
p.m. on Wegnesday, October 27,
1993, for the purpose of hearing
evidence pertaining 1o the applica-
tion. The hearing will be held
zgrjsgoasnt' tothe é:rovi?ionsé gift Sect:gn

- . g%rm ode. in addition, the
hearing officer will also receive
informal testimony into the record
at 7:00 p:m. in-the -evening and at
the same location. «

-Any party who wishes fo formally
appear in the proceeding for the
purpose of presenting evidence or
cross examining witnesses should
file a notice of appearance with the
Director of the Department of Wale
Resources, Statehouse Mail, 1
North Orchard Street, Boise, idaho,
1 83706, five (5) days prior to the
hearing. Other parties may infor-
mally present their views and
comments without filing a notice of
appearance. Written informal views
and comments may aiso be sub-
mitted to the Department of Water
Resources prior to the hearing.

" Any hearing scheduled will be
conducted in a facility which meets
the accessibility requirements of
the Americans with Disabilities Act.
If you require special accommoda-
tions in ordef to attend, participate
- in-or understand the hearing, please
advise the department within fen

(10) days prior fo the hearing. The
hearing will be conducted by Mr.
Norman Young, Idaho Dept. of Wa-
ter Resources, Statehouse Mail,
" Boise, '1d. 83720, telephone (208)
327-7900.

It issued, this permit wiil be
subject to all prior water rights.
R. KEITH HIGGINSON

Director )
idaho Department of Water

: : - Resources
‘Pub. September 16,23, 1993 5879 |
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NE-CULPAN

GAROTPAY

, being duly
sworn, deposes and says: That she is the Principal Clerk of The

Idaho Statesman, a daily newspaper printed and published at Boise,

Ada County, State of Idaho, and having a general circulation therein

and which said newspaper has been continuously and uninterruptedly
published in said County during a period of twelve consecutive

months prior to the first publication of the notice, a copy of which is
attached hereto; that said notice was published in The Idaho

Statesman in conformity with Section 60-108, Idaho Code as
amended, for ~L¥O

xxxRKconsecutive weekly [ consecutive daily 0 single 0 odd skip

insertion(s) beginning with the issue of

" SEPTEMBER 16 19 93

.

== .I%ne—culpcvx
=y .

and ending with the issue of SEPTEMBER 2 3, 1923

STATE OF IDAHO )

)

ss.
COUNTY OF ADA

'« 23RD
On this 3R day of SEPTEMBER in the year of

—1993 _____ before me, a Notar i
. , y Public, personally appeared
CAROL PAYNE-CULPAN , known or identified to

me to be the person whose name subscribed to the within instrument,
and being by me first duly sworn, declared that the statements therein

e that she executed the same.
. 2 /Z ,
dtary Publf€ for Idaho
Residing at
AUG 1 1 1994My commission expires:

BOISE, ID

2777

B .




-
* . i

AFFIDAVIT OF PUBLICATION

Notice is hereby given that the Idaho |
Water Resource Board submitted an appli-
STATE OF IDAHO, cation for permit to appropriate water io
County of Kootenai $5. the Department of Water Resources,
ounty © ' proposing to appropriate water for a mini- |
/_ : ﬂ//fﬂ//f’/ff/ ) mum streamflow in the Spokane River, a
it CXHFTA L oo, _being first duly sworn tributary of Columbia River. The applica-

fion s further described as followe:

upon oath deposes and says: N ' ig‘&m%"m erso 45~ 878
[. 1 am now and at all times hareinafter mentioned was a citizen of the United mﬁﬁﬂmﬂeﬁ%&mﬁﬁﬁ?wso .
States, resident of the State of Idaho, over the age of twenty-one years and not a from November 1 through June 30. ..951.0.
party of the above entitled action. o ' cfsrf;gsrré{:%' m&mﬁ%oﬁmg}mm of
2. | am now and at all #imes hersinatter mentioned was the printer {principal -fgggﬁ%ﬂg&f:egabitat aquatic life and
clerk) of the "Coeur d'Alene Press,”" a newspaper printed and published dai!y exc?p’r Pltacpe cfg?]_;i. Sam?men opmbmemncgg
Sunday in Coeur d'Alene, Kootenai County, ldaho, and having a general circulation g_Wlt fi,mﬁth:?ﬁtf}i m‘ ? LE
in said county. * tion 3, TSON, R5W, and extending &oym-
oy / bl stream to the ldaho-Washington State line
3 Th . f’jé/ ehcE o _in the SW1/4NW1/4, Section 12, T50N,
, L VO S Sty P PR o o R6W, BM., Kootenaj County.

'ﬁ,e]?eparﬁ}wﬁt of Wzghe{hgeésggrces :
will hold a public hearing in ra-
tive Exhensli)gn Service, 106 East Dglei_:on 1

T mmmm— e T Avenue, Coeur d'Alene, Idaho, begi :

; i ; 7l £ 2:00 p.m. on Wednesday, Octoper 27

of which the annexed is a printed copy, wir: published in the regular.._)};ﬁif._ %ngfoggealm%nd hgﬁfnétg]!;ideme
i i A pertaining to the application, The heari

issug of said newspaper for.....‘_.._..}___...‘..’?.'.(.......A...___cons?cu’rlre.._: ..... £ ({,7 ......... » e bel?egldggrsuantm lon provisiopgxnogf

commencing on the ... /&’J/ ........ day of._... \__,)//fff’;)///%/ﬂ 19.27., and’} 'E’_leghl‘m _42'10 3, aho sor:ln atidil!l‘lg;: |

ending on the.... . Q/ﬂ;’y&{ ______ day o‘F.\_/(r/%p/%”?é)f’a’b. 19_;7:2.. and such’ mal testimony into the record at 7:00 p.m.

/ y in %‘m eveninganﬂ atthe};samelo;_:aﬁon." ‘
] . . . 7o, ny party who wishes to formally
publication was made as often during said period as Sa'd(ﬁiﬂif’;/ a in the proceeding for the purposes
1 of presenting evidence or cross exnmming|

witnesses should file 4 notice of appear |

ance with the Director of the Department'

of Water Resources, Statehouse Mail,

d iod of th venty-eight consecutive weeks %N% ({5)}"3‘”‘1 Sm&?ﬂ‘“ﬁ Jdakio,

i i ing a period of more than se - s ays prior e hearing.
said Kootenai County, u:ng Pbi. . f g ngrparaiesmayingnnaﬂyimpres?ll@ﬂlelr
immediately prior to the first publication ot said notice....... views and comments without filing a.
£ ; potice of a rance. Written informal

................................. @/JK/X%/?/{}V" ?view and cgpeanuﬁants also be submit:
"""""""""""""""""""""""" ted. to the Department of Wate, Resources

____________________________________________________________________________________________________________________________________ prior to the h

<, ' Any hearing scheduled will be conduct
Subscribed and sworn to before me this........<- Elan day of “/gf&m/)”/’ ed in & facility which meets the i
e 195

newspaper was regularly issued. |
4. That said newspaper has been continuously and uninterruptedly published 'in

g_ requirements of the Americans with !
isabilities Act. If you require special ‘

accommodations in order to attend, g]arlic-

[_]"‘:? ﬁ‘“i’%%i- M AAAL L) D fdh lp‘iate i"g{“éﬂm?!nnd ﬂgel}th‘ *(’i’ge:
o Jren e . . advise the department within :
el Wl Notary Public for the Stagh of Idaho days prior to the hearing ‘The b -'ngwiﬂ

residing at Coeur d'Alens. Idaho. be'conducted by Mr. Norman Youne: lda-
~ 1933 FHRTRTT NS 85 The Dept of Water Resources, Statehouse
bEP 2 4 L ROBERTA MANLEY ? o "7 7 'Mail, Boise, Id. 83720, telephene (208) -
Biloens 3 odd £ My commission expires If issued, this germit will be subject to -
} i .i'* A r{ 2ll prior water nﬁ(etls . i )
‘ 1024 AUG 11 1984 R Keith H n, Director -

Idg.gg Department of Water Resources ;
Sept. 16, 23, 1993 .




TRIBUNE PUBLISHING COMPANY, INC, Date 072393 INVOICE . LO0381708
The Lewiston Morning Tribune

50503t.y P.O. Box 957 PELTRT -8 7ED
Lewiston, Idaho 83501 Account No.
(208) 743-9411 Description BATOBNOTIC

E £

LEGAL ADVERTISING Times ! Lines °
INVOICE
Tab Lines
SOLD TO: f $ FEL.0n

ID DEPT. OF WATER REBOUR
1710 NORTHWEST BLVD. 21
COEUR D aLE

i 3814

Kil

SEP 27 1993

f

S 5 rr-m~mf,~,m-,_;-;§;;

b

£

NOTICE:This is an invoice of Purchase made By your: ndered the first of the month.
Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

AFFIDAVIT OF PUBLICATION

STATE OF IDAHO,  ss.
T — - wm - Countyof Nez Perce
. NOTICE OF HEARING FOR THE SPOKANE RIVER -
el MINIMUM STREAMFLOW :
Notice is hereby given that the Idaho Water Resource Board submitted an

3 Haren . ewis .

BB uncha, pEOpLEIng o APEAEILS waler for & minimin Strcarmflow i the faren J. Lewie . beingduly swom,
- Spokane River.\The ap lication is further described as follows: / - sposes and says, | am the =
.: mrlg;tion No& y% S _‘618‘«?8“(? River the Tribune Publishing Company, a corporation organized and existing
_ Proposed Priority: . C)’F/ . June 15,1992 ider and by virtue of the laws of the State of Idaho, publishers of the
. Amount and Perlod of Use: 24950 cfs from November 1 :WISTON MORNING TRIBUNE, a newspaper of general circulation

o e ‘ A _ Julythrough October3l. Iblished at Lewiston, Nez Perce County, idano; That the said Lewiston
- Purpose of Minimum Flow: ftat e:;‘fl’;‘ﬁ%f fﬁfg :ﬁg v:étcye‘g‘ii};ﬁgi orning Tribune is an established paper and has been published regular-
, ' _valies - and issued regularly at least once a day for more than 21 consecutive
- Placeof Use: " . : Spokane - River, commencing at ‘

Post Falls Dam., located in both the 'ars next immediately preceding the first publication of this notice, and

SWVYINWY and SEYiSWY, Section is been so published uninterrupted for said period; that the
- 3, T50N, R5W, and extending down-

J stream to_the Idaho-Washington AT T R M LI A D T RIS . .
N State ling @ The SWYNWY, Sec. — NOTICE OF HEARING ON THE
, _ Horr 12, T50N, R6W, B.M. Kootenal 1ached hereto and which is made a part of this affidavitwas published in
The Department of Water Resources will tEx’old a g\:\}lie hearin%,‘iixl the 2 said Lewiston Morning Tribune, 1 time(s). Publication be- -

Cooperative Extension Service, 106 East Dalton Avémpe, Coeur ene, O9EEg3E

Idaho beginning at 2:00 p.m., on Wednesday, October 27, 1993, for the pur-3On TTER T I EE”'Qr oncea
: 'gose of hearin 'evidence.pertaining to the azp lication. The hearing will be W for. consecutive WiEERS W first
eld pursuant to the provisions of Section 42-1503, Idaho Code. In addition, N :,rﬁ,_.:, —_—

and the last pub
, and said__

the hearing officer will also receive public testimony into the record at 7:00 ‘blication thereof being on the. T
p.m. in the evening and at the same location, , - ation thereof being on the 072393

' " Any party who wishes to formally ap{pear in the proceeding for the purpose NOTICE DF HESRIMNG ON THE
of pré;:gting %xlrlictlgg%_o:cct:rosst ?ﬁarg ning Witnfssfes’ s{xouiz file 'a notéct:etof
appearance wi irector at the Department of Water Resources, State- g lished in the r ire i i
gggs_e Mail, 1301 North Orchard Street, Boise, Idaho 83706, five (5) days prior .so published @ regular and entire |ss1{e of s.md newsPaper and
to the hearing. Other parties may informally present their views and com. t in a supplement thereof and was so published in every issue and

. ments without filing a notice of appearance. Written informal views and mber of the said r, durin i i icati
. comments may alrslg be submittecﬁg the Department of Water Resources tforth Zbove Paper, during the period and tlmes of publication as

- prior to the hearing. - -
. Any hearing .scheduled will be conducted in a facilit{ which meets the
" accessibility requirements of the Americans with Disabilities Act. If you
‘require special accommodations in order to attend, participate in or under-
:stand the hearing, please advise the department within ten (10) days prior to JBSCRIBED AND SWORN BEFORE ME THIS THE 2 J
he heari%, The hearing will be conducted by Mr. Norman Youngl, Idaho .. R
‘ ‘%e t.'sgg ] ggger Resources, Statehouse Mail, Boise, Idaho 83720, telephone yof ; .
o 2 - R } . : . U a7
LI n?issued, this permit will be subject to all prior water rights.
ERES K ' : : R. Keith Hi; gnso i ;
ST e IDAHO'DEPT OF WA’ 5 8 .
T o T I i i b ' P - _’a
3 NotarPublic in and for the State of Idaho,
Alir residing at Lewiston, therein.
sify 1



TRIBUNE PUBLISHING COMPANY, INC, Date 92393 INVOICE . 100381708
The Lewiston Morning Tribune . &
505 C St., P.O. Box 957 Accou FH4750 7508780
Lewiston, ldaho 83501 nt No.
208) 743- B81708N0OTIC
(208) 743-9411 Description ! oTl
LEGAL ADVERTISING Times " Lines i
INVOICE
Tab Lines
SOLD TO: | $ 7=.to
I DEPT. OF WATER REBOU%}'Z
1210 NORTHWEST BLVD. “i%
COEUR D allE 5
1D 83814 ! SEP 27 1993
| @Jj’ REGION
NOTICE:This is an invoice of Purchase made b&ﬁ?ﬁﬁi ter i endered the first of the month.
Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

STATE OF IDAHO,  ss.
- e e County of Nez Perce
NOTICE OF HEARING FOR THE SPOKANE K David w
) ‘ MINIMUM STREAMFLOW 1D to B
»N?_tic?i is hig.reby gi\{%ntthat the Id_altlo Wa::er ltlestcl)lur% B ha}rsne ;fl ]
application for permit to appropriate water to the De ral Haren J. Lewis .
: Rpegources, pr g:ing to appr(?prigte water for a minimunq age O Teosl Tlerk being duly sworn,
- Spokane Rivex",&ihe application is further described as follo lr"ﬂeo‘éegr deposes and says, | am the. Bga, Loerl
i‘;;‘i?&ﬁon No.: 3 .%ls{%ﬁ)e River and.pgr. of the Tribune Publishing Company, a corporation organized and existing
. Proposed Pé‘igﬁtya  Unes Q;’/ grglsegi 1292 " ?ﬁe'g“gt under and by virtue of the laws of the State of idaho, publishers of the
- Ambunt and Perloc of Vse: 2495.0 cfs from T®si  LEWISTON MORNING TRIBUNE, a newspaper of general circulation
Pu ' P Min Flomw: A Julyt {,Ougflf%ctg ﬁgﬁfsl published at Lewiston, Nez Perce County, Idano; That the said Lewiston
Tpose of Mintmum Hlow: itat, egqf:t{:; Iifse :- several Morning Tribune is an established paper and has been published regular-
' Pt U N - \Srahlx{es Ri ‘d;régé ly and issued regularly at least once a day for more than 21 consecutive
- Piaceaf Use: Dot Falls ng, o PSS, © years next immediately preceding the first publication of this notice, and
g“%(l)ﬂb})vié ma;;ld SdE Eg:",f@“ has been so published uninterrupted for said period; that the
) 1] » 3 and € .
eratt N " - S R
o ;ﬁg‘:gmn;g@hshgdg Tmport NOTLCE OF HEARING ON THE
, County R&W, 5‘522 : attached hereto and which is made a part of this affidavitwas published in
The Department of Water Resources will t;x,old a public Wwho 1 the said Lewiston Morning Tribune, 1 time(s). Publication be-
Co:l}‘)erative Extension Service, 106 East Dalton Ave?r@}e', life tha . FEGE
Idaho beginning at 2:00 p.m., on Wednesday, October 27, 19 With. H ing on e T e QF ONCE @
ose of hearing -evidence pertaining to the application. The he wa W for. €0 utive. WEERD the first
eld pursuant to the provisions of Section 42-1503, Xdaho Coi 1OY to - . ; O95a%Ys '
the h‘?a‘{i‘f‘g officer & a%st% receivelp‘mtliic testimony into the S.:& et publication thereof being on the ALRECE and the last pub
. 1n eevening anda e same location. - i j i k s i
, P Any party who wishes to formally appear in the proceedin and h '°a"°";-"?§ (?':E'" on ‘?{eg SR IMNG O THE and said
of presenting evidence or cross examining witnesses shoul %l‘ffef
ggsggrﬁgﬁ? glotlh mg%g gts ?rlgelt),e &‘;‘é’f‘i’é‘;{,’ﬁ gg_%g’rfﬁee voi%r?r was so0 published in the regular and entire issue of said newspaper and
‘to the hearing. Other parties may informally present their v have

ments without filing a notice of appearance. Written inforr
comments may also be submitted to the Department of Wa

prior to the hearinE. }
. Any hearing scheduled will be conducted in a facility wh
" accessibility requirements of the Americans with Disabilitis
“require special accommodations in order to attend, participa
-’stand the hearing, please advise the department within ten (10
-the hearing. The hearing will be conducted by Mr. Norman

"% ;.3% ] ggéer Resources, Statehouse Mail, Boise, Idaho 83
& 1fissued, this permit will be subject to all prior water riﬁhts.
i : : : R. Keith 'rléﬂl

L) : IDAHO DEPT OF WA’ ™

AFFIDAVIT OF PUBLICATION

set forth above.

day of

SUBSCRIBED AND SWORN BEFORE ME THIS THE

not in a supplement thereof and was so published in every issue and
number of the said paper, during the period and times of publication as

7~

27

4
o

S

99

23]

jir
AUG 1 1 s,
3 b /A’i

Notarf/Public in and for the State of Idaho,
residing at Lewiston, therein.




TRIBUNE PUBLISHING COMPANY, INC. Date 091493 INVOICE No. LOOE&1708
The Lewiston Morning Tribune -
L

505 C St., P.O. Box 957 V' Acco FH4TE =087 80
Lewiston, idaho 83501 unt No. -
(208) 743-9411 Description FOENOTL
| LEGAL ADVERTISING Times - Lines il
| INVOICE
| Tab Lines

SOLD TO: ] ) R $
ID DERPT. OF WATER RESQURC

1910 NORTHWEST BLVD. 210
COEUR D alE

o 83814
SEP 2 1 1993
NOa e
NOTICE:This is an invoice of Purchase made by you. Statement will be rendered the first of t month HERN REGIoN

IODWR

Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

AFFIDAVIT OF PUBLICATION

Cotinti, STATE OF IDAHO,  ss.
County of Nez Perce

~ NOTICE OF HEAmﬂG FORTHE SPO‘%’(ANE RIVER i Karen J. Lewiid e being duly swomn,
L8 4

: Notice is hereby given that the Idaho Water Resource Board submitted an pposes and says, | am the
; l%aplicatmn for permit to appropriate water to the Department of Waterf the Tribune Publishing Company, a corporation organized and existing

esources, proposmg to appropriate water for a minimum streamflow-in the
o rsdesgxnbeglas follows:. nder and by virtue of the laws of the State of Idaho, publishers of the
, n/ﬁ;oM« sgosm)e Ve , i EWISTON MORNING TRIBUNE, a newspaper of general circulation
' ) ‘%Z‘é? 015 1?93 : N - ublished at Lewiston, Nez Perce County, Idano; That the said Lewiston
3 ( ) &hrlgru chnﬁ(T 951°ov eé?sb f,-ml, torning Tribune is an established paper and has been published regular-
P u vecti ugh 1 and issued regularly at least once a day for more than 21 consecutive
) /ic i }:3, aqt?gtxtg ﬁ?é‘ ;‘,‘{3 mﬁmax sars next immediately preceding the first publication of this notice, and
/ ﬂ% ?&fm Rives. - commen . as been so published uninterrupted for said period; that the
s cin
T, o r boththe  nryeE OF HEARING ON THE
e T T T T T T 3’ T50N, R5W, and extendin d"“’“‘ n tached hereto and which is made a part of this affidavitwas published in
ﬁ State lin ?h Id;;h”?;“N/%sy id Lewiston M Tribune 1 time(s). Publication be
S ate e : ec- ne said Lewiston Morning Tribune, -
, 1 tion 12, TSON, R6W, B.M. Kootenai Rribprd oronces
' The Department of Water Resources wil Bold it WEEHR 1 i WEERS
+ Cooperative Extension Service, 106 East Daltgn BB B e , —for = consecutive_———— the first
oseoo??x eagl dzeggep Igrt on Wegn%;day, olaoger Thigas for th m-. > yublication thereof being on the u‘;’ L :mu and the last pub
-, earin, aining to the applicaf 035 3 i
d pursuant fo the rov?sions 0?%6015101’1 42-1503, I?ll;ho C%dgamﬁngddntxo%e lcatlonht hereof bemg ?" the__ ,u : N 'J:'.H,-, and said_—
hem?&gegiﬁmng m} a%st%recewe pubtllxc testimony into the record at 7:00 NOTICE OF HEARING ON THE
and at the same location.
arty who wishes to formally ap in the proceeding for the purpose vas so published in the regular and entire issue of said newspaper and
nting evi%ggce or crosstﬁg:gm Wime?r?e\% should file a notice of'0t in a supplement thereof and was so published in every issue and
e with Director a artment ater R A
gafl 1301 N orth Orchard Street 1se, Taaho 83706, fi v%rggsyssgg_ wmber of the said paper, during the period and times of publlcatlon as
. m m?ya ea rmally p{vesg;t thiﬁ‘fﬁ views and (;(,,,-:i set forth above. % Q O%p
,‘ pp rance. Written rmal views an )
g amnents may also !mbmi Depattment of Water Resources a/um - W
w ¥
w !&hispermztmn be sub;ect toall pnor water l‘ll_zlh on. Director :.UBSCRIBED AND SWORN BEFORE ME THIS THE .____47___

 IDAHO DEPT TOF WATiE §0URCEs fay ot

1993

. Notary Public in and for the S@f Idaho,
AUG 1 1 1994 3 residing at Lewiston, therein.

Coait
e
o5

>
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SOLD TO:

TRIBUNE PUBLISHING COMPANY, INC. Date INVOICE No. LSS
The Lewiston Morning Tribune ) | -
Lewiston, Idaho 83501 Account No.
g E1TOENOTIC
(208) 743 9411 Descrlptlon Live i N O lr i,
LEGAL ADVERTISING Times Lines o
INVOICE
Tab Lines

NOTICE:This is an invoice of Purchase made by you. Statement will be rendered the first of trge month.
Please Retain This Invoice as Your Statement Will Refer To Invoice by No. Only.

F IR
4L,

SEP 2 1 1993

81708

NOTICE OF HEARING FOR THE SPOKANE RI“U'
L . MINIMUM STREAMFLOW

Notice is hereby given that the Idaho Water Resource BoaRD $7
a eg})iﬁ?ggn for peyxgxg to approyxt‘iate watfer to the DeparVE $ 5

, proposing to appropriate water for a minimum st
Spokane River. The application is further described as follo X
- Source: e Spokane River
Application No.: . 95-08780

Proposed Priority: June 15, 1992
- Amount and Pex?c')d of Use: 2495.0 cfs from
. : thiou h Jull:% 30.
| L uly throu; ctol
“-Purpose of Minimum Flow: ?rot‘ectiongof fish
‘ , 1talt, aquatic life
values
Place of Use: ' Spokane River, AIR C

Post Falls Dam, ]

SWYNWY; and SPETTE,

3, T50N, R5W, an,

. -\\Q ¢ " 5
Coun

The Department of Water Resources will hold a pubP43;
Cooperative Extension Service, 106 East Dalton Avet 132: 6034,
Idaho beginning at 2:00 p.m., on Wednesday, October 27, Y(
gose of hearing evidence pertaining to the application. T] .

eld pursuant to the provisions of Section 42‘-) 503, Idaho Ci
the hearing officer will also receive public testimony into ™=
p.m. in the evening and at the same location. ~

Any party who wishes to formally appear in the proceed
of presenting evidence or cross examining witnesses sho
appearance with the Director at the Department of Wate:
house Mail, 1301 North Orchard Street, Boise, Idaho 83706,
to the hearing. Other parties may informally present th
ments without filing a notice of appearance. Written i
comments may also be submitted to the Department o
prior to the hearing. »

If issued, this permit will be subject to-all prior water ri

R. Keith'
IDAHO DEPT OF WA maaam——

604¢

AFFIDAVIT OF PUBLICATION

STATE OF IDAHO,  ss.
County of Nez Perce

Lewls

o -
NADEMN W

being duly sworn,

deposes and says, lamthe_ -&tial Glerk

of the Tribune Publishing Company, a corporation organized and existing
under and by virtue of the laws of the State of Idaho, publishers of the
LEWISTON MORNING TRIBUNE, a newspaper of general circulation
published at Lewiston, Nez Perce County, Idano; That the said Lewiston
Morning Tribune is an established paper and has been published regular-
ly and issued regularly at least once a day for more than 21 consecutive
years next immediately preceding the first publication of this notice, and

has been so published uninterrupted for said period; that the

THE
attached hereto and which is made a part of this affidavitwas published in
the said Lewiston Morning Tribune, . time(s). Publication be-

T R LI A R R
HMOTI0E OF HEARING OH

ingon_________ ____,groncea
LS for i consecutive [T ol o \..3' the first
publication thereof beingonthe____Li% i &%.5 and the last pub
lication thereof being on the USiH%3 and said_
NOTICE OF HEASRING Ok THE

was so published in the regular and entire issue of said newspaper and
not in a supplement thereof and was so published in every issue and
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Water Right Number -

+ -

95-08780

= = = - - Last Name - - -

*%*% C - CURRENT OWNER ***
IDAHO WATER RESOURCE BOARD

Total Div. Rate - +

Priority Date - - +
0671571992

- - - - - Source - - - -
SPOKANE RIVER

Prefix Translation:

IDAHO DEPARTMENT OF WATER RESOURCES
WATER RIGHT PROOF READING REPORT

WATER RIGHT

12/08/92 12:05:51
Page 1

old (Db) Number -

- -+ + - First Name - - + +- - - - - - - Address - - - - - -
1 - STATEHOUSE
Nl
Wl
City- BOISE State-
Phone - 208-327-7910
+ - - - Region - - - + + - - - Stage - - - + + - -
18 NORTHERN A - APPLICATION
- - - ... + 4 -+--=-----Tributary - -~ = - - - »
COLUMBIA RIVER
- = e = e e e e eeeeee s -~~~ -Point of Diversion - - - - - - - - - - - - - - o oo o . .
Rng Sec Tract Lot RFlg County Stream Index (Blank if no Index Code)
05w 3 SE SW NW B (55) KOOTENAI
NE SE SW B (55) KOOTENAI
06W 12 NE SW NW E (55) KOOTENAI
noam oomnﬂmvnmo

n

34 - MINIMUM INSTREAM FLOW
34 - MINIMUM INSTREAM FLOW

2495.000

Diversion Means -
Non-Irrigation Use -

Other Rights for Same Use

+ - Total Div. Volume - +

Period From Period To Diversion Rate Diversion Volume
11701 06/30 2495.000
07/01 10/31 951.000
+ - Total Div. Capacity - +
= ~=-~---Placeof Use - = = = = = = = = = = = = = oo s s snees- -t
Lot Acres Code Description County
- --=-----Remarks - - - - - - - - - - - - - - -ooaose-o -

-=-~----MWaterUse - - - - - -~

The beginning of the reach is from the Post Falls Dam in the

SESWNW and NESESW, Sec. 3, T50N, RS5W downstream to the state line

in the NESWNW, Sec. 12, TS50N, R&W.

The affected reach is approximately 5.7 miles long.
Minimum stream flow use is for protection of fish and wildlife
habitat, aquatic Life, and recreational values.

- - -~ - 0ld Water Right Numbers - -
No Old Water Right Numbers found.

1D

Zip- 83720

Status




WR5808NP IDAHO DEPARTMENT OF WATER RESOURCES 12/08/92 12:05:51

(0D-26) WATER RIGHT PROOF READING REPORT Page 2
Water right number - 95-08780 Prefix Translation: WATER RIGHT
4 = - = - - - - -t - e~ - -Conditions of Approval - - - - - - - - - - - - - - - - - oo e o4
No Conditions of Approval found.
+ - - - - Decree Plaintiff - - - + + - - - - Decree Defendant - - - + + - Decree Date - +
00/00/0000
T T T T e = 1 -} TN N R N R N A B NI I

No Comments Found
+ - - Audit Fields - 09/29/92 STYPA 12/03/92 STYPA
# - - ===~ =---=--=---=------\ater Rights Dates and Flags Area - - - = = = = = - = = =« «c v - -=---4

Proof Due Date - 00/00/0000 Field Exam Made - 00/00/0000 field Exam Fee -
Approved/Denied - 00/00/0000 Protested Date - 00/00/0000 Swan Falls -

Proof Made Date - 00/00/0000 Hearing Date - 00/00/0000 Temporary Right - P
Exam to S.0. Date- 0070070000 Verified Date Nmmmwmmwmmwwuuv DLE/Carey Act -
Order Show Cause - 00/00/0000 Receipt Number - Water District -
Licensed Date - 00/00/0000 Appl Received - 06/15/1992 Transfer/Amended -

Decree Date - 0070070000 Presumption Flag -
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Catch rates supported by hatchery rainbow trout in the Moyie River was
moderate (0.31 fish/hour) and return to the creel was good (4227). This may
be a reflection of the strain of fish stocked. We stocked Mt. Lassen
rainbow in the Moyie River in 1987 and they returned at a significantly
greater rate than the Rl (unspecified) rainbow stocked in other Region 1
streams. The rate of return to the creel was comparable to return rates
for Hayspur strain rainbow stocked in Marble Creek and the North Fork
St. Joe River in 1986. We did not stock any Rl rainbow in Region 1 streams
in 1987 and recommend we stock only Hayspur or Mt. Lassen rainbow in the
future.

It appears we are providing catch rates of approximately 0.3 to 0.5
fish per hour with stocking rates of 150 to 300 fish per kilometer on most
northern Idaho streams. Additional evaluation of the performance of
various strains of rainbow trout in northern Idaho streams is needed to
most effectively utilize the limited resource.

Additional data on return to the creel, angler effort, and catch rates

on streams stocked with catchable rainbow trout will be collected on a
random basis in 1988.

Spokane River

The fishery of the lower Spokane River from Post Falls Dam downstream
to the Idaho state line (about 10 km) is supported by a natural rainbow
trout population. This fishery has been managed as a year-round,
high-yield urban fishery without supplemental stocking. The lower Spokane
River rainbow appear to be unique in their ability to support this type of
fishery, despite major flow fluctuations from power generation and
seasonally poor water conditions.

A graduate student project undertaken in 1985 and 1986 determined that
the Spokane River rainbow are main channel spawners restricted to

relatively few areas (Bennett and Underwood 1988). Low flows and high
summertime water temperatures are suspected of causing high postspawning
mortality. Water fluctuations during incubation and hatching result in
large variations in year-class strength. In May 1986, a power outage at

Upriver Dam in Spokane, Washington, resulted in the failure of the spill
gates to open and a washout of the dam. To compensate, spill gates at Post
Falls Dam were closed and flows in the river dropped from 8,120 cfs [230 to
424 cfs (12 m 3/s)] over a three-day period. Such dewatering of redds can
cause substantial mortality to pre-emergent fry (Becker et al. 1983).

On June 4, 1987, we sampled the river to determine the subsequent
impact of the Upriver Dam power failure on trout numbers, specifically
age 1 rainbow. We electrofished the river between Post Falls Dam and the
Idaho state line from a drift boat. Fish were anesthetized, identified to
species, and total lengths (to the nearest mm) were recorded.
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The average back-calculated lengths-at-age for age 1 rainbow trout in
1985 and 1986 were 176 and 159 mm, respectively (Table 3) and most age 1
fish appeared to be less than 220 mm in length. Using 220 mm as an
arbitrary cutoff, approximately 417 and 35% of the rainbow collected in
1985 and 1986, respectively, were age 1 fish (Figure 1). In 1987, <252 of
the fish sampled were less than 220 mm long (age 1), indicating poor
survival of the 1986 year class.

Bennett and Underwood (1988) indicated the Spokane River provided a
moderately productive rainbow trout fishery and produced some fish greater
than 500 mm. However, annual mortality was high (approximately 767) so few
fish survived to attain this size. Their data indicated that natural
mortality was a major limitation to the fishery. The abundance of rainbow
trout and the quality of the fishery appear to rely heavily upon year-class
strength. Greater recruitment is necessary to maintain abundance and allow

enough fish to survive to trophy size. Successful spawning and emergence
appears to be closely linked to flows. If minimum flows were maintained
above 6,000 cfs (170 m3) April 1 to June 30, approximately 652 of available
spawning habitat would be protected. We are currently exploring the

feasibility of maintaining such a minimum flow with the Washington Water
Power Company, owner and operator of Post Falls Dam. In addition, we also
implemented a closure on fishing from March 1 to the general stream opener
during 1988-1989 to protect vulnerable spawning adults.

Fishing mortality was estimated to make up less than 102 of total
annual mortality. This appears to conflict with observations of local
conservation officers and long-time (15-20 years) anglers who indicate
fishing pressure has increased substantially in recent years. Large fish
were apparently much more abundant in historic catch than they are now.
Warm summer temperatures (24+°C), low flows, and fluctuating spring flows
have been very similar for the past 80 years.

The estimate of fishing mortality was based on exploitation estimates
from tag returns and is subject to bias by fishermen who fail to report
tagged fish (Shetter 1968). Additional data are needed to better quantify
fishing pressure and angler harvest. A tentative creel survey is planned
for the 1988 field season to collect necessary data to determine if a
regulation change is appropriate to maintain this unique urban trout
fishery.

Stocking of brown trout in the lower Spokane River was curtailed in
1987 because research indicated the available habitat may be saturated (Dr.
David H. Bennett, Professor of Fisheries Resources, University of Idaho,
Moscow, personal communication). Brown trout were introduced to provide =z
trophy fishery with increasing fishing pressure and to take advantage of
the abundant sucker and dace forage base. The percentage of brown trout in
the electrofishing samples from 1985 and 1986 averaged about 6Z: in the
1987 sampling effort, brown trout represented approximately 13% (18 of 142
fish). Additional information should be collected to determine growth and
distribution of brown trout, whether natural reproduction is occurring. and
relative contribution of brown trout to the fishery in the lower Spokane
River.
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Table 3. Back-calculated total length (mm) at annulus for rainbow
trout captured in the Spokane River, Idaho, in September
1985 and October 1986.2
Age
N 1 2 3 4 5
1985 72 161
70 161 255
28 156 253 318
15 173 269 324 370
4 175 238 320 369 412
Average 162 256 320 369 412
1986 19 142
45 148 228
18 148 243 318
2 165 238 332 386
Average 147 232 319 386

3apdapted from Bennett and Underwood, 1988.
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Figure 1. Length frequency distributions of rainbow trout coltected from
the Spokane River, Idaho, June 1985-1987.
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OBJECTIVES
1. Determine fishing pressure, harvest and catch rates in Idaho and
Washington.
2. Determine exploitation of trout over 350 mm (13 in).
3. Estimate the population of trout in Washington and Idaho.

%IUDY AREA

The Spokane River begins at the mouth of Coeur d’Alene Lake and empties
into the Columbia River. In 1906, a dam was built near Post Falls, Idaho and
inundated the upper 16.8 km of the river. At the dam, the Spokane River
drains 958,300 ha and includes the Coeur d*Alene and St. Joe river
drainages. River flows below the dam ranged 14 m3/s (lowest on record, 1967)
to >1416 m3/s (highest on record, 1974) (Bailey and Saltes 1982).

The study area covered the section of river from Post Falls Dam, Idaho to
Sullivan road, Spokane, Washington, a total of 23 km (Figure 2.). It was
divided into 2 sections, Washington 13.7 km and Idaho 9.4 km (Bailey and
Saltes 1982). The study area was restricted to this section for the Spokane
River because of the similarity of habitat and water temperatures. Below
Sullivan Road, the river receives water from the Rathdrum aquifer which

reduces water temperature and increases discharge.




Introduction

The Spokane River has the potential to provide a good fishery experience
for anglers. It is located between two major population centers, Spokane,
Washington and Coeur d’Alene, Idaho (Figure 1.). Two major studies have been
conducted to assess the fish population and the fishery; Bailey and Saltes
(1982) and Bennett and Underwood (1988). Bailey and Saltes (1982) covered
the river from Post Falls Dam (river km 164.2) to Green Street, Spokane, WA
(river km 125.5). Bennett and Underwood (1988) concentrated from Post Falls
Dam downstream to the Idaho state line (river km 154.8).

The study conducted in 1990 covered the river from Post Falls Dam down to

Sullivan Road, Spokane, WA. (river km 141.1) This study had two major goals:

1. Compare the fish populations in Washington and Idaho to determine if
fishing regulations affect the abundance and structure of the fish
population. Washington fishing regulations on the Spokane River
are: 1 fish over 203 mm (8 inches) and terminal fishing tackle is
restricted to flies and lures only with an opening day of April 28,
1990. In Idaho there is a 6 fish bag limit, no length restriction

and no tackle restriction and opening day was May 27, 1990.

2. Verify the findings of Bennett and Underwood (1988) relating to

exploitation and mortality of fish over 350 mm (14 inches).
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Insert Figure 1. Spokane River




Insert Figure 2.

Idaho and Washington Spokane Rivery study area,
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1990.




METHODS

The fish were collected by electrofishing in the spring for the
tagging/exploitation component of the study and in the fall for the
population estimate. An aluminum drift boat modified with electrofishing
equipment was used to collect the fish. Two boom-type electrodes, mounted on
the bow with a 60 cm diameter hoop and six 60 cm metal cables on each boom
were the positive electrodes. The drift boat was the negative electrode. A
Coffelt model VVP 2C converted the AC current into pulsed DC current. The
voltage was set at 350 volts, which provided the strongest field with minimum
injury to the fish. Four flood lights were mounted on the bow to illuminate
the netting area. The crew consisted of two netters in the bow of the boat,
one of which controlled the on/off foot pedal, and an oarman who controlled
the boat and generator/VVP complex.

We launched at dark and drifted downstream along the shoreline. The
shoreline was alternated on different nights. Eddys were fished with the
current (usually upstream). The duration of the energized field time (EFT,
the time electrical current is applied to the water) varied from 30 seconds
to several minutes. Stunned fish were netted and placed in a live well.
Periodically, we would stop midstream and collect data from the captured
fish. Data included, species length (total, mm), weight (g) and scale
samples from the first 10 fish per 10 mm length group. Tagging or fin

clipping took place at this time.




Exploitation

Fish over 350 mm were tagged with a numbered $5.00 reward floy tag on

March 26-29, 1990. Exploitation was calculated from the number of tags

returned.

Population estimate

All fish collected during the initial marking period, October 1-12, 1990,
were marked with an adipose fin clip. All fish collected during the first of
two recapture nights, October 19-20, 1990, were marked with a caudal fin hole
punch so they would not be counted again the second night.

A Petersen mark and recapture method modified by Chapman (1951) was used

to estimate the trout population in Idaho and Washington.

N=(M+1) (C+1)
R+1

Where: = population estimate.

number of fish marked.

= number of fish caught during the recapture
run.

number of recaptures.

O 2>
]

o
]

A

Variance of N

V=82 { (N-M) (N-C)}
MC (N-1)

Where:VN = variance of the population estimate M, C, & N
same as above.

Confidence interval:

—_—

957CI=+1.96) VN




Aging

Impressions were made from the collected fish scales . Scales were
placed on a 25 mm x 75 mm plastic strips. The strips were placed between 2
metal plates and inserted into a Carver model C laboratory press. Pressure

was increased to 364 kg/cm2 (20000 psi) and held for 10 seconds. The number

of annuli was counted using an Eberbach Scale Reader and recorded.

Creel Survey

A creel survey was used to collect data to estimate fishing pressure and
harvest on the Spokane River from Post Falls Dam, Idaho, downstream to
Sullivan Road, Spokane, Washington (Figure 2.). The river was divided into
two sections, Post Falls Dam to the state line (9.4 km) and the state line to

Sullivan Road, Spokane, Washington (13.7 km) .

The creel survey period April 28, 1990, - September 7, 1990, in
Washington and May 27, 1990, - September 7, 1990 in Idaho, was divided into
10 - 2 week intervals. During each interval, each section was sampled on 50%
of the weekend days and 207 of the weekdays. Instantaneous angler counts

were made 4 times per survey day. Angler interviews were conducted between
counts. Information collected during the interviews included: number of
anglers per group, total number of hours, number of fish harvested, number of
fish released, total number of fish caught and number of each species

harvested.

¥




A computer program designed and developed by Tom McArthur (Idaho
Department of Fish and Game, Boise) was used to summarize creel data,
estimate fishing pressure and harvest and calculate catch rates for each

section during each interval and for the entire census period.

RESULTS

Population Estimate

The estimated number of rainbow trout in Idaho and Washington was similar
2,012 and 1,992, respectively. Confidence intervals were + 177 and 1927 for
Idaho and Washington, respectively (Table 1). Density estimates for rainbow
trout were 0.7 fish/100 m2 or 214 fish/km and 0.4 fish/100 m2 or 145 fish/km
in Idaho and Washington, respectively (Table 2).

The number of brown trout in each section was 292 and 219 for Idaho and
Washington, respectively. The confidence intervals were + 102 and + 40 for

Idaho and Washington, respectively (Table 1).

Exploitation

A total of 144 tags were put into rainbow and brown trout over 340 mm in
Washington (75) and Idaho (69)(Table 3). The exploitation for the tagged

fish was 13Z and 727 in Idaho and Washington.
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The number of tags returned and exploitation of fish caught in

Table 3.
the Spokane River from Post Falls Dam, Idaho, to Sullivan Road,
Spokane, Washington, 1990.
Number of Number of Exploitation
tags tags returned percentage

Location Rainbow Brown Rainbow Brown Rainbow Brown Combined
Idaho 47 22 8 1 17.0 4.5 13.0
Washington 65 10 4 1 6.2 10.0 0.67




Creel Survey

Idaho anglers expended an estimated 6193 hours to catch an estimated 2009
fish for a catch rate of 0.3 fish/hour (Table 4.). Only 307 of the fish
caught were harvested and rainbow trout were 857 of the fish harvested.
Chinook salmon, brown trout and cutthroat trout comprised 12Z, 1z and 3%
respectively of the fish harvested.

Washington anglers expended an estimated 2844 hours to catch an estimated
781 fish for a catch rate of 0.3 fish/hour. Only 12Z of the fish caught were
harvested and 557 of the harvested fish were rainbow trout. Brown trout and
cutthroat trout comprised 34Z and 117 respectively of the harvested fish

(Table 4.).

Population Structure

The combination of age 1, 2 and 3 rainbow trout comprised 942 and 867 of
the aged rainbow trout in Idaho and Washington, respectively. The
combination age 1, age 2 and age 3 brown trout comprised 867 and 93% of the
aged brown trout in Idaho and Washington, respectively (Table 5.). Mean
lengths of rainbow trout age 1, age 2 and age 3 in Tdaho were 194 mm, 258 mm
and 358 mm, respectively, (Table 6.). Mean lengths of rainbow trout age 1,
age 2 and age 3 in Washington were 201 mm, 276 mm and 362 mm, respectively,
(Table 6.)

In Idaho, 367 of the rainbow trout over 200 mm were greater than 300 mm
(Table 7.). In Washington, 507 of the rainbow trout over 200 mm were greater
than 300 mm (Table 7.). The percentage of brown trout gfeater than 300 mm in

Tdaho and Washington was 61% and 25%, respectively (Tabléi8%2;3i~” -
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Table 4. Estimated angler hours, total fish caught and catch rates per
section for the survey period (April 28, 1990 to September 7,
1990) on the Spokane river from Post Falls Dam, Idaho to
Sullivan Road, Spokane, WA.

Hours Number of fish
Section fished harvested released caught C/R Rb Bn Ct Bk Ck
1 (Idaho) 6193 623 1332 1955 0.3 528 5 18 0 72
+ at 957 CI 854 260 91 306 236 9 28 O 86
2 (Washington)2844 92 690 782 0.3 50 31 10 O 0
+ at 957 CI 613 97 485 516 44 83 22 o 0
Total 9037 714 2022 2736 0.3 578 36 28 O 72

+ at 957 CI 1051 277 493 600 240 84 36 0 86




own trout collected

Table 5. Number and percentage of aged rainbow and br
by electrofishing in the Spokane River in 1990, from Corbin
Park, Post Falls, Idaho, to Harvard Road, Spokane, Washington.
Ages
III v \
Species Location n Z n Z n )4 n n Z
Rainbow trout Idaho 15 10 76 50 52 34 6 2 1
Washington 21 21 41 41 24 24 9 5 5
Brown trout Idaho 1 2 23 52 14 32 2 4 9
Washington 2 3 48 80 6 10 4 0 0
vy - . ;
Alg -




Table 6. Mean length of aged rainbow and brown trout in the Spokane
River, 1990, from Corbin Park, Post Falls, Idaho to Harvard
Road, Spokane, WA..
Mean lengths (mm)

Species Location age 1 age 2 age 3 age &4 age 5

Rainbow Trout Idaho 194 258 358 397 410

Washington 201 276 362 410 413

Brown Trout Idaho 195 267 381 528 502

Washington 243 265 401 430




Table 7. Percent composition of various length groups of rainbow trout
collected by electrofishing in the Spokane River from Corbin
Park, Post Falls, Idaho to Harvard Road, Spokane, Washington,

1990.
Idaho Washington Both
Length (mm) n Z n b4 n Z
>200 433 100 405 100 838 100
200-299 277 64 202 50 479 57
300-399 144 33 179 44 323 39
400-499 12 3 24 6 36 4

500 and up 0 0 0 0 0 0




Table 8. Percent composition of various length groups of brown trout
collected by electrofishing in the Spokane River from Corbin
pPark, Post Falls, Idaho to Harvard Road, Spokane, Washington,
1990.

Idaho Washington Both
Length (mm) n Z n Z n Z
>200 51 100 68 100 119 100
200-299 20 39 51 75 71 60
300-399 9 18 8 12 17 14
400-499 18 35 9 13 27 23
500 and up 4 8 0 0 4 3
AUg
\ S0
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The proportional stock density (PSD) was calculated for rainbow trout and
brown trout (Table 9.). PSD is the proportion of fish of quality length (300

mm) or trophy length (400 mm) in the population.

example:

PSD = Number > quality length (300 mm)
Number > stock length (200 mm)

The PSD values for rainbow trout over 400 mm (trophy length) in Idaho and
Washington was 3 and 6, respectively (Table 9.). The PSD values for brown

trout over 400 mm in Idaho and Washington was 43 and 13, respectively, (Table

9.).
DISCUSSION
The rainbow trout populations in Washington and Idaho appear to be very
similar. The population estimates were virtually the same; 2012 in Idaho

(Corbin Park to the state line) and 1992 in Washington (state line to Harvard
Road). The percentage of rainbow trout in each age group was similar (Table
5). Mean lengths of each age group were also similar (Table 6). Total
mortality was similar 0.66 and 0.58 for Idaho and Washington, respectively.
The biggest difference was in the percentage of quality fish, fish over 300
mm. PSD values were 36 and 50 for Idaho and Washington, respectively. The
PSD values calculated from Bennett and Underwood (1988) was 32Z. The
difference between Idaho and Washington was attributed to the higher

exploitation rate in Idaho; 177 in Idaho and 6.2%7 in Washington. The lower




Table 9. Proportional stock densities for rainbow trout and brown trout
collected by electrofishing in the Spokane river from Corbin
Park, Post Falls, Idaho, to Harvard Road, Spokane, Washington,
1990.
Idaho Washington
Length (mm) n PSD n PSD
Rainbow trout
200 and up 433 405
300 and up 156 36 203 50
400 and up 12 3 24 6
Brown trout
200 and up 51 68
300 and up 31 61 17 25
400 and up 22 43 9 13
500 and up 4 8 0 0
AUG1 14
JE1 11094




exploitation rate in Washington may be due to noncompliance of tag returns.
The exploitation rates corresponded to the total fishery effort which was
over two times greater in Idaho (Post Falls Dam to the state line) than in
Washington (state line to Sullivan Road) (Table 4.). The lower £fishing
effort in Washington may be attributed to the unusually hot air
temperatures. During interval 6, the weather moderated and fishing pressure
increased (Appendix A.). Bailey and Saltes (1982) reported total fishing
hours in Idaho in 1980 and 1981 as 11,026 hours and 8,816 hours, respectively
and in Washington (Sections 6,.5, and 4) as 8,503 hours and 9,324 hours in
1980 and 1981, respectively. These totals were much higher than the 1990
totals for the corresponding sections of 6,193 hours and 2,844 hours,

in Idaho and Washington respectively. Again weather was probably the
controlling factor. Even though pressure was down, catch rates increased
from 0.1 fish/hour in 1980 and 1981 for both Idaho and Washington to 0.3
fish/hour in 1990 for both Idaho and Washington. Our survey did not cover
the period after September 7, 1990. It appeared, from our personal
observations that fishing continued at a lower effort in Idaho but catch
rates may be higher especially as the water cooled down and the fish became
more available to the angler. It is my opinion that a substantial number of
trout may have been caught during the fall 1990. Each of the anglers 1
contacted had a minimum of 3 trout all greater than 340 mm.

A regulation emphasizing conservation of wild trout by limiting the bag
limit to two trout would be beneficial to the overall fishery, especially
during the fall when the trout become more vulnerable. The public may
perceive this regulation as restricting their ability to catch more fish, but
rarely did the anglers contacted during the creel survey period exceed 2

trout in possession in Idaho.




Mortality

Fishing mortality was relatively low in both Idaho and Washington, 0.28
and 0.09, respectively (Table 10.). The difference was attributed to the
more restrictive regulations for Washington, 1 fish over 200 mm and the lower
fishing effort. These fishing mortality values were similar to those
reported by Bennett and Underwood (1988) which ranged 0.153 to 0.366.
Natural mortality is the larger component of total mortality and may negate
any attempt to improve the fishery through fishing regulations. The
combination of post spawning stress and high water temperature which can

exceed 20°C, may cause most of the natural mortality.

Population Estimate

Bennett and Underwood (1988) estimated 19,029 trout in the Spokane River
from Post Falls Dam to the Idaho state line. To be directly comparable to
the 1990 study, only the middle and lower sections in Bennett and Underwood’s
study were included in an estimate of 7,858 + 1,557 trout (from Corbin Park
down to the Idaho state line(?able 11.) Bailey and Saltes (1982) reported 889
trout in Idaho in the same section and 167 trout in Washington from the state
line to Harvard Road (they suggest this was an underestimate of the true
population; Table 12.). Our study reported population estimates of 2,012 and
1,992 in Idaho and Washington, respectively in October 1990. This
represented a 757 decline in Idaho of the estimated population number from

the Bennett and Underwood (1988) adjusted population estimate.

g
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Table 10. Summary of annual and instantaneous mortality rate in the
Spokane River from Corbin Park, Post Falls, Idaho, to Harvard

Road, Spokane, Washington, 1990.

State
Species S A F M Z E
Idaho
Rainbow 0.34 0.66 0.28 0.82 1.10 0.17
Brown 0.42 0.58 0.07 0.80 0.87 0.045
Washington
Rainbow 0.42 0.58 0.0¢9 0.77 0.86 0.06
Brown 0.19 0.81 0.20 1.40 1.60 0.10
S = Annual survival
A = Annual mortality
F = Instantaneous fishing mortality
M = Instantaneous natural mortality
Z = Total instantaneous mortality
E = Annual exploitation
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Bennett and Underwood (1988) suggested that successful spawning and
emergence appeared to be closely related to flows and that a higher
recruitment is necessary to provide enough fish to survive to trophy size.
Their data indicated minimum flows of over 170 m3/s (6000 cfs) from April 1
through June 30 would protect 657 of the available spawning habitat. Flows
less than 170 m3/s would increase intergravel mortality of eggs and fry.
During the past ten years, only once in 1984 did flows remain above 170 m3/s
until June 30 (Table 13.).

The low population estimate in 1990 can be attributed to four years of
flows below 170 m3/s before June 17, 1986-1989, (Table 13.). The high
population estimate in 1985 was preceded by four out of five years of flows

remaining above 170 m3/s until the last week of June, 1980-1984, (Table 13.).

CONCLUSION

The trout populations in the Spokane River in Idaho and Washington are
virtually the same and should be managed as such. The fishery is strongly
related to year class strength which is determined by river flows during
April through June. Flows should remain above 170 m3/s (6000 cfs) until June
30. Fishing mortality appeared to be a small portion of total mortality and
in the traditional way fishing mortality and natural mortality are
dependent. This may not be the situation in the Spokane river. The main
causes of natural mortality in the Spokane River appeared to be post spawning
stress and warm water temperature stress with these factors density

independent.




Table 13. Mean monthly flows in Spokane River below Post Falls Dam,
Idaho, 1980-1990.
Date when flows

Mean monthly flow (cfs) receded to
Year March April May June July 6000 cfs
1980 6194 9307 12950 9308 2431 6-24
1981 6740 9952 12170 10048 3230 6-29
1982 18780 14730 19500 12760 3011 6-26
1983 14890 10460 12400 7483 3778 6-12
1984 10550 13280 14140 13570 2847 6-30
1985 3380 16790 18020 10360 1535 6-16
1986 18230 12940 9594 3806 1167 6-04.
1987 10160 11220 8525 2113 1066 <§;i8
1985 4824 14460 7779 3621 1219 Q;§-91
1989 7569 20360 16800 6674 1445 6-17
1990 Q46> (R e L3t JS (50 et L & e
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SPOKANE RIVER
WATER RIGHT NUMBER 95-08780
SOURCE: SPOKANE RIVER
APPLICANT: IDAHO WATER RESOURCE BOARD

DATE FILED: JUNE 15, 1992

MINIMUM STREAMFLOW REACH:
BEGINNING DOWNSTREAM OF THE POST FALLS
DAM IN SECTION 4, TSON, ROSW AND EXTENDING
DOWNSTREAM APPROXIMATELY 5 MILES TO
THE IDAHO - WASHINGTON STATE LINE ON THE
WEST EDGE OF SECTION 12, TS0N, R06W, B.M.
KOOTENAI CO.

PERIOD OF USE: RATE OF FLOW
NOVEMBER 1 TO JUNE 30: 2,495 CFS
JULY 1 TO OCTOBER 31: 951 CFS

PURPOSE:
INSTREAM FLOW FOR THE PROTECTION OF
FISH AND WILDLIFE HABITAT, AQUATIC LIFE,
AND RECREATIONAL VALUES.
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WATER RIGHT SUMMARY

SOURCE LISTED AS SPOKANE RIVER
IN MINIMUM STREAMFLOW REACH AND AT
POST FALLS DAM

POWER RIGHTS AT DAM

5,410.00 CFS 2 RIGHTS

OTHER RIGHTS IN
MINIMUM STREAMFLOW
SECTION

9.68 CFS 25 RIGHTS
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Recommendations

1) The Group recommends that the state continue to participate in discussions
of the issue of potential endangered species listing for salmon with other entities in the
Northwest. Our effort should be geared toward reaching the goal of fishable salmon in
Idaho while protecting the ability of the state to utilize its water resources for multiple
purposes. It is noted that the legislature approved some funding through the Governor’s
office to allow the various state agencies to participate in these regional water and fishery
discussions. Idaho needs to aggressively assert its position that the problem of survival of
the salmon in the Snake River basin will not be resolved by placing the burden upon the
state of Idaho and its citizens.

2) The state needs a coordinated effort through the Governor’s office to respond
to the other activities in the region which will impact on Idaho’s water resources. These
include those items listed in the early part of this section. It will particularly be important
that the state influence the decisions made in relicensing the power projects of the Idaho
Power Company in Hells Canyon and elsewhere along the Snake River to assure that the -
benefits gained from prior license conditions and the Swan Falls Agreement are not lost.

Summary

The Water Defense Group has been pleased to respond to Governor Andrus’ request
that it consider and make recommendations of actions which need to be taken to protect
Idaho’s valuable water resources. We hope that this paper which has discussed the issues
originally presently to the Group by the Governor will be helpful to officials of the state
whose responsibility it is to represent Idaho and her interests.

We have recommended the following:

1) Idaho should place a great deal more emphasis and effort (financial and staff)
into comprehensive water resources planning which considers the present and potential
future uses of Idaho’s water. This would demonstrate the need of conserving the resource
for future use within the state. It should be Idaho’s goal to have in place a completed and
approved comprehensive water plan for at least two-thirds of the state’s river basins by the
year 2000. Particular attention and priority should be given to. those streams which
potentially could be threatened for water export. Under Section 10 of the FPA, FERC is
required to consider state comprehensive water plans in its licensing decisions. Since FERC
does little or no comprehensive planning, a well-crafted state water plan should provide the
record necessary for the state to successfully argue for water uses consistent with the state
long term needs. Additionally, under section 210 of the Public Utility Regulatory Policies
Act of 1978, PURPA benefits cannot be extended by FERC to a hydroelectric project on
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any segment of a natural watercourse designated by the state as a natural or recreational
river.

2) The Governor should consider recommending to the Legislature the
appropriation in trust of a portion of the unappropriated waters of streams in north Idaho
to preserve the flows required to protect instream values. The Departments of Water
Resources, Fish and Game and Parks and Recreation should be asked to study these
northern streams and recommend the quantities to be preserved in this manner to protect
these uses.

3) The Water Defense Group recommends that the State of Idaho support the
legislation drafted by the Idaho Department of Water Resources and the Idaho Attorney
General’s Office and introduced in the House of Representatives by Rep. Richard Stallings
and Rep. Larry LaRocco as H.R. 649 and in the Senate by Senator Craig and Senator
Symms as S. 106 to correct the Supreme Court’s misinterpretation of the FPA. The bill
clarifies that the FPA is not intended to preempt state authority to regulate the use of water
by hydropower facilities.

4) There should be a central clearing house for state agency comments to the
FERC. Although state agencies have attempted to some extent to coordinate their
comments in FERC proceedings, a formal process for participation in the process would
enhance the state’s ability to influence the FERC decision-making process and to avoid
conflicting state positions.

5) Minimum flow water rights should be established for all river reaches in Idaho
as expeditiously as practical. These minimum flows will serve as a means of ensuring that
FERC-established conditions recognize and protect other state interests.

6) The state should continue to discuss with other entities in the Northwest the
issues of listing salmon stocks as endangered species. It will also be important for the state
to continue participating in efforts to recover declining salmon stocks to insure that the
state’s interests in both its anadromous fishenes and water resources are protected.

7 The state needs a coordmated effort through the Governor’s office to respond
to all activities in the region and state which will impact on Idaho’s water resources. For
example, it will particularly be important for the state to participate in the FERC relicensing
process for hydropower projects along the Snake River to assure that the state’s right to
regulate its water resources is protected.
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The foregoing report and recommendations are respectfully submitted to Governor Cecil D. Andrus
by the members of his appointed Water Defense Group.
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ABSTRACT

Describes the '"Montana Method," a quick, easy methodology for
determining flows to protect the aquatic resources in both warm-
water and coldwater streams based on their average flow. With
this method, biologists do their analysis with the aid of hydro-
logical data provided by the U.S. Geological Survey. Detailed
field studies were conducted on 11 Streams in 3 states between
1964 and 1974, testing the 'Montana Method." This work involved
physical, chemical, and biological analyses of 38 different flows
at 58 cross-sections on 196 stream-miles, affecting both coldwater
and warmwater fisheries. Reports or publications on 6 study
Streams are available. Mumerous black and white photos and 35 mm.
slides were taken of all the flow stages studied at each cross-
section. The studies were all planned, conducted, and analyzed
with the help of state fisheries biologists. Results reveal

that the condition of the aquatic habitat is remarkably similar
on most of the streams carrying the same portion of the average
flow. Similar analyses of hundreds of additional flow regimens
near U.S5.G.S. gages in 21 different states during the past 17
years substantiated this correlation on a wide variety of streams.
Running waters studied ranged from small precipitous brooks

high in the Rocky Mountains to large, low-gradient rivers and
streams out on the prairies of mid-America or along the cecastal
plains. Results are consistent from stream to stream or state

to state, and it is impossible to get a zero flow recormendation
using this method. Ten percent (10%) of the average flow is a
minimm instantaneous flow recormended to sustain short-term

survival habitat for most aquatic life forms. Thirty percent

(30%) of the average flow is recommended as a base flow to
sustain good survival habitat for most aquatic life forms.
Sixty percent (60%) of the average flow is recommended to pro-
vide excellent to outstanding habitat for most aquatic life
forms during their primary periods of growth and for the ]
majority of recreational uses. Thirty pages illustrated with

tables, graphs, and photos.
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INTRODUCTION

Natural, free-flowing streams are one of the world's most beautiful
and valuable resources. Before the coming of Christ, the Roman
Emperor Justinian said: "By the law of nature certain things are
COmmOT property;.for example, the air, running water, and the sea.”
America's late Senator Norris said: '"The streams that are flowing
downhill were given us by a creator. They do not belong to any
special interest or to any individual. They belong to the people

and ought to be utilized for the benefit of all of them."

Few streams in the United States have escaped degradation from altered
flows by some kind of man-made, 'water development'' project. Some
recognition is finally being given to instream flow regimens to
protect the natural enviromment. Scientists from many disciplines

are seeking reliable, practical methods for determining streamflow
requirements to protect fishes, waterfowl, furbearers, reptiles,
amphibians, mollusks, aquatic invertebrates, and related life forms

from all the various people competing for our Nation's water.

With the help of several hydrologists and many state and federal

(2

biologists, I have developed a quick, easy method for determining °.

flows to protect the aquatic resources; in both warmwater and cold-
water streams. This methodology evolved over the past 17 years from
my work on hundreds of streams in the-states north of the Mason-Dixon
Line between the Atlantic Ocean and the Rocky Mountains. My work

has been cited in a score of publications and is best known as the

”Mbntanauﬁéthod.”




METHOD

The Montana Method is so brief it can be typed on a 3" x S card,

It can be applied rapidly to many segments of thousands of streams

The follewing intensive use of this metﬁpd will produce a factual,
conclusive, Streamflow study on any strean. First, determine the
average annual flow of the Stream at the location(s) of interest
(listed as AVERAGE DISCHARGE by U.S.G.5. and hereinafter called
average flow). If the average flow isn't published by the U.S.G.s.,
they can quickly calculate it for you. Visit the Stream and observe,
photograph, sample, and étudy flow regimens approximating 10%, 30%,

and 60% of the average flow. Other flows can be studied, but these

If flows are controlled, begin by having the highest flow you wish to
study released first, then regulate so that each Succeeding lower flow

will begin the following midnight. Photos taken early the next morning

1/ Water Resources Data for (name of state), Part.1. Surface Water
Records, United States Department of the Interior, Geological Survey.
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Table 1

Instream Flow Regimens for Fish, Wildlife, Recreation and Related
Environmental Resources

Narrative DescT}ption Fisheries Recommended Base Flow Regimens
of Flows— Classification?/ Oct.-Mar. : Apr. -Sept.
Flushing or Maximum -- 200% of the average flow3/
Optimum Range -- 60%-100% of the average flowd/
Qutstanding I 40% 60%
Excellent II 30% 50%
Good III 20% 40%
Fair or Degrading Iv 10% 30%
Poor or Minimum -~ 10% 10%
Severe Degradation -- 10% of average flow to zero flow

WMost appropriate description of the general condition of the streamflow
for all the parameters l1isted in the title of this paper.

2/Roman numeral ratings for Fisheries Classification Systems like those de-
veloped for the States of Idaho, Montana, West Virginia, Wyoming, and the
De]aware1§iv?£ B?ainzgomprehensive Study by the U.S. Fish and Wildlife Ser-
vice.> > i ’ The base flow regimens outlined above in columns

3 and 4 to maintain the respective designated classes, are judged to be as
reliable and valid-as the classification systems themselves. These recommen-
ded flows generally apply very well to both cold and warm water streams.
Regimens should be reversed or altered to fit different hydrologic cycles,
Tike the Salmonid streams on the West Coast, or to favor species like the
fall spawning brown trout. Flows may be refined further by specifically
matching them to vital periods of the 1ife cycle of fishes, like migration,
spawning, incubation, growth, etc. Use of the Montana Method on spring

creeks or streams that have a very uniform flow gear-around ma{ provide un-
precedented low-flow regimens at the minimum or Dase flow levels.

§-/The average flow will usually fill the active stream channel approximate-
1y 1/3 full or to the line of permanent terrestrial vegetation, while 3 times
the average flow will often fill the active channel approxim?geTy to the
point of spilling out on the first bench of the flood plain. Twice the
average flow will produce effective depths and velocities within the stream
channel for moving silt, sediment and cther bed load material without doing
extensive damage to the banks and riparian vegetation. Twice the average
flow is a good maximum flow recommendation as well as a good flushing flow

(Fig. 1).

Q/Optimum is a nebulous term; however, this flow range covers that defini-
tion best for all the parameters of this paper collectively.

st B i R st b s Sk B AR A
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will reveal the difference in exposed substrate or wetted perimeter
(fig. 2). This is photographic 'regression analysis." An § - 10 hour
interval will normally be sufficient to negate any appreciable differences

in flow-levels due to bank storage.

Pictures may be the best data you will collect for selling your
recommendations to the general public, administrators of construction
agencies managing water development projects, and judges or juries
adjudicating water laws. Black and white photographs and 35 mm. slides
of key habitat types (e.g., riffles, runs, pools, islands and bars)
from elevated vantage points like bridges and high stream banks will
give results superior to ground level shots or photos from aircraft
high above the stream. Record appropriate, vital information on all

photographs and slides as soon as they are received.

U.S.G.S. monthly measurements cover a variety of flows at most of their
stream gage or cable crossings. Obtain cross-sectional data on width,
depth, and velocity measurements from the local U.S.G.S. field office
for flow regimens under study. Use this information to plot and
compare water widths, depths, and velocities to known requirements

for aquatic resources. U.S.G.S. will make specific cross-sectional
measurements of width, depth, and velocity at any point on a stream
for a reasonable fee. With the proper experience, equipment, and
plenty of time, others can make the necessary cross-sectional
measurements. Study both the average daily streamflow regimen tables
and previous historic low-flow data published by U.S.G.S. to learn the
base flow patterns of the climatic year and help detefmine and justify

your final recommendations.




Missouri River below Holter Dam, Montana, showing differences between
fiows of 3,000 cfs (55% of the average flow) and 2,000 cfs (37% of the
average flow). The vertical drop was 7 inches. Flows reduced about
midnight will clearly reveal differences in wetted substrate when photo-
graphed the next morning (photographic ‘'regression analysis').

5=

MRBS Photo #9000
by Don Tennant 6/10/70
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Recommend the most appropriate and reasonable flow(s) that can be

justified to provide protection and habitat for all aquatic resources.

RESULTS
Detailed field studies were conducted on 11 streams in 3 states
between 1964 and 1974 testing the Montana Method (Table Z). This
work involved physical, chemical, and biological analyses of 38
different flows at 58 cross-sections on 196 stream miles, affecting
both coldwater and warmwater fisheries. Reports or publications on
6 study streams are available as indicéted in Table 2. Numerous
black and white photos and 35 mm. slides were taken of all the flow
stages studied at each cross-section. The studies were all planned,
conducted, and analyzed with the help of state fisheries biologists.
These studies reveal that the condition of the aquatic habitat is
remarkably similar on most streams carrying the same portion of the

average flow.

Width, depth, and velocity are physical instream flow parameters

vital to the well-being of aquatic organisms and their habitat.
Sixteen-hundred measurements of these parameters for 48 different

flows on 10 of the streams cited in Table 2 show that they all increase
with flow and that changes are much greater at the lower levels of flow
(fig.1). Width, depth, and velocity all changed more rapidly from no
flow to a flow of 10% of the average, than at any point thereafter.

Ten percent (10%) of the average flow covered 60% of the substrates,
depths averaged 1 foot, and velocities averaged 3/4 foot per second.

Studies show that these are critical points or the lower limits for
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the well-being of many aquatic organisms, particularly fishes. This
substantiates the conclusion that this is the area of most severe
degradation or that 10% is a minimum short-term survival flow at best.
Flows from 30% to 100% of average result in a gain of 40% for wetted

substrate, average depth increases from 1% to 2 feet, and average

velocities rise from 1% to 2 feet per second. These are within good
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times the amount of water needed for a short-term minimum or good base

:

3

Z

§ to optimum ranges for aquatic organisms, however, it requires 3 to 10
|

5t

3

i 3 . - -

3 flow, and gains or benefit-cost ratios may become questionable. In-

creasing flow from 100% of average to 200% of average (doubled) only é

increases average wetted substrate by 10%, average depth increases

R PR

from Z to 3 feet, and average velocity rises from 2 to 3% feet per

Aty i 4 b

second. Velocities averaging 3% feet per second are probably too

high for the general well-being of most aquatic organisms but good

drhon g o ]t

for moving sediment, bedload, and white water boating. In all 11

field tests of the Montana Method, water depth appeared adequate for

A fid Wb g

aquatic organisms whenever velocities were satisfactory.

[

Analyses of hundreds of additional flow regimens near U.S.G.S. gages

in 21 different states during the past 17 years substantiate these

PRIT EN IR

correlations between similar flows on a wide variety of streams.
Running waters studied ranged from small precipitous brooks high
in the Rocky Mountains, to large, low-gradient rivérs out on the
prairies of mid-America and streams along the coastal plains. This

phenomenon of nature is documented with hundreds of black and white

ORI AR Ul Ao kb KU S bbb

photographs and 35 mm. slides that are registered and filed with the
U.S. Fish and Wildlife Service (FWS) in Billings, Montana; Grand

Island, Nebraska; and Denver, Colorado.

9
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The average flow of a stream (or any given portion or percent of tk
average flow) is a composite manifestation of the size of the drair
area, geomorphology, climate, vegetation, and land use. These rels
ships have also been evaluated and reported by other blOlOg’Sts and

hydrologists. 8, 13, 15, 16, 18, 29, 31

Use of the Montana Method has produced over 100 Separate streamflow
recommencations to protect fish, wildlife, and environmental resourc
in more than 70 reports issued by thé s, 20 The recormendations we
made with the aid of district fishery biologists from 11 different
states, endorsed by both the Directors of their state Fish and Game
Departments and the Director of the FWS and generally accepted by
various construction agencies. This work occurred on at least 30

warmwater streams and 70 coldwater streams.

Many of our recommendations were not adopted, since providing stream
flow for fish, wildlife, and environmental preservation or enhanceme
1s not a legal beneficial use of water in most of the country,
especially the 17 western states.? Administrators managing water
development projects have generally been willing to regulate flow
regimens for instream flow studies and provide minimum flows necessar
to protect these resources when there is plenty of water. However,

these resources are the first to suffer when water is short. 6,9,

24, 25, 27

In 1970, the project managers of the U.S. Bureau of Reclamation, U.S
Corps of Engineers, and the Montana Power Company were requested to

identify the minimum flows that they recognized solely for the

10
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ish, wildlife, and the aquatic environment, downstream
dams under their jurisdiction.21 These agencies control the
operation of 23 major dams in Montana and Wyoming. Table 3 compares

their replies to previous FWS recommendations and mean and minimum

flows of record.

The agencies reported minimum flows for fish, wildlife, and environmental
protection which ranged from zero (four instances) to 38% of the

average flow. The 38% flow was the result of fish and wildlife interests
getting 500 cubic feet per second (cfs) released below Kortes Dam

on the North Platte River in Wyoming. Congress reauthorized the operation
of that project, which took about 10 years and is the only known

accomplishment of its kind in the U.S.A.

Twelve of the 21 flows accepted by the agencies were less than 10% of
the average flow of, record, which is inadequate to sustain the normal

life cycles of either warmwater or salmonid fishes.

Federal and state biologists analyzed flows and made flow recommenda-
tions on 12 of the streams involved. However, flows accepted by the

agencies agreed with these recommendations in only 3 instances.

In 10 of 20 cases, the minimum natural inflow of record to the regulat-
ing reservoir exceeded their recognized release for the conservation of
fish, wildlife, and the aquatic environment downstream below the dams.
All flow recommendations should stipulate that outflow £from dams
should at least equal inflow when managing agencies cannot release

the flow regimens requested to protect the environment. Project
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of fish, wildlife, and environmental resources. Water agencies ''sell"

extreme high and low flows that occur naturally. Just the opposite
was true on ) of these projects. Our analysis did not include scores
of existing, smaller projects under the programs of the U.S.

Forest Service and the U.S. Soil Conservation Service, most of which
did not recognize or provide any minimum flows for fish, wildlife,

or the environment.

The Montana Method has been used by the FWS while conducting major
comprehensive type studies that required quick, consistent streamflow
recommendations for fish, wildlife, and the aquatic enviromment on
numerous streams, covering extensive geographic areas.l, 2, 3, 4, 28
It has also been Vef§;useful for prescribing streamflows on large

rivers where data are difficult to obtain using other procedures.

The Montana Method has virtues other than being quick and easy to use.
It assures consistency from stream to stream or state to state. You
always know the portion of the total streamflow requested and will
never get a zero flow recommendation like some other methods produce
(e.g., use of 7-day or 5-day minimum or historic minimum flow criteria).
In 1970, I evaluated 7-day minimum flow criteria input for the Upper
Missouri, Yellowstone, Kansas, and Platte-Niobrara Sub-Basins of the
Missouri River Basin Comprehensive Study. I found that these criteria

resultedfin zero flow in 86 of 305 instances, or about 28% of the time. 22
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In 236 of 305 cases (77%), the 7-day minimum flow was less than 1¢
of the average flow, which I consider in the range of severe degrz
for most elements of the aquatic environment. Criteria for 3-day
minimm flows would be worse yet, and Tecommending the meager,
alltime, historic minimum flow would be unthinkable. That would be
like prescribing a person's alltime worst health condition as a rec

ommended level for a portion of his future well-being,

Avoid recommending vacillating flow regimens specifically for fishe
coincidental with monthly (m.a.f.) or daily (d.a.f.) average flows
because there are too many unknown, degrading effects on the life
cycies of many other organisms in the aquatic environment and other
uses of water to justify frequent ebb and flow changes in most strec
Quarterly variations in flow regimens might approximate climatic
hydrology and be appropriate. The Montana Method can easily be
modified to suit the individual convictions of any biologist or the
monthly or daily hydrological variations of any given stream. I
usually recommend variation in flow regimens for 6-month pericds
(e.g., colums 3 and 4 of Table 1) that mimic nature and coincide
TOSt naturally with the so-called climatic year used by the U.S.G.S.
and the U.S. National Weather Service. This offers the following
distinct advantages:12 a) Stages of ground water are more nearly
uniform on October 1 in most inland sections of the United States
than on any other date, leading in general to fairly reliable com-
parisons of annual rainfall-runoff relations because of the relatively
small errors due to annual differences in the ground-water table on
that date; b) In the arid and semi-arid parts of the country, Septembe

30 usually marks the end of the irrigation season and in humid regions

14
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3it approximates the end of the growing season; c) There is a minimm
_?prdbable error due to the effect of ice in the records of winter flow
- if the discharge for the winter period (November to April) is computed
{together at one time; d) The winter or base flow period coincides

with reduced metabolic functions and decreased demands for vital life

elements by most aquatic organisms (e.g., oxygen, food, removal of
waste products, and increased tolerance to pollution); e) A low flow
winter period matches the downstream migration habits of many fishes
(warmwater and coldwater), when they travel to deeper more permanent
water to spend the winter. This is also the spawning and incubation
season for most salmonids, when they naturally seek less water by
moving into headwater or tributary streams and onto redds in shoal

or shallow riffle areas; and f) Higher summer flow regimens provided

by this method coincide with the frost-free, recreation season and

the major growth period for most aquatic plants and animals, when their
requirements for dissolved gases, space, food, and removal of septic
waste products are naturally higher (the attendant increased width,
depth, and velocities in the stream all serve to enhance the availa-
bility of elements vital to these recreation uses and critical life
functions). These-phenqmena may be seasonally reversed for anadromous
fishes using the coastal streams of Alaska, the Canadian Provinces, and

our west coast states and flow regimens should be adjusted accordingly.

Using the Montana Method, it is easy to adjust to above or below
normal water years and maintain stream flows that are appropriate
portions of monthly, quarterly, or annual instream supplies of water.

This helps fish, wildlife, and aquatic resources share surpluses and

15




shortages of water equitably with other users.

With the Montana Method, U.S.G.S measures the hydraulic character:
tics of the stream and biologists interpret the biological respons
This saves considerable precious time that biologists can use on =
more complete ecological analysis of streamflow needs. U.S.G.S. i
recognized nationwide for its expertise in making reliable Streamf
Measurements, and their results are less apt to be questioned by *
water resource development agencies and more likely fo withstand t.
scrutinty of adversaries in a court of law.12 This method is appl:
to hundreds of thousands of streamflow records that have been publ:
by U.S.G.S. since 1888 on most of the perennial streams in America.
In 1972 alone, there were nearly 24,000 active, surfacewater gaging
stations in the United States.l” U.5.6.5. employs more than 2,000
professional hydrologists, working out of 220 different locations t
measure streamflow parameters on our Nation's lotic waters.12 Thes

scientists maintain and use several million dollars worth of specia

-~

ized supplies and equipment specifically for this purpese.,

There is significant hydrological and biological evidence that the

Montana Method can also be used successfully on streams throughout
the world, 0 8, 10, 13, 15, 16, 18, 23, 24, 25, 27, 29, 30, 31

U.S.G.S. is considering the revision of streamflow data programs for
most of the states.?® The majority of existing gages may be dis-
continued under its future program. Techniques like measuring chann
geometry, interpolation from a known flow to an unknown flow, and

correlations with adjacent streams will be used to provide streamfl

16




“information at any point on any stream. Simple chammel geometry
ﬁcasurements have produced average flow data as accurate as 10 years
of continuous gage records.13 The standard errors were lowest for
;gnuntain regions and in competition with 5 to 10 years of gaged
T;records for the plains region. There is very little variation when
results are compared between channel width and average flow (fig.3).
Mean annual discharge is one of the few criteria that will be routinely
provided by this future program. Therefore, the Montana Method can
still be used with this new program, since it is based primarily on
= knowledge of ﬁhe mean annual discharge or average flow. The

ability to provide the average flow at any point on any stream

would actually facilitate the use of the Montana Method in the

future.

Adopting the metric system would not require conversion tables
or other problems since this method is based on percentages of

the average flow however it is expressed.

The following conclusions on flows are the result of frequent
observations and detailed analyses of flows from a wide variety of

streams over a large geographical area of the United States
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Tcn percent (10%) of the average flow (fig. 4): This is a minimm
instantaneous flow recommended to sustain short-term survival habitat
6} most aquatic life forms. Channel widths, depths, and velocities
f;ill 211 be significantly reduced and the aquatic habitat degraded
j(fig, 1). The stream substrate or wetted perimeter may be about X

‘exposed, except in wide, shallow riffle or shoal areas where exposure

- Most gravel bars will be substantially dewatered, and islands will
usually no longer function as wildlife nesting, denning, nursery, and
refuge habitat. Streambank cover for fish and fur animal denning
habitat will be severely diminished. Many wetted areas will be so
shallow they no longer will serve as cover, and fish will generally
be crowded into the deepest pools. Riparian vegetation may suffer
from lack of water. Large fish may have difficulty migrating up-
stream over many riffle areas. Water temperature may become a

R limiting factor, especially in the lower reaches of the stream in

July and August. Invertebrate life will be severely reduced.

SIREE Bt e

Fishing will often be very good in the deeper pools and runs since
fish will be concentrated. Many fishermen prefer this level of
flow! However, fish may be vulnerable to overharvest. - Floating
is usually difficult even in a canoe or rubber raft (stream with
an average flow of more than 100 cfs). Natural beauty and stream
esthetics are badly degraded. Most streams carry less than 10%

- of the average flow at times, so even this low level of flow will

occasionally provide some enhancement over a natural flow regimemn.
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could be higher. Most side channels will be severely or totally dewatered.
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Fig. 4

Republican River below Hardy

y Bridge, Nebraska, showing a flow of 42 c
(10% of the average flow). Water depths were adequate to provide som
fish cover, living space, mo i ishing, Temperatures wer.
within tolerable limits, is i ini tantaneous flow recomm
t0 sustain short-temm survival habitat for Most aquatic life forms
MRBS Photo #7159
by Don Tennant 7/10/64
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Thirty percent (30%) of the average flow (fig. 5): This is a base
flow recommended to sustain good survival habitat for most aquatic
life forms. Widths, depths, and velocities will generally be sat-

. isfactory (fig. 1). The majority of the substrate will be covered

with water, except for very wide, shallow riffle or shoal areas.
Most side channels will carry somé water. Most gravel bars will be
partially covered with water and many islands will provide wildlife
nesting, denning, nursery, and refuge habitat. Streambanks will
provide cover for fish and wildlife denning habitat in many reaches.
Many runs and most pools will be deep enough to serve as cover for
fishes. Riparian vegetation should not suffer from lack of water.
Large fish should have no trouble moving over most riffle areas.
Water temperatures are not expected to become limiting in most
stream segments. Invertebrate life is reduced but not expected

to become a limiting factor in fish production. Water quality

and quantity should be good for fishing, floating, and general

recreation, especially with canoces, rubber rafts, and smaller
shallow draft boats (streams with a- average flow of more than

100 cfs). Stream esthetics and natural beauty will generally

be satisfactory.
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Bighorn River below Boysen Dam, Wyoming, showing a flow of 400 cfs (30%

of the average flow). ‘Water depth was adequate for trout movement, spawnir
incubation and winter survival in most run and pool areas for a distance of
45 car miles downstrean, is is a base flow recommended to sustain good
survival habitat for most aquatic life forms.

MRBS Photo #8542-3
by Don Tennant 10/2/68




‘Most of the normal channel substrate will be covered with water,

. including many shallow riffle and shoal areas. Side channels that
::normally carry water will have adequate flows. Few gravel bars will
be exposed, and the majority of islands will serve as wildlife
nesting, denning, nursery, and refuge habitat. The majority of

streambanks will provide cover for fish and safe denning areas for

: wildlife. Most pools, runs, and riffles will be adequately covered
) f' with water and provide excellent feeding and nursery habitat for
3 ﬁ fishes. Riparian vegetation will have plenty of water. Fish migration

o b is no problem in any riffle areas. Water temperatures are not expected

to become limiting in any reach of the stream. Invertebrate life forms

J % should be varied and abundant. Water quality and quantity should be
s cxcellent for fishing and floating canoes, rafts, and larger boats,
and general recreation (stream with an average flow in excess of 100

cfs). Stream esthetics and natural beauty will be excellent to out-

standing.
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North Fork Shoshone River near Wapiti, Wyoming, showing a flow of 456 cfs
(approximately 60% of the average flow). Water widths, depths and velo-
ities very good for fish and fishing in all riffles, runs and pools.
This is a base flow recommended to provide excellent to outstanding

habitat for most aquatic life forms during their primary periods of
growth and for the majority of recreational uses.

FWS Photo #6-1-68
by Don Tennant 2/29/72
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A flow of 2 to 3 times the average flow is often best for kayaks and
whitewater canoeing. A flow of this magnitude is also preferable
)for larger boats with inboard or outboard motors, like those many
people use on the annual Missouri and Yellowstone River floats held

in June and July in Montana.

RECOMMENDATIONS

1. Request "'instantaneous flows' to prevent flow releases from dams
and diversion structures that are averaged over a day, month, or year,

which permits erratic releases or even no flow at times.

2. Recommend that dual or multiple outlets to all dams be designed
and constructed so that minimum floWs of an appropriate temperature
and quality to protect the aquatic environment can be by-passed at

all times, including drawdowns for safety inspections and emergency

repalrs.

5. Insist that costs for providing of instream flows to protect
the aquatic environment downstream below dams be project costs,
including costs for unforeseen emergency repairs and routine main-

tenance over the life of the project.

4. Justify only that portion of a stream flow fequired to fulfill
specific instream needs. If fish need a flow of 100 cfs in a segment
of stream where there are already legal requirements of 25 cfs for
municipal water, 15 cfs for irrigation water transport, and 10 cfs

for a U.S. Environmental Protection Agency water quality requirement,

you lOgical}y and legally should only have to justify a flow of 50 cfs




(the additional increment necessary to provide 100 cfs). Plamners
of water development projects may ask you to justify and apply cost/
benefit ratios for fish to the 100 cfs flow because this makes their
""project purpose' look more favorable on a comparable cost/benefit

basis.

5. Stipulate that the downstreanm flow will not be less than the in-
flow to impoundments, whenever operators of water development projects
camnot provide specific flow requirements. Make this an integral part of

every flow regimen recommendation, preferably part of the same sentence.

6. Reduced releases to a stream should not exceed a vertical drop of
6 inches in 6 hours (equal to 2 feet in 24 hours). Fluctuations greater

than this may significantly degrade aquatié resources.

7. Request that maximm flows released from dams not exceed twice
the average flow. Prolonged releases of clear water greater than
this will cause severe bank erosion and degrade the downstream aquatic

environment.

8. Use '"undepleted" U.S.G.S. hydrology data for flow recommendations
that relate to the stream in its Pristine conditions (e.g., before
dams, diversions, pumps, etc.). Otherwise, recommendations from the
Montana Method may relate to depleted stream conditions and'fesult

in less than ideal flows.

9. Avoid recommending minimum instantaneous stream flow regimens less
than 10% of the average flow since they will result in catastrophic

degradation to fish and wildlife resources and harm both the aquatic
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and riparian environments (fig. 1). Encourage lawmakers to pass
legislation that would prevent diversions or regulation at dams,
whenever it would reduce streamflow below this level. If water
development projects cannot make it on 90% of the water carried by
a stream, use of the remaining 10% probably won't justify their

projects. Philosophically, it is a crime against nature to rob a

stream of that last portion of water so vital to the life forms of g
the aquatic environment that developed there over eons of time. o
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FAX (208) 765-5117
SCOTT W. REED, Attorney at Law/P. O. Box A/Coeur d’Alene, |daho 83816/(208) 664-2161
October 29, 1993

NOVn3f3§3

Depaiiment o Yator Resvurons

s 4

Idaho Department of Water Resources
Statehouse Mail
Boise, Idaho 83720

Attention: Norman Young
Re: Stream Flow Hearing - Spokane River
Dear Norman:

Enclosed are three copies of the final Falter report which I
mentioned in my testimony. I assume you can make the proper
distribution.

Thank you very much for your attention.

e i

~“Yours-truly,

A

. e N/ .
Lo 8cott W. Reed™
5
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ABSTRACT

The University of Idaho conducted a water quality study on the Spokane River outlet
arm of Lake Coeur d'Alene from June, 1990 through September, 1991. The project was
sponsored by the Idaho Division of Environmental Quality (Coeur d'Alene office). Objectives
of the study were to: 1) Characterize baseline river water quality; 2) determine seasonal river
water quality variation; 3) assess diel temperature and dissolved oxygen changes for indications
of aquatic ecosystem stress; and 4) provide a cursory view of the effects of existing and
proposed wastewater discharges on river water quality, to the extent that river water quality
data and WWTP data will allow. The study updated earlier work by the University of Idaho
and USEPA in 1980 and 1988. The study area covered the 8.1-mile reach of the Spokane
River from the outlet of Lake Coeur d'Alene at River Mile 108.8 downstream to just below
Post Falls Dam at River Mile 100.7. This reach is typified by swift water currents and cobble
bottom channel in the upper section merging to deeper, slower lacustrine conditions in the
lower section where channel cobbles yield to fine sediments in lateral embayments. Water
depths ranged from 2 to 18 m through the reach.

Water flows in the 16-month study ranged from high flows of 31,750 cfs in May, 1990
to low flows of 340 cfs in September, 1990. Retention times of the study reach varied from
4.3 hours at annual high flows in 1990 and 1991, respectively, to 12.7 days at annual low
flows in 1990 and 1991. Surface water temperatures peaked at 25.7 and 26.1 C in 1990 and
1991. Vertical thermal stratification was minimal, always less than 3.0 C from surface to bot-
tom. Slight summer temperature increases were noted downstream through the reach. Sample
site mean summer dissolved oxygen was always greater than 7.0 mg/l; one sample occurrence
was recorded of 5.4 mg/l. Electrical conductivity generally ranged from 30 to 55 pmbhos.
Median pH was slightly on the acid side (5.7 to 7.8) throughout the reach.

Secchi depth ranged from 2.4 to 6.5 m with a study average of 4.0 m. High flows co-
incided with low secchi depths, as a result of suspended sediments and an extended spring al-
gae pulse. Mean year-round chlorophyll a averaged 2.5 and 4.2 mg/m3 at the upper and lower
sections of this river reach for an average 73% increase over the 7.6 mile reach.

Mean summer chlorophyll a of the lower sections averaged 6.0 mg/m3 in 1990 but only
33 mg/m3 in 1991 (= 45% reduction) following 1) a very large spring algae bloom, and 2)
80% phosphorus removal from the Coeur d'Alene WWTP. The 1990 and 1991 chlorophyll a
levels place the Spokane River in mesotrophic and meso-oligotrophic productivity ranges, re-




spectively. Mean Kjeldahl nitrogen was 0.18 mg/l and generally increased >20% below the
Coeur d'Alene WWTP at low flows. There was a general trend of TKN increasing down-
stream through the study reach. The WWTPs contributed 25 to 50% of the TKN load to the
Spokane River at low flows. Nitrate nitrogen was typically less than 0.05 mg/1 through sum-
mer months with fall-winter maxima of 0.50 mg/l. At low flows, WWTPs supplied 40% of
the total nitrate load to the river. Mean total ammonia in the Spokane River arm of Lake Coeur
d'Alene was 0.14 mg/l. From RM 111.1 to 108.8, there typically was an average 75% in-
crease of total ammonia in the River, but less than one third of that increase was from the
Coeur d'Alene WWTP. However, 30% of the average summer ammonia load to the river was
from the Coeur d'Alene WWTP (up to 60% of the total ammonia load in September, 1991 at
340 cfs river flow).

Total phosphorus ranged from 0.007 to 0.025 mg/1 with a study mean of 0.014 mg/1
(in the mesotrophic range). Total phosphorus increased 70% between RM 111.1 and 108.8
over the entire study. Summer total phosphorus increased 87% between RM 111.1 and 108.8
over the entire study, 187% in 1991, but showed a 30% decline in 1991 after phosphorus re-
moval in the Coeur d'Alene WWTP. WWTPs contributed ~50% of the total phosphorus load
to the reach at low flows. Upgrading the Coeur d'Alene WWTP in June, 1991 resulted in an
effluent TP decline of 79%. Total N:total P ratios indicate phosphorus limitation most of the
time with the exception of summer-fall 1990.

BODj5 levels in the Spokane River were moderately high, averaging 3.4 mg/l over all
sites and dates. WWTP BODj levels from the Coeur d'Alene and Post Falls plants averaged
81.2 and 13.2 mg/], respectively. Mean BOD5 increased 14% in the lower four river sites
compared to the two upstream sites. Ultimate BOD in the Spokane River averaged 10.7 mg/l.
WWTP ultimate BOD levels from the Coeur d'Alene and Post Falls plants averaged 644.7 and
371 mg/], respectively. Mean ultimate BOD increased 11% in the lowest river site compared to
the uppermost site.

Median fecal coliform bacteria in the Spokane River were ~1 colony/100 ml except for
immediately below the WWTPs. Median fecal coliform bacteria were 30 and 24 colonies/100
ml in the Coeur d'Alene and Post Falls WWTPs, respectively. Median fecal coliform bacteria
increased ~30-fold from above to immediately below the Coeur d'Alene WWTP. River fecal
coliform levels dropped to background concentrations within two river miles. Median fecal
coliform bacteria increased ~2-fold from above to immediately below the Post Falls WWTP.
The diel study in August, 1991 showed insignificant stratification of either temperature or oxy-
gen and little day-to-night fluctuation of either temperature or oxygen.




INTRODUCTION

The Spokane River Project was initiated in June, 1990, under contract from the Idaho
Division of Environmental Quality (IDEQ) to the University of Idaho, College of Forestry,
Wildlife, and Range Sciences. Field work extended from June, 1990 through September,
1991. The study was intended to address concerns over the ability of the Spokane River arm
of Lake Coeur d'Alene to continue absorbing increased amounts of point and nonpoint source
pollution without violating water quality standards or creating undesirable water quality
changes. Additionally, it provides an updated database for the IDEQ in Coeur d'Alene to
identify problem areas and management possibilities for the Spokane River.

Specific objectives of the study were to:

1) Characterize baseline river water quality;

2) Determine seasonal river water quality variation, with an emphasis on thermally
stratified conditions;

3) Assess diel temperature and dissolved oxygen changes for indications of aquatic
ecosystem stress; and

4) Provide a cursory view of the effects of existing and proposed wastewater
discharges on river water quality, to the extent that river water quality data and
WWTP data will allow.

The Spokane River begins as the outlet to Lake Coeur d'Alene in northern Idaho. The
11-mile outlet reach (Spokane River Mile (RM) 111.1 to 102.5) from Lake Coeur d'Alene to
Post Falls, Idaho, was the focus of this study (Figure 1). The Spokane River drainage area
above Post Falls comprises 3,840 square miles and is drained by two major rivers flowing into
Lake Coeur d'Alene, the Coeur d'Alene and St. Joe Rivers. Both drainages are principally
forested, deeply dissected mountainous terrain with peaks and ridges approaching 8,000 feet
msl. Population is concentrated on the valley floors, especially throughout the length of the
South Fork and main Coeur d'Alene Rivers and around Coeur d'Alene on the Rathdrum Prairie
at the north end of Lake Coeur d'Alene. More than a century of deep shaft mining activities for
sulfide-based heavy metals has caused excessively high levels of cadmium, lead, arsenic, and
zinc in the South Fork of the Coeur d'Alene River. In 1981, the USEPA designation of a
portion of the South Fork as a CERCLA Superfund Site. The consequential closing of smelter




plants along the river, combined with the tailings impoundments constructed in the 1960's,
caused a reduction in metals content of the water in this major tributary of the Spokane River.
Watershed development, principally in Coeur d'Alene and around the outlet reach of Lake
Coeur d'Alene in the last decade has proceeded rapidly, raising concerns of reach water
quality. Several possible point and non-point sources exist in this area.

Numerous lumber mills and associated log floating operations are along the 11-mile
outlet reach. Extensive movement and storage of raw logs has resulted in accumulations of
benthic bark deposits throughout the river. These deposits are potential sources of biological
growth and activity. Another concern is the presence of numerous private septic systems
along this developed reach. Nutrient loading from private systems from these developments on
the Spokane River is an unquantified factor as is the phosphorus input from lawn fertilization
along the river.

Some baseline water quality information has been collected on the upper Spokane River
over the last decade. Yearsley (1980) studied water quality in the Idaho reach of the Spokane
River and computed mean summer loadings of phosphorus from Lake Coeur d'Alene and from
the Coeur d'Alene Waste Water Treatment Plant (WWTP). Falter and Mitchell (1982) con-
ducted a comprehensive limnological assessment of the upper Spokane River during water year
1980. Later work by Yearsley and Duncan (1989) partitioned nutrient loading and identified
areas of oxygen depletion. Oxygen depletion zones were also noted by Seitz and Jones
(1981).

METHODS

Sample Dates, Sites, and Procedures

Water quality sampling on the Spokane River began on June 29, 1990, and continued
every two weeks through October, 1990, for a total of 10 summer sampling periods.
Throughout the winter months of low biological activity, sampling was reduced to once a
month. In June, 1991, samples were again collected every two weeks until the end of WY-91
through September, 1991. This resulted in a total of 27 sampling runs on the Spokane River
from June, 1990 through September, 1991.

Water samples were collected from six river locations and two wastewater treatment
plant locations (Cities of Coeur d'Alene and Post Falls) (Figure 1). These stations were se-
lected for their comparability with previous research and unique physical characteristics of each
reach of the river.




Samples were distributed horizontally (with samples collected in the right, middle, and
left thirds of the river for each river location) and vertically (with samples collected at mid-
depth and off the bottom) within each location (Figures 2 and 3). Mid-depth water quality
samples were composited horizontally to produce a single integrated sample. Deep water
samples below the thermocline (collected in areas where the river was thermally stratified) were
kept separate.

Samples from the municipal treatment facilities in Coeur d'Alene and Post Falls were

obtained during each river sampling period from a 24-hour composite of each treatment plant
effluent.

Parameter Sampling Procedures

In situ temperature, dissolved oxygen, and specific conductance profiles were taken in
1-meter increments at all ambient stations using a YSI Model 57 Oxygen Meter and a YSI
Model 33 S-C-T Meter. Secchi disk transparency depth was measured at the five stations
above Post Falls dam using a 20 cm standard black and white Secchi disk.

River flow records for the entire sampling period were obtained from the USGS in
Sandpoint, ID, and daily flows from the municipal treatment facilities were provided by the re-
spective plant. Cross-sectional transects of the river were measured in the spring at peak flow
using a Raytheon recording fathometer. .

Retention times were calculated by dividing the water volume between stations by the
mean hourly outflow. The water volume between stations was determined by mechanical
planimetry of morphometric data.

At each station, a cross-sectional composite water sample was collected from mid-depth
when the river was thermally mixed. A separate sample was taken 1-meter off the bottom be-
low the thermocline under stratified conditions. These water samples were collected using a 2-
liter brass Kemmerer bottle and transferred to a covered, acid-washed 5-gallon plastic con-
tainer. Subsamples were then taken from this large container for the following laboratory anal-
yses:

pH and Turbidity

A subsample was obtained in a 1-liter plastic bottle, cooled to 4 C, and taken back to
the University of Idaho lab for analysis of pH (Corning Model 7 pH Meter) and turbidity
(Hach Model 2100A Turbidimeter).




Chlorophyll a _

Another 1-liter subsample was collected in a dark bottle and cooled. This water was
later analyzed for chlorophyll a according to the monochromatic spectrophotometric procedure
outlined in Standard Methods (1989).

Bacteria

One sample was taken at each station in a sterile 200-ml polyethylene bottle and cooled.
At the lab, 10 ml and 100 ml portions were filtered through sterile, 0.45 um GN-6 Grid
Metricel Membrane Filters and cultured on growth media specific for fecal coliform and fecal
streptococcus bacteria. Incubation was done in accordance with Standard Methods (1989).
Counting of fecal coliform and fecal streptococcus colonies was done under Wild-Leitz micro-
scopes at 100-power magnification.

Biochemical Oxygen Demand

Five 300-ml BOD bottles from each station were filled from the composite container
and cooled for transport to the lab. After warming to room temperature, a series of dilutions
were made on each bottle whereby bacterial "seed" (from Moscow,ID, WWTP) and nutrients
were added to the sample water in different concentrations. Dissolved oxygen was then mea-
sured using an Extech Dissolved Oxygen Meter. The bottles were then water-sealed and al-
lowed to incubate in the dark at 20 C for 5 days. Dissolved oxygen was then measured again
to determine 5-day BOD as outlined in Standard Methods (1989). Ultimate BOD was deter-
mined at stations 1 and 6. This consisted of measuring the dissolved oxygen in the bottles at 5,
10, 15, 20, 27, 35, and 45 days.

Chemical Analyses
A sub-sample was collected from the large container at each station in an acid washed
1-liter plastic bottle and immediately fixed with 2 ml concentrated H2SO4 for preservation.

These samples were frozen at the lab and later analyzed for the following chemicals:

CHEMICAL PARAMETER METHOD QF ANALYSIS
Total ammonia as N Direct ammonia

Total nitrite and nitrate as N Ultraviolet Screening
Total Kjeldahl nitrogen as N Micro Kjeldahl

Total phosphorus as P Persulfate digestion
Orthophosphate Stannous chloride
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.All analyses were in accordance with procedures outlined in APHA Standard Methods (1989)

with spectrophotometric measurements on a Beckman DU-8 Spectrophotometer.

WWTP Effluent Analyses
Turbidity, pH, all chemical analyses, 5-day BOD, ultimate BOD, and bacterial analyses
of WWTP effluent were processed and analyzed in the same manner as river water samples.
Note: Ammonia oxidation was not inhibited in WWTP ultimate BOD tests. Therefore,
ultimate BOD results should be viewed with caution.

Depth Transects

On August 13, 1991, we conducted a number of bottom transects on the Spokane River
outlet arm to map the bottom contours and determine precise depths at each of the five
established sampling stations and to verify reports of a deep hole in the vicinity of Ford Rock.
Transects were recorded from a small powerboat traveling at a constant, slow speed from one
side of the channel to the other at each Station. Fifteen transects were taken 20 to 50 meters
apart below Station 4 at Ford Rock.

Diel Study (August 12-13, 1991)

A diel study was undertaken on August 12-13, 1991 to assess 24-hour temperature and
dissolved oxygen changes in the Spokane River arm above Post Falls Dam. This diel study
enabled more accurate description of diel water quality in this reach, since large fluctuations in
oxygen could indicate water quality stress in the system. Pronounced afternoon thermal strati-
fication would be conducive to algae blooms.

Temperature and dissolved oxygen profiles were taken following our standard
methodology at one-meter increments, surface to bottom, in the left, middle, and right thirds of
the river at Stations 4 and 5 (RM 103.5 and 102.5, respectively) and at the left third of the river
off the Cedars Floating Restaurant dock near Station 1 (RM 111.1) on August 12-13, 1991.
The river water quality parameters (profiles, nutrients, bacteria, and chlorophyll @) were sam-
pled at Station 4 and 5 and at the Cedars dock at 6:00 p.m. on August 12 and 6:00 a.m. on
August 13.

Readings were taken every three hours, beginning at 3:00 p.m. on August 12 and con-
tinuing through 3:00 p.m. August 13. Temperature and dissolved oxygen measurements were
obtained at Stations 4 and 5 using a YSI Model 57 Dissolved Oxygen meter and at the Cedars
dock using an Extech Dissolved Oxygen meter. Both meters were calibrated with air tempera-
ture and partial pressure and against each other for quality assurance. We determined pH in the




field immediately following each run using a Nester Model 47 mini pH meter. Lab analysis of
the 6:00 p.m. and 6:00 a.m. samples followed the same procedures as those used on the stan-
dard river sampling.

Quality Control / Quality Assurance

QA/QC measures were taken in all sampling procedures, as well as field and lab analy-
ses. Sampling was conducted on Tuesdays, beginning at approximately 10:00 a.m. at Station
6 (RM 100.7) and continuing upstream to Station 1 (RM 111.1). Sampling was usually com-
pleted by 6:00 p.m. The only exceptions to this schedule were in the first four sample periods,
when logistics required two days to complete sampling. Permanent shore landmarks were
used at each station to ensure consistency of sampling points.

We measured pH routinely with two meters calibrated daily with pH 7.0 buffer. The
low pH values measured on May 7, 1991, were confirmed for each sample with three pH me-
ters, independently calibrated. The turbidimeter was standardized against Hach formazin tur-
bidity standards initially and against a new set of Hach Gelex turbidity standards at every
sampling after July 1, 1990. Only single samples of chlorophyll a were run, however.
Multiple samples of chlorophyll a were run on July 30, 1991 samples because of low values.

Eight fecal coliform and eight fecal streptococcus bacteria samples (from the February
12, 1991 sample series) were analyzed at the Coeur d'Alene DEQ lab for comparison with our
bacterial results. At least one duplicate BOD sample for 5-day BOD and ultimate BOD was
analyzed at each station on every date sampled (except on April 9, 1991). Duplicates were run
on at least ten percent of all chemical analyses throughout the study. Additionally, 39 samples
were analyzed for TP, OP, NH3-N, and NO3-N by both the UI Forestry Lab and at the UI
Analytical Lab for comparison. Data on the Spokane River collected by the Citizen Volunteer
Monitoring Program (CVMP) and on-site effluent analyses performed by each wastewater
treatment plant (WWTP) over the current study period is also presented for a check between
sample groups. Detailed QA/QC data are presented in Appendix B.




RESULTS / DISCUSSION

Water Discharge

Integral to any stream water quality study is an understanding of flow conditions
throughout the period in which samples are collected. We can estimate individual water quality
parameters measured simultaneously, biweekly, etc. and make inferences based on these, but
in order to more closely understand the entire situation in a river system, sample measurements
and trends must be related to flows.

USGS stream flow reports for the Spokane River were used to compare water flows of
the Spokane River over recent years. The annual hydrograph reflects the discharge character of
the Spokane River watershed below the ameliorating effect of Lake Coeur d'Alene (Figure 4).
Peak runoff typically occurs in May (~ 20,000 cfs), with mean monthly low flow in August-
September (1,500 cfs) (Figures 5 and 6). Mean daily low flow often drops below 800 cfs in
late summer. We could discern no meaningful trend in the data of minimum or maximum flow
in the Spokane River since 1969 (Figure 6).

Water Year 1990 was a typical, although flashy, flow year in the Spokane River
System. A mid-winter thaw caused a minor flow peak in January, 1990. Peak flow occurred
in mid-April (18,000 cfs). This was approximately one month earlier than the mean historical
peak runoff in the Spokane River (Figure 7). Low flows were in September, 1990 with mean
daily and mean monthly low flows of 340 cfs and 1,299 cfs respectively.

Water Year 1991 was similar to WY 90, with winter flows somewhat higher than the
78-year mean for the same period. Extremely cold temperatures in late-December and early-
January (-14 F on December 28) caused flows to drop during January to mean daily low flows
of 4,390 cfs (Figure 4). The mean monthly flows from April through September in WY 91,
were nearly identical to the 78-year mean monthly flows for the same period with peak runoff
occurring in May at a mean daily peak of 31,750 cfs and a mean monthly high flow of 17,830
cfs. The WY 91 may be viewed as the more typical of the two study years for describing mean
baseline water quality characteristics of the Spokane River.

Previous studies on the Spokane River by Falter and Mitchell (1982), Seitz and Jones
(1981), and Yearsley and Duncan (1989) were conducted under low flow conditions, and thus
might be viewed as extreme conditions when presenting an overall water quality assessment of
the river (Figure 7). They are, however, valuable in describing the river during periods of
drought and during summer low flows.




Wastewater Treatment Plant (WWTP) Discharge _

Nutrients and suspended solids, bacterial numbers, and biochemical oxygen demand
were generally much higher in treated wastewater effluent than in the Spokane River itself. As
mentioned earlier, Spokane River flows fluctuate widely throughout the year, but are generally
high in the winter and spring (November-June) and low in the summer and fall (July-October).
In contrast, discharge from the Coeur d'Alene and Post Falls WWTPs remains relatively
constant throughout the year (Figure 8). The mean yearly treated wastewater discharge into the
Spokane River from Coeur d'Alene, Post Falls, and the proposed Hayden WWTPs are 4.83,
1.27, and 0.38 cfs, respectively (Figure 9). The Hayden plant would not discharge under
periods of low flow (when river flow is less than 2,000 cfs during the months of June through
September). WWTP discharge accounts for an insignificant portion of the total Spokane River
flow during high flows (<0.03%). Dilution is very high and resulting water quality is not a
problem. Discharge from the Coeur d'Alene and Post Falls WWTPs accounts for ap- |
proximately 0.5% and 0.1%, respectively, of the total Spokane River flow under summer low
flow conditions (Figure 10). The percentages of the Spokane River's discharge contributed by
the Coeur d'Alene and Post Falls WWTPs increased to 1.4% and 0.4%, respectively, at mini-
mum flow recorded during the study period (340 cfs on Sept 5, 1990) (Figure 11).

Mixing of wastewater effluent is a concern in the Spokane River. The Coeur d'Alene
WWTP discharge pipe extends approximately 200 ft toward mid-river at RM 110.7, and
effluent is discharged through ten diffusers (CDA WWTP Superintendent, personal
communication, April 9, 1991). Post Falls discharges into the river at RM 101.5. The
proposed Hayden Lake discharge would be through five diffusers, 150 ft into the river (Jim
Kimball, Kimball Engineering, personal communication, October 25, 1991). Due to the
diffuser construction of these discharge pipes, mixing of wastewater effluent is not considered
a critical issue in the Spokane River.

Morphometry

On August 13, 1991, we undertook a relatively small-scale depth transect study on the
Spokane River outlet arm of Lake Coeur d'Alene to map bottom contours and determine exact
depths at each of the five established sampling stations of the Spokane River Water Quality
Project. Earlier depth transect work by Falter and Mitchell (1982) on this portion of the
Spokane River produced detailed morphometric maps of the river (Appendix C).

The Spokane River channel is shallow (1.5-3.5 m) and relatively flat from the outlet of
Coeur d'Alene Lake (RM 111.2) to the upstream end of Harbor Island (RM 107.0), with mid-
channel depth gradually increasing downstream (Falter and Mitchell 1982). Stations 1 (RM
111.1) and 2 (RM 108.8) have gradually sloping banks with relatively flat bottoms. Maximum




.depth at high water is typically 3.6 m and 5.2 m, respectively in this reach (Figure 12 and 13).

Stations 3 (RM 106.2), 4 (RM 103.5), and 5 (RM 102.5), are much deeper and have steep
sloping banks. Maximum depths at high water are 7.1 m, 10.8 m, and 9.8 m, respectively for
the three stations (Figures 14-16). The Spokane River becomes less riverine and more lacus-
trine downstream as water depth at each station increases.

Seitz and Jones (1981) also carried out extensive cross sectional area mapping of the
reach. Sampling efforts by the EPA after 1982 located a deep hole near Ford Rock. This deep
area could be a site of stratification and oxygen depletion, thus warranting a more accurate un-
derstanding of its size and depth.

The deep hole near Ford Rock is approximately 110 m long and 94 m wide. Maximum
depth is 17.7 m (Appendix C). Because of the small size and comparatively small water
volume contained in this deep hole, we feel that extensive research on the characteristics of this
area are unwarranted. Water exchange is probably great enough to prevent significant water
quality problems in the area.

Flushing Rates and Retention Times

Flushing rate is the number of times all of the water in a section of river leaves that sec-
tion in a given time. It determines how much of the nutrient load will be converted into plant
biomass. When flushing rates are low, there is more time for nutrient uptake by phytoplank-
ton, aquatic macrophytes, attached algae, etc. Conversely, high flushing rates allow less time
for this uptake. The flushing rate is dependent on the volume of water within the section and
the water flow through it. Large static volumes yield low flushing rates, and high water flows
yield high flushing rates. In this study, in order to develop workable results, we assumed that
all of the water in a section was exchanged over one flushing time.

The inverse of flushing rate is retention time. Retention time for the section between
sites 1 and 3 is less than half that of the remainder of the study reach. When flows equal the
78-year mean, the retention time for the area from RM 111.1 to 106.2 is 4.9 hr compared to
11.5 hr for the area from RM 106.2 to 102.5. The downstream section of the study area is
deeper which increases the volume which in turn increases the retention time.

Retention time plays a key role in the development of thermal stratification.
Generally a retention time of 15 days is required for stratification to occur. The lowest mean
daily flow occurring during the study was 340 cfs which resulted in a average retention time
for the entire river reach of 12.7 days. The lowest flow recorded in the 78 years of record was
65 cfs (July 27, 1973) and would have resulted in a retention time of 66.4 days (Table 1).
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. Physical Profiles

Temperature

In 1990, water temperature in the Spokane River peaked in late July at 25.7 C and be-
gan to fall by early August. This peak is about one to two weeks earlier than we would expect
in a typical slow-moving northern Idaho stream of this size (Appendix E). The earlier warming
was likely a result of warm surface discharges from Lake Coeur d'Alene, combined with the
lower flows for the year. Temperatures peaked on August 27, 1991, at RM 102.5 at 26.7 C
(Appendix Table 1). The date of the 1991 thermal peak was more typical of this area, but the
temperatures observed were relatively high. Most North Idaho streams of comparable size and
flow reach a summer maximum temperature of 22-24 C. Again, these high temperatures were
probably due to warm surface discharges from Lake Coeur d'Alene. Overall reach mean
temperature peaked at 24.0 C on July 23, 1990, and at 25.6 C on August 27, 1991. Reach
mean low temperatures of the study were recorded at 2.1 C on February 12, 1991 (Table 2).

Mean water temperatures increased slightly downstream from July through August with
low discharge and increased retention times (Table 2). There was only one instance where
thermal stratification (1.8 C/m) was observed. This was on July 9, 1990, at RM 102.5 when
surface temperature peaked at 23.9 C. No oxygen or conductivity stratification coincided with
this thermal stratification. Similarly, Falter and Mitchell (1982) found no significant vertical
stratification during the 1980 study under low flow conditions. Some vertical stratification of
temperature, dissolved oxygen, and pH was detected by Yearsley in a portion of the Spokane
River near Ford Rock in August, 1979 (Yearsley 1980) and again in 1988 at several locations
on the upper Spokane River under low flow conditions in August (Yearsley and Duncan
1989). Yearsley and Duncan (1989) conducted their study under extremely low water condi-
tions (less than 340 cfs) which may have been the cause for the stratification during that time.

While almost no thermal stratification was noticed during the present study, some def-
inite temperature trends were observed. Temperatures nearly always decreased gradually with
depth during the summer months. This indicated some surface warming downstream through
the Spokane River in summer. Also of interest was the increase in mean temperature across the
channel. Mean temperatures were consistently 0.3 to 0.8 C warmer in mid-channel than along
the right bank and 0.1 to 0.3 C warmer along the left bank than in mid-channel (Table 3). This
slight difference was most likely due to the greater depths in mid-channel and along the right
bank, and suggests that while water in the Spokane River was not thermally stratified, neither
was it completely mixed.



- Dissolved Oxygen

Dissolved oxygen concentrations were generally uniform throughout the water column,
but decreased slightly with depth in the deeper sites of RM 103.5 and 102.5 during the warm
summer months. Minor dissolved oxygen "sags" of up to 2.2 mg/l below surface concentra-
tions were occasionally observed. Dissolved oxygen occasionally dropped below the Idaho
Water Quality Standard for Cold Water Biota and Salmonid Spawning of 6.0 mg/l. This oc-
curred during August, 1990 when mean flow in the Spokane River was lowest. Dissolved
oxygen levels never dropped below 5.4 mg/l or 56% saturation. This is in contrast to the
strong dissolved oxygen stratification observed by Yearsley and Duncan (1989) in 1988 when
oxygen declined to near 0 mg/l in the Ford Rock area. Again, that 1988 instance is believed to
be due to extremely low water conditions at the time of the 1988 data collection in a very small
volume of water.

Mean dissolved oxygen levels in the Spokane River showed little variation throughout
the outlet arm reach to Post Falls dam. Mean dissolved oxygen increased approximately 10%
below the dam (Tables 4 & 5) probably from turbulence created as water passed over the dam.

Dissolved oxygen percent saturation varied little throughout the outlet arm reach, but
increased at Station 6. Percent saturation levels were somewhat low (Table 5). Levels were
well below 100% saturation during most of the year. Dissolved oxygen levels exceeded 100%
during spring for a short time when flows were highest. Stations were similar in their mean
dissolved oxygen concentrations (Table 3).

Electrical Conductivity

Conductivity was low, averaging 30 to 55 umhos (Table 6). Highest conductivity oc-
curred in July, 1990 (80 umhos at RM 106.2). An isolated pocket of high conductivity was
observed along the right bank at RM 100.7 on August 20 (120 umhos). A general increase in
conductivity with depth was seen throughout all river sections. Conductivity patterns were
typical with low conductivity occurring at high flow and high conductivity at low flow.
Conductivities measured in this study were comparable to values observed during WY 1977,
1980, and 1988.

Composite Measurements
pH

Median pH values among all stations of the Spokane River per sample date ranged from
5.7t07.8. An overall low pH of 3.3 was observed on October 1, 1990, (RM 102.5) and a
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high of 7.9 was measured on March 12, and April 9, 1991 (RM 103.5 to 100.7) (Table 7).
The extremely low pH at RM 102.5 could have been a result of an unknown point discharge
somewhere upstream, but below RM 103.5. We could not locate this discharge, but quality
control assured us that this was a correct measurement and not the result of malfunctioning
equipment.

River pH was quite low during the spring of 1991. Median pH values were near 6.0
during all but one sample period from May 7 to July 2, 1991 (Figure 17). This overall low pH
in the river may benefit the biota, however, by reducing ammonia toxicity, which might
otherwise be a problem given the high ammonia-nitrogen loading from WWTP's. No
pronounced differences in pH values were observed between stations on the Spokane River
during the study (Figure 18 and Table 7).

The pH values of the Post Falls and Coeur d'Alene WWTP's effluents were slightly
higher than the median river water pH. Effluent pH was usually near neutral, thus causing no
adverse effects on overall pH in the Spokane River (Figure 17).

Turbidity

Turbidity in the Spokane River was low with mean values ranging from 0.5 to 2.4
NTU over the sample period (Table 8). In comparison, the Post Falls and Coeur d'Alene
WWTP's effluents were higher in turbidity, with overall means of 2.7 and 9.4 NTU, respec-
tively (Figure 19).

Turbidity increased slightly downstream from the outlet of Lake Coeur d'Alene (TAble
8). This was probably due to the riverine character of the Spokane River at high flow. As
flow increased in the spring, bottom sediments were stirred up and re-suspended in the water
column increasing turbidity (Figures 20 and 21). Turbidity appears to be directly related to
flow in the Spokane River, especially in the deeper sections of RM 106.2 to 102.5, where
Falter and Mitchell (1982) reported a majority of the bottom sediments to be fines.

Secchi Disk Transparency

Numerous studies have shown that Secchi disk depth is inversely proportional to
chlorophyll a concentrations in systems with low inorganic turbidity and can be used as an
estimate of the primary productivity of a body of water. Mean Secchi disk depth between RM
106.2 and RM 102.5 in the Spokane River ranged from 2.4 to 6.5 m with an overall average of
4.0 m during the 1990-1991 study period (Figure 21 and Table 9). Wetzel (1983) gives a
trophic classification system based on Secchi disk transparency, which puts the Spokane River
in the mesotrophic range of two to six meters. Greatest Secchi disk depths were observed in
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.the fall (October 15 to November 12, 1990, and September 10-24, 1991) due to low

phytoplankton concentrations and low turbidity (Table 9).

Secchi disk transparency remained relatively constant between stations with only a
slight decrease at River Mile 102.5. This was most likely a factor of higher turbidity at this
location, rather than plankton levels.

Chlorophyll a

Mean chlorophyll a concentration in 1990 increased as the water temperature increased
and flows declined into late August, peaking at downstream sites at 11.0 and 9.7 mg/m3
chlorophyll a (Figure 21 and Table 10). Chlorophyll a concentrations in the river were very
low during one summer sampling period (September 17, 1990), most likely due to a
"population crash" in the phytoplankton community which was reflected in the low absorption
peak ratio for the same day (Figure 22).

Chlorophyll a concentrations peaked much earlier in WY 91 than in 1990. Mean levels
began to increase in mid-April and reached an annual maximum on May 7 (6.82 mg/m3).
Mean chlorophyll a concentrations then gradually decreased to a low (July 30, 1991) of 0.37
mg/m3 (Figure 21 and Table 10). Aside from the July 30 sample, chlorophyll a concentrations
were relatively stable throughout the summer of 1991. Values were similar to, but slightly
lower than those measured in the summer of 1990. The 1991 chlorophyll a peak in early May
coincided with high flows with declining chlorophyll a pacing declining flows into the summer
(Figure 23). This spring plankton pulse contrasted with 1990 where chlorophyll peaked in late
summer, essentially a mirror image of flow (Figure 23).

Chlorophyll a levels were in the mesotrophic range (2.0 to 6.0 mg/m3). Mean summer
(mid-July through September) chlorophyll a averaged 3.9 and 2.5 mg/m3 in 1990 and 1991 re-
spectively (Figures 21 and Table 10).

Mean chlorophyll a concentrations between stations increased from RM 111.1 to RM
103.5, and from 2.45 to 4.24 mg/m3 over the entire study period (Figure 21 and Table 10).
Downstream increases in chlorophyll a are a cumulative result of phosphorus and nitrogen
loading from various sources along the river and the more lake-like conditions in the river as
the current slows and depth increases.

It is interesting to note that Falter and Mitchell (1982) measured chlorophyll a values in
the 0t0 5.5 mg/m3 range with a mean of 1.9 mg/m3 from February to mid-September in 1980.
These values were determined by the Trichromatic method which does not correct for pheo-
phytin a and tends to overestimate chlorophyll a. The actual monochromatic chlorophyll a level
in their samples was probably somewhat lower than reported. Keeping this in mind, when
comparing the current study mean of 3.39 mg/m3 (range of 1.4 to 6.8 mg /m3) to the 1.9
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mg/m3 mean for 1980, it appears that primary productivity in the Spokane River has increased
over the last 11 years, possibly even more than these numbers indicate. A doubling of
monochromatic chlorophyll a between 1980 and 1990-91 is probably a reasonable conclusion.

Nutrients

Primary production of any system is directly related to the concentration and availability
of nutrients in the water. Those nutrients present in the lowest quantity in terms of the need of
an organism control the production or growth of that organism.

Phosphorus and nitrogen are the most important nutrients since these two nutrients
most often control plant growth in waters of the Columbia basin. Phosphorus, although
needed in small amounts, is generally the most common phytoplankton growth-limiting
nutrient because of the geochemical shortage of phosphorus in many watersheds coupled with
the lack of a phosphorus equivalent to nitrogen fixation. Where phosphorus is present in
relatively large quantities due to erosion or pollution, nitrogen usually becomes the nutrient
limiting phytoplankton growth. Phosphorus has been shown to be the limiting nutrient most
often in the Spokane River, except during August, when nitrogen has been shown to limit
phytoplankton growth (Falter and Mitchell 1982).

Relatively small quantities of nitrogen exist in the combined forms of ammonia-nitrogen
(NH3), nitrate-nitrogen (NO3), nitrite-nitrogen (NO2), urea, and dissolved organic com-
pounds. Nitrate is usually the most important form of nitrogen. Nitrate ions move easily
through soils so the concentration and rate of supply of nitrate is intimately connected to land-
use practices in the watershed. Nitrite, the partially reduced form of nitrate, is shortlived in
water and usually present in insignificant quantities (Goldman and Horne 1983).

Phosphorus occurs in both organic and inorganic forms. The majority of inorganic
phosphates present are in the form of orthophosphates, but there are numerous forms of phos-
phorus in the organic state. Phosphorus, in contrast to nitrate, is readily adsorbed to soil par-
ticles and does not move easily with groundwater. Because of this, high levels of phosphorus
in water are usually associated with surface erosion in the watershed, agricultural practices,
domestic wastes, and industrial wastes (Goldman and Horne 1983).

Total Kjeldahl Nitrogen (TKN)

Total Kjeldahl Nitrogen is the sum of the organic nitrogen and ammonia-nitrogen in
water. Organic nitrogen includes such natural materials as proteins, peptides, nucleic acids,
and urea (APHA 1989).

Mean TKN levels in the Spokane River during 1990 and 1991 remained relatively sta-
ble, ranging from 0.12 mg/l (July 16, 1991) to 0.24 mg/l (June and August, 1990). TKN




15

concentrations fluctuated little with changes in river flow (Figure 24). Overall mean for the

period was 0.18 mg/l, with slightly lower mean levels in 1991 than in 1990 (Table 11).

Mean TKN concentrations increased 21% between RM 111.1 and RM 108.8 (0.14 to
0.17 mg/1) during WY 91 (Figure 25). This increase correlated with effluent discharge from
the Coeur d'Alene WWTP (91,000 kg TKN) and other undefined sources throughout the reach
(116,000 kg TKN) (Figures 25 and 26). Mean TKN values gradually decreased from RM
108.8 to RM 103.5, but then increased by about 25% between RM 103.5 and RM 102.5 (from
0.16 mg/1 to 0.20 mg/l). The source of this increased TKN loading in the lower reaches is un-
Clear, but private drainfields along this heavily developed stretch of shoreline may be partially
responsible. A similar increase in TKN in this reach was noted during August 1980 by Falter
and Mitchell (1982). Mean TKN values decreased below RM 102.5. There was no significant
TKN increase below the Post Falls WWTP (Figure 25).

WWTPs accounted for a study-wide average of 9.3% of TKN load to the river (Figure
27). With lower flows in the Spokane River, the percentage of the TKN load contributed from
the Coeur d'Alene WWTP increased (Figure 28). In 1991, during mean summer low flows,
(August to mid-October = 1,300 cfs), the Coeur d'Alene WWTP contributed over 25% of the
TKN, while at the lowest flow during the study (340 cfs on Sept 5, 1990) Coeur d'Alene
WWTP contributed over 50% of the TKN load in the Spokane River. These results are com-
parable to those determined by Yearsley (1980) under low flow conditions. A general increase
in TKN between RM 111.1 and RM 102.5 was observed in all three studies (Figure 29).

Nitrate-Nitrogen (N03)

Nitrate-nitrogen concentrations in the Spokane River were consistently low throughout
the summers of 1990 and 1991 (<.05 mg/1) (Table 12). A mid-December maximum (0.49
mg/l), was observed when flows in the Spokane River increased indirectly as a result of ab-
normally high air temperatures (46 F on December 8, 1990). Similar but smaller peaks were
observed throughout the spring of 1991 as melting snow and rains brought nitrate-rich runoff
from the watershed into the Spokane River. This pattern of high nitrate concentrations at high
flow and low concentrations at low flow is typical of most North Idaho streams.

Concentrations of nitrate-nitrogen between sampling stations showed a general increase
downstream, from RM 111.1 to RM 100.7 (Figure 30). Mean nitrate-nitrogen concentrations
increased over 100% from RM 108.8 to RM 106.2 and over 75% from RM 102.5 to RM
100.7. The high levels at RM 106.2 are a result of undefined loading between RM 108.8 and
RM 106.2 (Figure 30). This increase may be from conversion of ammonia-nitrogen to nitrate-
nitrogen within the reach, but this is purely speculative. The Coeur d'Alene WWTP
contributes very little nitrate-nitrogen to the Spokane River (13,400 kg NO3 during the entire
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study) (Figure 31). The high levels of nitrate-nitrogen at RM 100.7 are partially due to the
Post Falls WWTP, but most loading between RM 102.5 and RM 100.7 is undefined. Even
though Post Falls effluent is high in nitrate (Figure 30), the small volume of Post Falls effluent
discharged to the Spokane River makes it an insignificant source of NO3 compared to the total
nitrate load (21,800 kg during the entire study).

Nitrate-nitrogen loading from wastewater treatment plants, as a percentage of the total
load in the river, increased as Spokane River flows decreased (Figure 32). The contribution
from WWTPs made up over 40% of the total nitrate load, nearly 25% of which came from Post
Falls during summer low flows.

Ammonia-Nitrogen (N H3)

Note: The Direct Ammonia procedure used to analyze ammonia samples
is no longer approved by the EPA because of the possibility of background
interference, however it is still an approved APHA method (APHA 1989). The
extremely low turbidity of the Spokane River, and consequential improbability
of background interference, convinced us of the validity of these ammonia-
nitrogen measurements with no distillation. Values determined for the
WWTPs however, should be received with caution due to the possibility of
background interference in those samples of high organic content.

Ammonia-nitrogen concentrations in the Spokane River were similar to, although
slightly lower than, TKN concentrations throughout the study period (Figure 33 and Table 13).
Ammonia-nitrogen levels ranged from a low mean of 0.08 mg/l on September 24, 1991,to a
maximum mean over the entire river of 0.20 mg/l on August 20, 1990, and July 30, 1991
(Table 13). Mean ammonia-nitrogen concentration of the Spokane River over the entire period
was 0.14 mg/l. Comparing this to a mean TKN concentration over the period of 0.18 mg/l
shows that nearly 80% of the TKN in the Spokane River is in the form of ammonia-nitrogen.
This is a very high percentage, and is potentially significant from both a toxicity and
eutrophication concern. The high summer temperatures in the Spokane River make ammonia
toxicity a potential problem. Observed low pH values, however, may counter the high
temperatures and cause ammonia toxicity to be of little concern.

The high ammonia concentrations are of concern in another way during the short
periods in which the Spokane River is nitrogen-limited. Ammonia is the form of nitrogen most
readily available for plant uptake, so a high ammonia concentration could at times support
phytoplankton blooms in the river.

Mean concentrations of ammonia-nitrogen at the different sampling stations followed
the same general pattern as mean TKN values, increasing to RM 108.8, decreasing to RM




103.5, and increasing to RM 102.5 (Figure 33). The 42% increase in Water Year 1991 and

58% increase over the study period in ammonia-nitrogen concentrations between RM 111.1
and RM 108.8 is of particular concern. Coeur d'Alene WWTP effluent contributed slightly
over 10% (113,200 kg) of the total ammonia-nitrogen load to the Spokane River during the
study period (Figure 34). While this was a substantial amount, it did not account for the entire
increase in ammonia-nitrogen between RM 111.1 and RM 108.8. There was a substantial
ammonia-nitrogen load coming into the Spokane River (over 300,000 kg in WY 91) between
RM 111.1 and RM 108.8 aside from that entering from the Coeur d'Alene WWTP. We were
unable to determine the source of outside ammonia-nitrogen loading within the scope of this
study.

It appears that much of this ammonia-nitrogen is being converted to nitrate-nitrogen
between RM 108.8 and RM 103.5. Thus, the high ammonia-nitrogen loading in the upper
reaches may be an indirect source of nitrate-nitrogen loading in the lower reaches.

Ammonia-nitrogen loading from the Coeur d'Alene WWTP accounted for nearly 30%
of the total ammonia-nitrogen load during the summer of 1991 and over 60% of the total
ammonia-nitrogen load at low flow (340 cfs) on September 5, 1991 (Figures 34 and 36). Low
flow discharge by the Coeur d'Alene WWTP accounted for a significant portion of the overall
summer load. Post Falls WWTP did not appreciably increase the ammonia-nitrogen load to the
Spokane River.

Total Phosphorus (TP)

Total phosphorus is the sum of all of the orthophosphates, condensed phosphates, and
organically bound phosphates in water (APHA 1989). It is a very common measurement used
in assessing the productivity of a body of water and can be used to determine N:P ratios.

Mean total phosphorus levels in the Spokane River during the June 29, 1990 to
September 24, 1991, sample period varied considerably, ranging from 0.007 mg/1 (September
10, 1991) to 0.025 mg/1 (September 3, 1990) (Table 14). Mean TP concentration throughout
the entire study area over the period was .014 mg/l. These phosphorus values are in the
mesotrophic range described by Wetzel (1983), and compare well with chlorophyll a and
Secchi disk transparency values which also put the Spokane River in the mesotrophic range.
Lower TP levels were observed in 1991 compared to 1990. This was probably due to greater
flushing by the high flows during the spring of 1991 (Figure 37) and also a result of
phosphorus removal by the CDA WWTP in 1991.

A general increase in total phosphorus, between RM 111.1 and RM 102.5, similar to
that in TKN, was observed in Water Year 1991 (Figure 29). Total phosphorus more than
doubled between WY 1980 and 1988, but dropped significantly in WY 1991 to levels only
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slightly higher than WY 1980. This increase was significant because it showed an overall
deterioration in water quality of the Spokane River from 1980 to 1988, but major improvement
in TP in WY 1991.

Within WY 91, mean concentrations of total phosphorus between stations increased
45% between RM 111.1 and RM 108.8, decreased slightly downstream to RM 102.5, and
increased 12% between RM 102.5 and RM 100.7 (Figure 38). Concentrations between RM
108.8 and RM 102.5 decreased gradually as reactive phosphorus was taken up by
phytoplankton and converted into plant biomass. The Coeur d'Alene and Post Falls WWTPs
contributed most of the phosphorus loading (within this reach) of the Spokane River. The
river itself acted as a phosphorus sink (Figure 26). Coeur d'Alene WWTP contributed over 3
times as much total phosphorus to the Spokane River as Post Falls WWTP (18,000 kg TP vs.
5,900 kg TP, respectively) during the study period (Figures 26 and 39). The two plants
combined accounted for almost 25% of the total phosphorus load entering the Spokane River
over the period. Coeur d'Alene WWTP was responsible for 18% of the total load. This is
substantially less than the 66.7% calculated by Yearsley (1980).

Total phosphorus entering the Spokane River through both WWTP effluents nearly
always accounted for a substantial amount of the total phosphorus load in the river (Figure 40).
The load from the Coeur d'Alene and Post Falls WWTPs made up over 50% of the total phos-
phorus load in the river during mean summer low flows.

Since June, 1991, when the Coeur d'Alene WWTP initiated phosphorus removal of
treated effluent, mean phosphorus levels in effluent from the Coeur d'Alene WWTP decreased
80%, from 4.24 mg/1 to 0.87 mg/1 (Table 14). This substantially lowered the amount of total
phosphorus in the Spokane River throughout the the summer when WWTP TP loading is such
a significant part of the TP load. Summer TP concentrations in 1991 were approximately half
of summer 1990 values (Figure 37).

Orthophosphorus (OP)

Orthophosphorus, or soluble-reactive phosphorus, is the form of phosphorus that is
readily available for plant growth (APHA 1989). Mean orthophosphorus concentrations in the
Spokane River were nearly always below the detection limit of 0.006 mg/l, except from July
23, 1990 to September 17, 1990, when values ranged from 0.006 mg/1 to 0.019 mg/1 (Table
15). Orthophosphorus concentrations mimicked total phosphorus concentrations when O-P
was detectable. Orthophosphorus levels increased during low flows in the summer of 1990
(Figure 43).

Mean concentrations of orthophosphorus at different sample stations were consistently
below detection limits, except at RM 108.8 during Water Year 1991. Mean concentrations in-




19

creased 46% between RM 111.1 and RM 108.8 during Water Year 1991. This increase oc-
curred below the Coeur d'Alene WWTP and other sources below RM 111.1 (Figure 41).

Both Coeur d'Alene and Post Falls WWTPs contributed a substantial portion of the to-
tal orthophosphorus load to the Spokane River (16,500 Kg OP and 5,800 Kg O-P, respec-
tively) (Figure 42). This load becomes important in the summer, when much of this available
orthophosphorus is converted into phytoplankton biomass. The Coeur d'Alene WWTP con-
tributed nearly 25% of the total orthophosphorus load to the Spokane River even under mod-
erately high flow conditions, while the Post Falls WWTP contributed approximately half this
amount. The combined orthophosphorus load from both WWTP's was nearly 10% of the total
during mean summer low flows. The concentration of orthophosphorus in the Spokane River
is deceptively low, because unlike total phosphorus, most of the available orthophosphorus is
converted rapidly into phytoplankton biomass.

The implementation of phosphorus removal by the Coeur d'Alene WWTP has greatly
reduced the amount of orthophosphorus in its effluent. Loading levels have decreased
approximately 80% since June, 1991, from an effluent mean of 3.9 mg/l to a mean of 0.78
mg/l (Table 15).

N:P Ratio

Falter and Mitchell (1982) determined that productivity in the Spokane River was phos-
phorus-limited through most of the year except in August when nitrogen was the limiting nutri-
ent. Chlorophyll a levels correlate very well with TP concentrations, but appear to be indepen-
dent of TKN concentrations (Figure 44).

Total N:Total P ratios determined during the study ranged from 10.9:1 to 75.9:1 with a
mean ratio of 19.8:1, indicating phosphorus limitation most of the time. The mean N:P ratio
decreased to 17.6:1 when the high value of 75.9:1 (December 18, 1990) was deleted from the
data. This was still above the 14-16:1 ratio range considered to be the minimum N:P ratio
range indicating phosphorus limitation. Figure 45 illustrates the trend in mean N:P ratios
determined during the study (all sites averaged). The only period of apparent extended
nitrogen limitation, when the N:P ratio dropped below 16:1, occurred from August 8 to
October 1, 1990. Nitrogen levels in the river at this time did not decrease, but instead
phosphorus levels increased causing the N:P ratio to drop to 12-14 making it appear that
nitrogen limitation occurred (Figure 44). Total nitrogen levels remained above 0.2 mg/l during
the time in question. Sporadic nitrogen limitation occurred in Spring and Summer, 1991.
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Site-specific N:P ratios present a different picture as shown in the following data:

Station 1 Station 2 Station 3

1990 Summer Mean N:P Ratio (pre TP removal)  21:1 11:1 12:1
1991 Summer Mean N:P Ratio (post TP removal)  17:1 28:1 21:1
Winter 1990-1991 Mean N:P Ratio 24:1 17:1 22:1

The lake station showed phosphorus limitation all year. Prior to TP removal, stations below
the Coeur d'Alene WWTP showed nitrogen limitation; after TP removal, these sites showed
phosphorus limitation on average. Winter conditions prior to TP removal also showed
phosphorus limitation.

Current data and that collected over the past ten years on chlorophyll @ and nutrients
indicate nitrogen-limitation has limited productivity in the Spokane River at times, particularly
late in the growing season. This also is the time when the lowest flows occur. The data
collected in the current project shows that phosphorus-limitation is the major factor affecting
productivity with respect to nutrients.

Zinc

One factor not addressed in the current study, but of potential importance in determin-
ing phytoplankton levels in the Spokane River, is the amount of zinc in the river. Zincisa
trace element required by plants in very minute quantities. If the concentration of dissolved
zinc is high growth inhibition and direct toxicity will result in many phytoplankton species
(Goldman and Horne 1983) and has been documented in the Spokane River (Falter and
Mitchell 1982). Zinc concentrations in the Spokane River during 1980 ranged from 85 to 160
mg/l. These are high levels and probably were a significant factor in controlling phytoplankton
biomass at that time (chlorophyll a values were at 0 to 5.5 mg/m3). Since shut-down of the
smelter in the Silver Valley area in 1980, zinc concentrations in the Spokane River have
dropped significantly. Yearsley and Duncan (1989) found zinc concentrations during August
1988, to range from >5 to 75 pg/l. Water Year 1990 total zinc averaged 82 pg/l (USGS
1991). These lower levels may not be inhibiting phytoplankton growth to the extent that they
were 10 years ago. This may be another factor which contributes to the increased phytoplank-
ton biomass.




- Biochemical Oxygen Demand (BOD)

5-day BOD

Biochemical oxygen demand is a measure of the oxygen required for the biochemical
degradation of organic material and the oxygen used to oxidize inorganic material such as sul-
fides and ferrous iron (APHA 1989). BOD is not a pollutant itself, it is simply a gauge by
which we can make inferences about oxygen demand in a water body.

BOD samples analyzed and presented in the Spokane River Interim Data Summary
(Falter & Riggers 1990 and 1991) were incorrect. Calculations were based on a 300-ml sam-
ple, and not adjusted up to 1-liter. Therefore, those earlier values were in mg/300ml, and were
approximately 70% below the true BOD value for the sample. This error has been corrected,
and the correct values are presented in Table 16. I

Mean 5-day BOD in the Spokane River was moderately high, ranging from 0.3 mg/l to
7.5 mg/l over the sample period (Table 16). Overall mean for the river during the study was
3.4 mg/l. These values are approximately three times greater than March, 1980, through
January, 1981, mean 5-day BOD values reported by Seitz and Jones (1981). Again, this sug-
gests a general, overall deterioration of water quality in the Spokane River over the last decade.
Highest 5-day BOD values during the current study were observed in the spring of 1991
(Figure 46). This was most likely a result of high phytoplankton standing crop during this
period, reflected in the corresponding high chlorophyll a values at the same time (Figure 44) as
well as organics and detritus in the high flow runoff.

Mean 5-day BOD of the wastewater treatment plants throughout the study was ex-
tremely variable and consistently higher than that of the Spokane River (Figure 47 and Table
16). In Water Year 1991, Post Falls WWTP effluent 5-day BOD averaged nearly 4 times that
of the Spokane River. Coeur d'Alene WWTP effluent 5-day BOD over the same period aver-
aged nearly 25 times that in the river (Note:We point out that our measured values were
considerably higher than those of the Coeur d'Alene WWTP. We have checked our data and
can find no reason for the discrepancy).

Mean 5-day BOD levels increased nearly 11% between RM 111.1 and RM 108.8 and
nearly 25% between RM 111.1 and 106.2 over the study period (Figure 47). Yearsley and
Duncan (1988) reported a similar significant contribution of 5-day BOD from the Coeur
d'Alene WWTP. A portion of this downstream increase in BOD is secondary 5-day BOD from
phytoplankton production in the lower reaches, but a significant portion is undoubtedly directly
attributable to Coeur d'Alene WWTP discharges. Five-day BOD gradually decreased in the
Spokane River between RM 106.2 and RM 102.5, and then increased again between RM
102.5 and RM 100.7. The Post Falls WWTP effluent was probably partially responsible for
this slight increase below Post Falls Dam; the flushing of deep water below RM 102.5 through
the dam and through RM 100.7 was also a factor.
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Ultimate BOD
Note: Ammonia oxidation was not inhibited in ultimate BOD test. The results
should be used for guidance only.

Ultimate biochemical oxygen demand (BOD analyses carried out over time to the point
where increased incubation time does not give a higher BOD value) determines the total bio-
chemical oxygen demand in a sample of water. It also gives an estimate of the relative life span
of the organic material in different water samples.

Ultimate BOD in the Spokane River ranged from 5.7 mg/l to 29.3 mg/l with a mean of
9.4 mg/l at RM 111.1. Values were similar at RM 100.7 with a range of 5.7 mg/1 to 31.3 mg/l
and a mean of 9.4 mg/l (Table 17). Although mean ultimate BOD was identical between RM
111.1 and RM 100.7, the number of days required to reach this level was different (Figure
48). Ultimate BOD was reached after 27 days at RM 100.7 compared to 35 days for water
samples from RM 111.1.

Ultimate BOD in Post Falls WWTP effluent ranged from 28.0 mg/1 to 44.0 mg/l, with a
mean of 35.9 mg/l. Ultimate BOD was much higher in Coeur d'Alene WWTP effluent ranging
from 283.3 mg/1 to 1,000 mg/l, with a mean of 626.6 mg/1 (Table 17). These high levels of
ultimate BOD could create a substantial oxygen demand in the Spokane River, especially dur-
ing summer low flow conditions. Ultimate BOD was reached at 35 days and 27 days in the
Post Falls and Coeur d'Alene WWTP effluents, respectively (Figure 48).

Since retention times n the Spokane River are generally much less than the time
required for incubating samples to realize ultimate BOD values, we submit that ultimate BOD is
not a major cause for concern in the Spokane River outlet arm.

Fecal Coliform Bacteria

Samples analyzed for fecal coliform and fecal streptococcus bacteria showed extremely
variable counts throughout the 1990 sample period (Tables 18 and 19). Fecal coliform counts
were highest on July 23, 1990, (220 colonies/100 ml at RM 111.1) and on August 20, 1990
(180 colonies/100 ml at RM 106.2). Fecal streptococci counts were also extremely high on
these same dates (>1,000 colonies/100 ml at RM 111.1 and 2,000 colonies/100 ml at RM
100.7 on each date, respectively). Plate counts of both bacteria were much lower and less
variable in the Spokane River during 1991.

Plate counts of fecal coliform and fecal streptococci were consistently higher in WWTP
effluent than in Spokane River water (Figure 49 and Table 18-19). Fecal coliform levels
ranged from <1 to 1,620 colonies/100 ml (April 9, 1991) with a median of 35 colonies/100 ml
in Coeur d'Alene WWTP effluent and <1 to >600 colonies/100 ml (March 12, 1991) with a
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:median of 40 colonies/100 ml in Post Falls WWTP effluent during Water Year 1991. Asa
result, fecal coliform bacteria showed increases below the Coeur d'Alene and Post Falls plants
(Figure 49). Fecal streptococci counts ranged from <1 to 570 colonies/100 ml (April 9, 1991)
with a median of 20 colonies/100 ml in Coeur d'Alene WWTP effluent and <1 to 203
colonies/100 ml (April 9, 1991) with a median of 15 colonies/100 ml in Post Falls WWTP
effluent during Water Year 1991. Fecal streptococci levels show an increase at RM 108.8 and
RM 100.7. The higher levels of fecal streptococci below WWTP discharges are, to some
extent, a result of the WWTP effluent discharges into the river. It is worth noting that Falter
and Mitchell (1982) found lower concentrations of fecal coliform in the river during their
sampling in 1980.

Diel Study

Mean temperature in the Spokane River varied only slightly over the August 24 hour
diel, never declining more than 1 degree C from mid-afternoon peaks to early morning lows at
a sample station (Figure 50). Diel temperature profiles at each station showed little variation
with depth, except for the early morning bottom reading at RM 111.1, which was approxi-
mately 1° C lower than surface, 1 m depth, and 2 m depth readings (Figures 50, 52, 53, and
54).

Mean dissolved oxygen patterns followed the same general trend of mid-afternoon
highs over 90% saturation with early morning lows of approximately 80 to 85% saturation
(Figure 51). Diel oxygen profiles showed little variation with depth (Figure 55 and 57). A
minor dissolved oxygen sag near the bottom was measured at RM 111.1 during the mid-
afternoon sample.

These diel patterns are quite typical for mesotrophic waters during the summer months,
and show no indication of ecosystem stress. Similar diel temperature and dissolved oxygen
patterns in the Spokane River were observed by Falter and Mitchell (1982) and Seitz and Jones
(1981).

Idaho Water Quality Standards

The Spokane River outlet arm of Lake Coeur d'Alene designated uses include domestic
and agricultural water supply, cold water biota, salmonid spawning, and primary and
secondary contact recreation. General minimum water quality standards for each of these
designated uses are provided in Appendix D.

The data indicate (not definitively because of the lack of closely spaced sampling series
within a specified time period) that this reach of the Spokane River violated at lest three of the
guidlelines for cold water biota and salmonid spawning during the study period.
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Dissolved oxygen occasionally dropped below the 6.0 mg/l guildeline, especially
during August of 1990 and 1991 (Table A-2). pH values were commonly below 6.5, and
dropped to a median (over the entire reach) of 5.7 in early May, 1991 (Table 7). Water
temperatures wee consistently greater than 229C (the standard for cold water biota) during
August of both study years. Additionally, water temperatures were higher than the 13°C
standard for salmonid spawning during some of the cutthroat trout spawing and incubation
period in the Spring (Table A-1).

Subjective Observations on Conditions in the River

Two additional observations on general biotic conditions in this reach were made, but
not quantified during this study.

1) Attached algae growths in the river were very heavy through the summer months and
continuing through the winter if substrates remained fully submerged. Conversations
with many property owners assured us that this was a recurring problem which has
visibly worsened through the 1980's.

2) Aquatic macrophyte beds were quite heavy in 1990-91 in the summer in shallower
embayments and even on the open river channel. Elodea nuttalli is the dominant
species. Again, numerous property owners told us that the abudnace of these
macrophytes has increased dramatically over recent years.
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CONCLUSIONS

» The Spokane River arm of Coeur d'Alene Lake is shallow near the lake outlet (2 m
maximum depth) with gradually increasing depth towards Post Falls (17.7 m maximum
depth).

* Mean daily Retention Times in the study ranged from 4.3 hr to 12.7 days. Over the
12-year period 1980-1991, mean monthly retention times ranged from 4.3 hr to 8.6
days.

* Surface water temperatures peaked at 25.7 and 26.1 C in 1990 and 1991,
respectively.

* Vertical thermal stratification was only observed once, at RM 102.5 but surface to
bottom temperature differences were still <3 C.

» Water temperatures increased slightly downstream in summer months.

+ Dissolved oxygen levels were generally less than 100% saturation throughout the
year, and showed up to 2.0 mg.1 depletion with depth.

+ Minimum dissolved oxygen observed was 5.4 mg/l or 55% saturation.

* River mean oxygen levels at each each sample time were always >7.0 mg/l in
summer months

» Oxygen levels were similar between stations; downstream oxygen sags were not
seen..

» Electrical conductivity generally was 30 to 55 umhos with a study high of 120
pmbhos.

Median pH was 5.7 - 7.8 with highs and lows of 7.9 and 3.3, respectively.
WWTP effluent pH was typically near neutral.

River turbidity averaged 0.5 to 2.4 NTU and increased slightly downstream.
Effluent turbidity from the Coeur d'Alene and Post Falls WWTPs averaged 9.4 and
2.7 NTUs, respectively.
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Conclusions (cont.)

* Secchi depth ranged from 2.4 to 6.5 meters with a study average of 4.0 meters.
+ High flows stirred up bottom sediments through the reach and combined with a
spring algae pulse to reduce secchi depth to 2.2 m at those times.

* Mean year-round chlorophyll a averaged 2.5 and 4.2 mg/m3 at the upper and lower
sections of this river reach for an average 73% increase over the 7.6 mile reach.

* Mean summer chlorophyll a of the lower sections averaged 6.0 mg/m3 in 1990 but
only 3.3 mg/m3 in 1991 (= 45% reduction) following: 1) a very large spring algae
bloom; and 2) 80% phosphorus removal from the Coeur d'Alene WWTP.

* The 1990 and 1991 chlorophyll a levels place the Spokane River in mesotrophic and
meso-oligotrophic productivity ranges, respectively.

+ 1990-91 mean chlorophyll a levels were approximately double 1980 levels but
summer chlorophyll a dropped to near 1980 levels following phosphorus removal from
Coeur d'Alene WWTP effluent.

* Mean Kjeldahl nitrogen was 0.18 mg/l and generally increased >20% below the
Coeur d'Alene WWTP at low flows.

» There was a general trend of TKN increasing downstream through the study reach.
» TKN varied little with time of year or with water flows.

» The WWTPs contributed 25 to 50% of the TKN load to the Spokane River at low
flows.

* Nitrate-nitrogen was typically less than 0.05 mg/l through summer months with fall-
winter maxima of 0.50 mg/1.

* Mean total ammonia-nitrogen in the Spokane River arm of Lake Coeur d'Alene was
0.14 mg/l.

* Mean summer total ammonia-nitrogen in the Spokane River arm of Lake Coeur
d'Alene was 0.16 mg/l.

* From RM 111.1 to 108.8, there typically was an average 75% increase of total
ammonia-nitrogen in the River, but less than one third of that increase was from the
Coeur d'Alene WWTP. However, 30% of the average summer ammonia-nitrogen load
to the river was from the Coeur d'Alene WWTP (up to 60% of the total ammonia-
nitrogen load in September, 1991 at 340 cfs river flow).
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Conclusions (cont.)

* Total phosphorus ranged from 0.007 to 0.025 mg/l with a study mean of 0.014 mg/1
(in the mesotrophic range).

» Total phosphorus increased 70% between RM 111.1 and 108.8 over the entire study.
+ Total Phosphorus increase between RM 111.1 and RM 100.7 averaged only 40%,
so the reach was most likely a net phosphorus sink during this study.

 Summer total phosphorus increased 87% between RM 111.1 and 108.8 over the
entire study, 187% in 1991, but showed a 30% decline in 1991 after phosphorus
removal in the Coeur d'Alene WWTP.

* WWTPs contributed ~50% of the total phosphorus load to the reach at low flows.

» Upgrading the Coeur d'Alene WWTP in June, 1991 resulted in an effluent TP
decline of 79%.

* Orthophosphorus averaged <0.006 mg/1 in the river during this study.

* Very rapid uptake and transformation of O-P kept river concentrations low.

* Upgrading the Coeur d'Alene WWTP in June, 1991 resulted in an effluent O-P
decline of 80%.

+ Total N:total P ratios exceeded 16:1 throughout most of the study, suggesting
phosphorus-limitation. Some nitrogen limitation was apparent in summer-fall 1990.

« Five-day BOD levels in the Spokane River were moderately high averaging 3.4 mg/l
over all sites and dates.

+ WWTP five-day BOD levels from the Coeur d'Alene and Post Falls plants averaged
81.2 and 13.2 mg/l, respectively.

+ Mean five-day BOD increased 14% in the lower four river sites compared to the two
upstream sites.

« Ultimate BOD in the Spokane River averaged 10.7 mg/l.

« WWTP ultimate BOD levels from the Coeur d'Alene and Post Falls plants averaged
644.7 and 371 mg/l, respectively.

+ Mean ultimate BOD increased 11% in the lowest river site compared to the uppermost
site.
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Conclusions (cont.)

* Median fecal coliform bacteria in the Spokane River were ~1 colony/100 ml except
for immediately below the WWTPs.

* Median fecal coliform bacteria were 30 and 24 colonies/100 ml in the Coeur d'Alene
and Post Falls WWTPs, respectively.

* Median fecal coliform bacteria increased ~30-fold from above to immediately below
the Coeur d'Alene WWTP. River fecal coliform levels dropped to background
concentrations within two river miles.

* Median fecal coliform bacteria increased ~2-fold from above to immediately below
the Post Falls WWTP.

* The diel study in August, 1991 showed insignificant stratification of either
temperature or oxygen and little day-to-night fluctuation of either temperature or
oxygen.
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GLOSSARY OF LIMNOLOGICAL TERMS RELEVANT TO THE
SPOKANE RIVER STUDY '

acre-foot « The quantity of water needed to cover one acre to a depth of one foot. Equals
43,560 cubic feet = 1,233.4 cubic meters = 325,851 gallons = 1,233,480 liters.

adsorption « The adhesion of one substance to the surface of another; clays, for example,
can adsorb phosphorus and organic molecules to the surface of the clay particle.

aerobic - Characterizing organisms able to live only in the presence of air or free oxygen,
and conditions that exist only in the presence of air or free oxygen.

algae - Small aquatic plants which occur as single cells, colonies, or filaments.

algal bloom - Rapid, even explosive growth of algae on the surface of lakes, streams, or
ponds; stimulated by nutrient enrichment.

alkaline - The presence of alkalies (hydroxides, bicarbonates, or carbonates) in water or
soil in amounts sufficient to raise the pH value above 7.0.

allochthonous - Energy and nurtients which enter a stream via the watershed.
Terrestrial leaves, grasses, and other debris contribute large amounts of allochthonous
material to small streams. Contrast with autocthonous.

anaerobic « Characterizing organisms able to live and grow only where there is no air or
free oxygen (O2), and conditions that exist only in the absence of air or free oxygen.

annual flood « The highest peak discharge of a stream in a water year.

aquatic macrophyte « The larger, non-microscopic aquatic plants found in shallow areas
of lakes and streams. Some common examples are cattails, milfoil, rushes, duckweed,
watercress, etc.

attached benthic algae (periphyton) « The community of algae (but which, in
practice, also includes bacteria, protozoans, and rotifers) living on submerged surfaces.

autochthonous - Energy and nutrients which originate within the stream itself. Attached
algae, macrophytes, and mosses, contribute to the autochthonous input of streams. Contrast
with allocthonous.

average flow « The average of annual water volume carried by a channel converted to an
average yearly rate of flow; measured in cubic feet per second (cfs) or cubic meters per
second (cms).

bedload - The larger or heavier particles of the stream load moved along the bottom of a
stream by the moving water and not continuously in suspension or solution.

benthic region « The bottom or substrate of a body of water, supporting the benthos.




benthos . All the plant and animals living on or closely associated with the bottom or
substrate of a body of water.

best management practices (BMP's) « Accepted methods for controlling nonpoint
source pollution; may include one or more conservation practices.

biochemical oxygen demand (BOD) - A measure of the amount of oxygen removed from
aquatic environments by aerobic microorganisms for their metabolic requirements.
Measurement of BOD is used to determine the level of organic pollution of a stream or lake.

biological community « All of the living things in a given environment.

biomass  The weight of blologlcal matter. Standing crop is the amount of biomass (eg.,
fish) in a body of water at a given time or algae on a submerged surface at a point in time.

biota « The plant and animal life in a region or ecosystem.

chemical oxygen demand (COD) - A measure of the amount of oxygen needed to oxidize
all organic and inorganic material present in water or sediment; a measure of the organic
and inorganic pollutant level of sewage and industrial waste water; COD includes BOD of a
water sample.

chlorophyll a «+ The dominant green, photosynthetic pigment in plants; a measure of
aquatic plant production.

coliform bacteria « A group of bacteria found in the colons of animals and humans but
also in natural soil and water where organic content is high. The presence of coliform
bacteria in water is an indicator of possible pollution by fecal material.

cubic feet per second (cfs) « A unit expressing rate of discharge, typically used in
measuring streamflow. One cubic foot per second is equal to the discharge in a stream of a
cross section one foot wide and one foot deep, flowing with an average velocity of one foot per
second; = 448.8 gallons per minute.

decomposition « The transformation of organic molecules (eg., sugar) to inorganic
molecules (eg., carbon dixide and water) through biological and non-biological processes.

discharge + In the simplest form, discharge means outflow of water. The use of this term
is not restricted as to course or location and it can be used to describe the flow of water from
a pipe or from a drainage basin. Other words related to discharge are runoff,
streamflow, and yield.

dissolved oxygen (DO) . Molecular oxygen freely available in water and necessary for
the respiration of aquatic life and the oxidation of organic materials.

drainage area - The land area contributing runoff to a stream or other body of water, and
generally defined in terms of acres, square miles, or square kilometers.

effluent « The sewage or industrial liquid waste which is released into natural waters by
sewage treatment plants, industry, or septic tanks.

epilimnion - The near surface, uppermost, warmer layer of water in a lake or pond which
lies above the horizontal zone of maximum temperature and density gradient.




eutrophication « The natural process by which lakes and ponds become enriched with

'dissolved nutrients, resulting in increased growth of algae and other microscopic plants.

export coefficient «The amount of a substance (usually nutrients such as nitrogen or
phosphorus) which leaves a watershed via surface runoff per unit area of watershed per
unit time, eg. kg P/sq. mile/year.

fauna - The entire animal population of a specific region and/or time.

fecal streptococci ¢ Enteric (in the gut), chain-forming bacteria found in the intestines
of warm-blooded animals, including humans. Occurrence in fresh water is indicative of
fecal contamination by either humans or animals.

flora « The entire plant population of a specified region and/or time.

flow « The rate of water discharged past a point; expressed in water volume per unit time

flushing rate - The rate at which water exits a lake through outflows; (= Rho) and
measured as number of flushings per year.

flushing time . The amount of time it takes for all of a lake's water to exit through the
outflow.

free-flowing - Without artificial restrictions (dams) to water movement down-channel.

hydraulic residence time « The amount of time it would take to completely fill a lake if
it were empty; = lake volume/water inflow.

hypolimnion « The lowermost, non-circulating layer of cold water in a thermally
stratified lake; usually deficient in oxygen.

internal loading - The release of lake sediment-bound nutrients into the water column.
This process most commonly occurs when phosphorus is released from the sediments when
low dissolved oxygen occurs at the sediment-water interface.

lentic « Characterizing aquatic communities found in standing water (=lacustrine).
limnology + The branch of science pertaining to the study of the physical, chemical,
biological, and ecological aspects of fresh water; the structure and dynamics of ponds, lakes,
streams, and wetlands.

liter - The basic unit of measurement for volume in the metric system; equal to 61.025
cubic inches or 1.057 liquid quarts.

littoral « The region along the lakeshore.
lotic environment « Characterizing aquatic communities found in running water.
mean depth - A lake's volume divided by its surface area.

mesotrophic - Literally, "moderate nutrients". Generally refers to a moderately fertile
body of water.




metalimnion - The zone of a lake over which temperature drops relatively rapidly with
depth. _

milligram (mg) . One-thousandth of a gram.

model ¢ A simulation, by descriptive, statistical, or other means, of a process otherwise
difficult or impossible to observe directly.

morphometry » The shape or form of a lake basin or stream channel.

nonpoint source pollution - Pollution discharged over a wide land area, not from one
specific location.

nutrient loading < The addition of nutrients, usually nitrogen or phosphorus, to a water
body (often expressed as g/m2 of lake surface area per year). The majority of nutrient
loading in a lake usually comes from its tributaries.

nutrients - Elements or compounds essential to life, including but not limited to oxygen,
carbon, nitrogen, phosphorus.

oligotrophic - Literally, "nutrient poor". Generally refers to an infertile, unproductive
body of water. Contrast with eutrophication.

organic matter - Plant and animal residues; substances made by living organisms.
overturn « The complete circulation or mixing of upper and lower layers of water when
temperatures, and therefore densities, are similar. Overturn usually occurs in the spring
and fall.

parts per million (PPM) - The number of "parts" by weight of a substance per million
parts of water. This unit is commonly used to represent pollutant concentrations. Large
concentrations are expressed in percentages...equivalent to mg/l.

pH « An expression of both acidity and alkalinity on a scale of 0-14, with 7 representing
neutrality; numbers less than 7 indicate increasing acidity, and numbers greater than 7
indicate increasing alkalinity.

pheophytin - A degredation product of chiorophyll. The relative amount of pheophtyin can
be used to determine the "health” of the phytoplankton community.

photic zone « The zone in a lake through which light penetrates and plant growth occurs.

phytoplankton « Usually microscopic aquatic plants (sometimes consisting of only a
cell).

point source pollution « Pollutants discharged from any identifiable point, including
pipes, ditches, channels, sewers, tunnels, and containers of various types.

pollution « Any alteration in the character or quality of the environment which renders it
unfit or less suited for certain uses. See water contamination and water pollution.

profundal « The deeper portion of a body of water below the area of plant growth.



reach « Any arbitrarily defined length of a stream.

reservoir « A pond, lake, or basin (natural or artificial) that stores, regulates, or
controls water flow downstream.

riparian area - Land areas directly influenced by a body of water. Usually have
visible vegetation or physical characteristics showing this water influence. Stream sides,
lake borders, and marshes are typical riparian areas.

secchi depth « The mean depth at which a black and white disk 20-cm in diameter is no
longer visible from the water surface; a measure of water transparency.

sediment « Fragmented organic or inorganic material derived from the weathering of soil,
alluvial, and rock materials; removed by erosion and transported by water, wind, ice, and
gravity.

senescent - Aging, growing old; with a lake, senescent = eutrophic.

stratification - The forming or arrangement of layers. This is usually caused by
differences in temperature and density between layers.

substrate - The permenant bottom material of a lake or stream which forms the lake basin
or stream bed.

terrestrial » Living or growing in a land-based ecosystem rather than in water or air.

topographic maps « Maps with lines showing equal elevation or a region's relief; also
showing natural surface features, including hills, valleys, rivers, and lakes; as well as
man-made surface features such as canals, bridges, roads, cities, etc.

total dissolved solids (TDS) « The quantity of dissolved materials in the water.

total suspended solids « Solids, found in waste water or in a stream, which can be
removed by filtration. The origin of suspended matter may be man-made wastes or natural
sources such as silt.

toxin « Any of a variety of unstable, poisonous compounds produced by organisms; may be
capable of causing certain diseases.

trophic « Refering to the nourishment status of a lake. Oligotrophic = poorly nourished;
Eutrophic = well-nourished.

turbidity « Cloudiness caused by the presence of suspended solids in water; an indicator of
water quality.

ultimate BOD - The biochemical oxygen demand exerted in an oxygen consumption test
run long enough so that no further oxygen reduction occurs.

water quality standard - Legally mandated and enforceable maximum contaminant
levels of chemical parameters (e.g., BOD, TDS, iron, arsenic, and others ) of water. These
parameters are established for water used by municipalities, industries, agriculture, and
recreation.



water quality - A term used to describe the chemical, physical, and biological
characteristics of water with respect to its suitability for a particular use.

water year « The 12-month period October 1 through September 30, and designated by
the calendar year in which the water year ends.

watershed « Area of land that contributes surface runoff to a given point in a drainage
system.

wetlands « Lands where water saturation of the soil for at least part of the year is the
dominant factor determining the nature of soil development and the types of plant and animal
communities living in the surrounding environment. Other common names for wetlands are
sloughs, ponds, swamps, marshes, and riparian zones




FIGURES




F-1

‘Aaaans £3Lpenb as

"1661 ‘pe 4aquajdas 03 0661 ‘62 aunp
1eM BUB|Y,p 4UN30) BYe] JO WUR 13[7N0

J9ALY aueyods ayy 4oy sajls Buidwes pue dew uotiedo *T @4nbL4

&

0

S
' Ry
T @31S
L70TT WA
difA Y0O
8801 Ny
¢ °3TS

j}o0y piaog
2000 Wy ,,
€ 9318 Geot Wy
7RIS g
G 231§

AYQ STIVA 4504

N

L001 N

93TS
G 10T Wd °

dIMM dd



Figure 2.

Water quality grab sampling Tocations at mid-depth for
Spokane River stations exhibiting mixed conditions.

. Figure 3.

The spatial distribution of water qué]ity grab samples
for Spokane River sampling stations exhibiting
stratified conditions.
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Mean daily flow of the Spokane River near Post Falls
(station number 12419000) for June 29, 1990 to
September 24, 1991, (USGS 1990 and USGS 1991).
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Figure 6. Date of minimum and maximum flow on the Spokane River

near Post Falls over the past 22 water years (USGS
1970-1991).
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Figure 7. Mean monthly flow (cfs) of the Spokane River near Post

Falls during water quality study periods--(Falter and
Mitchell 11/79-10/80), (Seitz and Jones 3/80-1/81),
(Yearsley and Duncan 8/15-18/88), (Falter and Riggers
6/90-9/91), and over the seventy-eight year period of
record (1913-1991) (USGS 1979, 1980, 1987-1991).
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Figure 9. Mean yearly discharge (cfs) to the Spokane River from
Coeur d’Alene and Post Falls wastewater treatment
plant and from the proposed City of Hayden Outfall.
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Figure 10. Wastewater treatment plant discharge to the Spokane

Figure 11.

River as a percentage of river flow under the lowest
mean monthly flow conditions (1,075 cfs) during the
June 29, 1990 to September 24, 1991 study period.

Post Falls (0.4%)
Coeur d’Alene (1.4%)

Spokane River (98.2%)

Wastewater treatment plant discharge to the Spokane River as a
percentage of river flow under the lowest flow conditions (340

cfs) during the June 29, 1990 to September 24, 1991 study
period.
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Figure 12. Bottom profiie and sample site location for Station 1
(RM 111.1), Spokane River, 1991.
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Figure 13. Bottom profile and sample site location for Station 2
(RM 108.8), Spokane River, 1991.
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Bottom profile and §amp1e site location for Station 3
(RM 106.2), Spokane River, 1991.
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Figure 15. Bottom profile and sample site location for Station 4
(RM 103.5), Spokane River, 1991.
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Figure 16. Bottom profile and sample site location for Station 5
(RM 102.5), Spokane River, 1991.
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Figure 17. Median pH of the Spokane River, Post Falls WWTP, and
Coeur d’Alene WWTP for June 29, 1990 to September 24,
1991.
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during Water Year 1991 and June 29, 1990 to September
24, 1991. _
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Figure 19. Mean turbidity ofrthe Spokane River and Post Falls and

Coeur d’Alene Wastewater Treatment Plants during Water
Year 1991 and June 29, 1990 to September 24, 1991.
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September 24, 1991.
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Figure 21. Mean chlorophyll a, secchi depth, and turbidity in the
Spokane River on each sample date for June 29, 1990 to
September 24, 1991.
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Absorption peak ratios for chlorophyll a samples
collected June 29, to November 17, 1990. Ratio values
near 1.70 indicate healthy chlorophyll a. Values near
1.00 indicate high pheophytin content.
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Figure 23. Mean chlorophyll a versus flow in the Spokane River on
each sample date for June 29, 1990 to September 24,

1991.
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Figure 25. Mean total Kjeldahl nitrogen concentrations in the

l

Spokane River and Coeur d’Alene and Post Falls
wastewater treatment plants during Water Year 1991 and
June 29, 1990 to September 24, 1991.
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Figure 26. Sources and amounts of nutrient loading to the Spokane

River during Water Year 1991.
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Figure 27. Total Kjeldahl nitrogen loading from Coeur d’Alene and
Post Falls wastewater treatment plapts for June 29,
1990 to September 24, 1991 (kg X 10%/study period).
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Figure 30. Mean nitrate-nitrogen concentrations in the Spokane

River and Coeur d’Alene and Post Falls wastewater
treatment plants during Water Year 1991 and for the
period June 29, 1990 to September 24, 1991.
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Figure 31.

CDAWWTP (13.4)

Total nitrate-nitrogen loading from Coeur d’Alene and
Post Falls wastewater treatment p]%?ts for June 29,
1990 to September 24, 1991 (kg X 10°/study period).
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Figure 33. Mean total ammonia-nitrogen concentrations in the

Spokane River and Coeur d’Alene and Post Falls
wastewater treatment plants during Water Year 1991 and
from the period June 29, 1990 to September 24, 1991.
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Figure 34. Total ammonia-nitrogen loading from Coeur d’Alene and Post
Falls wastewater treatment p}ants for June 29, 1990 to
September 24, 1991 (kg x 10°/study period).
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Figure 36. Percentage of total ammonia-nitrogen load from Coeur

d’Alene and Post Falls wastewater treatment plants and
the Spokane River at various time periods from June
29, 1990 to September 24, 1991.
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Figure 37. Total orthophosphorus and total phosphorus
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Figure 38.

Mean total phosphorus concentrations in the Spokane
River and Coeur d’Alene and Post Falls wastewater
treatment plants during Water Year 1991 and over the
period June 29, 1990 to September 24, 1991.




Figure 39.

Total phosphorus loading from Coeur d’Alene and Post
Falls wastewater treatment glants for June 29, 1990 to

September 24, 1991 (kg X 10°/study period).
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Figure 40. Percentage of total phosphorus load from Coeur d’Alene

and Post Falls wastewater treatment plants and the
Spokane River at various time periods during June 29,

1990 to September 24, 1991.
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Mean total orthophosphorus concentrations in the
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the period June 29, 1990 to September 24, 1991.

6/90 - 9/91
-

WY 91

6/90 - 9/91

F-39




OTHER (39.8)

Figure 42.

Total orthophosphorus loading from Coeur d’Alene and
Post Falls wastewater treatment plants for June 29,
1990 to September 24, 1991 (kg X 103/study period).
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Figure 43. Percentage of total orthophosphorus load from Coeur

d’Alene and Post Falls wastewater treatment plants and
the Spokane River at various time periods from June
29, 1990 to September 24, 1991.
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Figure 44. Mean chlorophyll a, total Kjeldahl nitrogen, and total

phosphorus in the Spokane River on each sample date
during June 29, 1990 to September 24, 1991.
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Figure 45. TN:TP ratios in the Spokane River for each sample date

during June 29, 1990 to September 24, 1991.
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Figure 46. Mean 5-day Biochemical Oxygen Demand in the Spokane

River, Coeur d’Alene WWTP, and Post Falls WWTP on each
sample date during June 29, 1990 to September 24,
1991. Note: Problems with dilutions of WWTP effluent
resulted in no BOD data in the early WWTP tests.
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Figure 48.

Mean ultimate Biochemical Oxygen Demand at RM 111.1

and RM 100.7, and in Coeur d’Alene and Post Falls WWTP

eff]uents‘during Water Year 1991.
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Figure 49. Median fecal coliform and fecal streptococcus bacteria

counts in the Spokane River during Water Year 1991.
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Figure 50. Mean temperature at RM 111.1, RM 103.5, and RM 102.5

in the Spokane River during the diel study of August
12-13, 1991.
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Figure 51. Mean dissolved oxygen percent saturation at RM 111.1,

RM 103.5, and RM 102.5 in the Spokane River during the
diel study of August 12-13, 1991.
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Figure 52. Temperature profiles at RM 111.1 in the Spokane River

during the diel study of August 12-13, 1991.
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Temperature profiles at RM 103.5 in the Spokane River

during the diel study of August 12-13, 1991.
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Temperature profiles at RM 102.5 in the Spokane River
during the diel study of August 12-13, 1991.
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Figure 56.

Mean dissolved oxygen percent saturation at RM 103.5
in the Spokane River during the diel study of August
12-13, 1991.
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Table 1. Retention times of sections on the Spokane River, RM

111.1 to Post Falls Dam, June 24, 1990 to September
29, 1991.

MILE DEPTH DEPTH AREA VOLUME VOLUME

(f (m) (m2) (m3) (m3)
111.1-108.8 0 0 6.44E+05 7.38E+05 1,190,600
4 12 5.68E+05 297E+05
6 18 4.11E+405 1.42B+05
8 24 9.32E+04 1.61E+04
9 27 2.12E+04
108.8-106.2 0 0 8.39E+05 1.48E+06 1,920,000
6 18 7.80E+05 3.76E+05
8 24 4.66E+05 6.71E+04
9 27 4.66E+04
106.2-103.5 0 0 L12E+06 2.52E+06 4,900,000
8 24 9.45E+05 1.58E+06
14 43 7.84E+05 7.65E+05
20 6.1 140E+05 4.18E+04
22 6.7 1.69E+04
103.5-102.5 0 0 4.66E+05 1.07E+06 2,520,000
8 24 4.11E+05 1.21E+06
20 6.1 2.58E+05 241E+05
26 7.9 381E+04
TOTAL RIVER SECTION VOLUME (RM 111.1-102.5) = 10,500,000 m3

SPOKANE RIVER TOTAL DISCHARGE FOR WATER-YEAR 1990 = 7,010,000,000 m3

RETENTION TIMES FOR SPECIFIC SECTIONS AND THE RIVER

FLOW DATE 111.1-108.8 108.8-106.2 106.2-103.5 103.5-102.5 RIVER
50,100 cfs 78 YR. MAX (DEC 25, 1933) 0.2 hr 0.4 hr 1.0br 0.5 hr 2.1hr
24,200 cfs DAILY HIGH (jUNE 5,1990) 0.5 hr 0.8 hr 2.0hr 1.0hr 43hr
23,891 cfs 80-91 MEAN MAX MONTHLY 0.5 hr 0.8 hr 20hr 1.0hr 43hr

6,300 cfs 78 YR MEAN 19hr 30hr 7.6 hr 39hr 16.4 hr
65 cfs 78 YR MIN (JULY 25, 1973) 7.5 day 12.1 day 30.9 day 15.9 day 66.4 day
340 cfs DAILY LOW (SEPT 5, 1990) 1.4 day 2.3 day 5.9 day 3.0 day 12.7 day
500 cfs 80-91 MEAN MIN MONTHLY 1.0 day 1.6 day 4.0 day 2.1 day 8.6 day




Table 2. Mean temperature (C) among sampled stations of the
’ Spokane River during the June 29, 1990 to September
24, 1991 period. :
Sample Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 RIVER
Date (RM111.1) (RM1088) (RM1062) (RM1035) (RM102.5) (RM100.7) MEAN
29 JUN 90 182 19.6 20.0 19.4 19.2 N/A 19.3
09 JUL 90 221 21.8 21.7 N/A 22,0 20 183
23 JUL 90 23.7 234 24.0 244 4.7 24.0 24.0
06 AUG 90 24.1 236 237 23.7 238 236 238
20 AUG %0 21.7 21.7 22.7 231 231 22 224
03 SEP 90 20.1 20.5 20.6 20.6 20.7 20.9 20.6
17 SEP 90 19.8 19.6 19.3 19.3 197 19.0 19.5
01 OCT %0 184 182 17.9 182 182 16.9 18.0
150CT % 127 124 122 121 120 112 121
29 OCT 90 111 110 10.9 10.7 10.1 103 10.7
12NOV 90 103 102 10.0 9.8 9.7 85 9.8
18 DEC %0 6.1 6.1 6.0 5.7 57 53 58
15JAN91 34 34 3.0 29 2.8 2.0 2.9
12FEB 91 2.1 23 2.1 21 2.0 19 21
12 MAR 91 22 22 22 22 22 2.1 22
09 APR 91 38 39 4.0 39 38 N/A 39
07 MAY 91 83 83 8.7 9.0 8.8 N/A 8.6
21 MAY 91 10.2 106 10.5 10.5 104 93 103
04 JUN 91 122 12.6 12.8 133 124 122 12.6
18 JUN91 132 134 139 138 135 152 138
02JUL 91 17.7 175 17.2 17.0 17.3 16.8 173
16 JUL 91 20.7 20.6 203 20.4 20.7 N/A 20.5
30 JUL 91 22,0 21.8 21.7 220 225 225 21
13AUG 91 25 22 226 25 229 231 26
27 AUG 91 252 25.1 25.1 26.0 26.1 263 256
10 SEP 91 198 19.7 19.9 20.2 20.5 20.6 20.1
24 SEP 91 18.0 174 17.1 16.9 16.8 17.9 174
WY 91 MEAN 13.0 129 129 13.0 12.9 13.1 13.0
STUDY MEAN 15.2 15.2 152 14.4 15.2 15.4 15.1
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ll Table 3. Mean temperature, dissolved oxygen, and electrical conductivity
in the right (R), middle (M), and left (L) thirds of the
Spokane River during the June 29, 1990 to September 24, 1991

. sample period.
TEMPERATURE (C)
RIVER WY 91 90-91
MILE R M L R M L

1111 13.2 13.5 13.6 15.4 15.8 15.6
108.8 13.4 13.7 13.8 15.5 15.8 16.0
106.2 13.0 13.8 14.1 15.5 16.1 16.4
103.5 13.2 13.9 14.2 15.2 15.9 16.2
102.5 13.3 13.9 14.2 15.5 16.3 16.5
100.7 12.6 13.2 13.1 14.9 14.3 14.5

OXYGEN (mg/l)

RIVER WY 91 90-91

MILE R M L R M L
111.1 9.8 9.7 9.8 9.2 9.2 9.2
108.8 9.6 9.6 9.6 9.1 9.1 9.1
106.2 9.6 9.5 9.6 9.1 9.0 9.1
103.5 9.6 9.5 9.4 9.3 9.1 9.1
102.5 9.5 9.4 9.4 9.1 9.0 9.0
100.7 10.3 10.3 10.2 9.7 10.0 9.8

ELECTRICAL CONDUCTIVITY (umhos)

RIVER WY 91 90-91

MILE R M L R M L

1111 39.0 39.3 39.3 39.9 40.7 40.6
108.8 41.1 40.6 40.4 42.4 42.1 42.2
106.2 40.6 41.2 40.5 42.7 43.2 42.2
103.5 41.0 41.3 41.0 42.8 43.2 42.4
102.5 40.7 40.7 41.0 42.1 42.2 42.2
100.7 38.5 39.1 39.6 43.6 41.6 42.1
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Table 4. Mean dissolved oxygen (mg/1) among sampled stations of
the Spokane River during the June 29, 1990 to
September 24, 1991 period.
Sample Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 RIVER
Date (RM111.1) (RM108.8) (RM106.2) (RM103.5) (RM102.5) (RM100.7) MEAN
29JUN 90 102 102 103 9.3 8.4 N/A 9.7
09 JUL 90 8.5 8.6 83 N/A 8.7 88 8.6
23JUL 90 73 13 6.9 19 81 15 15
06 AUG %0 8.0 78 8.1 8.4 8.2 8.0 8.1
20 AUG %0 59 58 65 6.8 6.6 68 6.4
03 SEP 90 6.5 6.9 8.1 8.4 83 8.0 7.7
17SEP 90 8.0 7.7 75 7.6 7.7 79 77
01 OCT 9% 84 83 82 83 8.0 81 82
150CT % 8.6 8.5 8.5 87 8.7 93 8.7
29 OCT %0 8.7 9.0 8.9 8.8 8.5 9.3 8.9
12NOV % 102 92 9.1 9.1 9.1 9.9 924
18 DEC %0 10.6 10.6 10.6 10.5 104 124 10.9
15JAN 91 12.0 118 117 11.5 115 12.7 119
12 FEB 91 126 12.0 12.8 12.7 124 129 12.6
12MAR 91 128 12.8 12.8 12.7 12.7 131 12.8
09 APR 91 125 124 124 125 126 N/A 125
07 MAY 91 112 11.2 11.3 113 111 N/A 11.2
21 MAY 91 11.6 11.7 11.7 11.7 11.7 11.7 11.7
04 JUN 91 10.7 10.8 10.8 11.0 10.6 115 10.9
18 JUN 91 10.5 10.5 10.4 10.5 104 10.5 10.5
02JUL91 9.7 9.7 98 98 9.8 9.5 9.7
16 JUL 91 79 19 16 78 78 N/A 78
30JUL91 15 1.5 72 74 12 8.0 75
13 AUG 91 75 7.0 6.8 12 72 85 74
27 AUG 91 77 76 74 71 7.0 7.9 15
10 SEP 91 8.0 8.0 7.8 79 78 81 79
24 SEP 91 8.1 8.4 8.2 7.9 8.1 8.7 8.2
WY 91 MEAN 98 9.7 9.7 9.7 9.6 102 9.8
STUDY MEAN 93 9.2 9.2 93 92 9.7 93




Table 5. Mean dissolved oxygen (percent saturation) among
sampled stations of the Spokane River during the June
29, 1990 to September 24, 1991 sample period.

Sample Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 RIVER

Date (RM111.1) (RM1088) (RM1062) (RM103.5) (RM1025) (RM100.7) MEAN
29JUN 90 1082 1110 1133 101.3 9.8 N/A 1049
09 JUL 90 97.0 917 94.4 N/A 99.4 100.6 97.8
23JUL %0 86.7 853 82.0 94.6 97.3 88.9 89.1
06 AUG 90 95.5 92.4 953 99.7 972 94.8 95.8
20 AUG 90 66.8 66.4 752 795 716 78.2 740
03 SEP 90 71.6 76.3 90.3 93.5 92.2 89.1 855
17 SEP %0 87.8 835 813 8238 83.8 852 84.1
01 OCT 90 89.9 88.1 86.0 88.2 85.1 839 86.9
15 OCT 90 813 79.7 92 81.2 80.5 849 81.1
29 OCT 90 79.4 815 808 79.4 7538 83.0 80.0
12NOV 90 9.9 822 80.4 80.0 802 - 84.7 83.1
18 DEC 90 852 853 84.8 84.0 83.0 97.8 86.7
15JAN91 902 © 888 86.8 85.1 84.9 922 88.0
12FEB 91 914 817 928 924 90.0 92.7 91.2
12MAR 91 93.0 930 9238 925 92.6 95.0 93.2
09 APR 91 94.4 94.5 94.4 94.8 953 N/A 94.7
07 MAY 91 949 95.7 970 98.0 96.0 N/A 963
21 MAY 91 103.0 1049 104.7 1052 105.1 101.9 104.1
04 JUN 91 100.2 1013 101.9 104.8 94.0 107.5 101.6
18JUN 91 9.6 100.8 1009 1011 99.7 1048 101.2
02JUL 91 102.0 101.5 101.5 100.9 1024 98.2 101.1
16 JUL 91 88.0 874 845 86.6 86.9 N/A 86.7
30JUL 91 85.4 857 81.6 84.5 832 922 854
13 AUG 91 86.3 80.2 78.9 83.1 835 9.2 85.2
27 AUG 91 93.8 91.8 90.2 87.0 86.3 97.6 91.1
10 SEP 91 871 874 859 87.3 86.8 90.4 875
24 SEP 91 85.6 87.4 85.1 81.8 83.4 91.9 85.9
WY 91 MEAN 91.1 90.2 89.5 89.9 88.7 94.0 90.6
STUDY MEAN 90.2 89.5 89.7 90.4 89.4 92.8 90.3
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Table 6. Mean electrical conductivity (umhos) among sampled
stations of the Spokane River during the June 29, 1990
to September 24, 1991 sample period.
Sample Sta. 1 Sta. 2 Sta.3 Sta. 4 Sta. 5 Sta. 6 RIVER
Date (RM111.1) (RM108.8) (RM1062) (RM103.5) (RM102.5) (RM100.7) MEAN
29 JUN 90 394 39.9 402 40.4 40.3 N/A 40.0
09 JUL 90 411 438 463 N/A 452 39.0 433
23JUL %0 62.7 6538 69.4 69.1 58.5 61.6 64.5
06 AUG %0 481 484 49.7 49.2 47.7 419 475
20 AUG %0 335 43 396 414 415 1036 49.0
03 SEP 90 39.0 450 444 438 42.6 40.5 426
17 SEP %0 39.7 416 41.1 428 423 429 417
01 OCT %0 315 39.7 40.1 40.7 40.4 343 3838
150CT %0 334 362 354 36.4 36.1 425 36.7
29 OCT %0 404 416 412 417 403 36.6 403
12NOV %0 397 407 405 407 401 355 395
18 DEC 9% 325 336 337 34.0 338 332 335
15JAN91 304 30.9 311 29.9 315 28.6 304
12FEB 91 303 30.6 305 306 30.4 218 300
12 MAR 91 30.0 29.5 320 29.9 29.6 327 30.6
09 APR 91 29.9 30.2 30.2 289 29.5 N/A 29.7
07 MAY 91 N/A N/A N/A N/A N/A N/A N/A
21 MAY 91 327 329 331 328 325 293 322
04 JUN 91 350 36.5 36.6 374 317 29.7 355
18JUN 9 378 38.6 389 40.0 39.5 384 389
02 JUL 91 414 419 42.0 42.7 419 404 41.7
16 JUL 91 445 46.9 46.7 475 471 N/A 46.5
30JUL91 489 49.9 50.1 50.3 50.2 49.0 49.7
13AUG 91 493 499 50.6 510 50.6 49.7 50.2
27 AUG 91 486 538 5238 534 530 516 532
10 SEP 91 4138 494 496 511 50.6 516 50.0
24 SEP 91 473 482 48.1 486 476 485 481
WY 91 MEAN 38.8 40.1 40.2 40.4 40.1 391 39.8
STUDY MEAN 40.0 416 42.1 42.2 41.6 433 418

T-6



89 'L €L 89 89 89 69 89 L9 NVIAdWN AdNLS
69 'L L 89 L9 69 69 69 69 NVIAIW 16 AM
£9 0L L9 79 £9 £'9 9 £9 £9 16 S +C

99 69 €L 9 99 L9 £9 9 9 16 d4S 01

L9 'L 69 L9 99 99 L9 99 L9 16 ONV LT

9 VIN 09 €9 9 L9 69 89 9 © 16DNVEL

14" 79 79 09 9 9 s9 9 $9 16 1N[ 0

69 oL 89 69 69 69 69 69 69 1671091

9 V/IN 09 €9 £9 9 19 09 L's 16 111L 20

19 9 9 L's 19 19 s Ls €9 16 NNI 8T

89 SL 7L 89 69 89 89 89 8'9 16 NI ¥0

£9 69 oL €9 79 €9 19 6'S Ls 16 AVN 12

Ls 69 (4 8¢ Ls Y 149 (49 s 16 AV LO

8L S'L 18 6L 8L 8L 8L Ll L 16 ¥dV 60

8L SL T8 6L 6'L 6'L Lt UL UL 16 AVIN CL

S'L €L €L 9L oL 9L S'L S'L S'L 16 944 T1

7L L TL 7L L L (4 7L L I6 NVI ST

VL 7L 9L Vi Vi V'L vL €L €L 06040 81

L L Vi L L9 L TL L L 06 AONZ1

V'L £l £8 SL €L 'L €L EL VL 06 1O0 62

7L L €L €L (4 L TL L TL 06 100 ST

L L 6'L €9 £t 'L Tl TL oL 06 LO0O 10

TL YL LL TL TL TL oL 0L 69 06 ddS L1

8'9 oL LL 89 89 L9 L9 99 9 06 dAS €0

L9 VIN €L 89 89 L9 L9 99 9 06 ONV 0

oL L L'L 0L 0L oL 69 89 L9 06 DNV 90

0L 89 €L oL 0L 0L 69 69 L9 06 TN[ €T

TL VIN VIN 99 89 VIN L TL TL 06 101[ 60

L9 VIN VIN VIN 99 L9 L9 89 L9 06 NN[ 62

NVIGEN (ST0I NG L OTT N (L0001 W) (§201 W) (S€0T INYD (2901 WD) (8'80T WD) (T'TTT WY aeq
MIA  dIMMAD JIMMVAD 9w c®ls  pels  gtes  ZES 1es ojdureg
‘potaad ajdwes 1661 ‘vz 4oqualdas 03 0661 ‘62 dunf 3yjl
Butanp J4aaly sueyods ayj jo suoijels pajdwes Buowe Hd */ ?lqel



-8

0T LT v'6 01 €1 0T 01 01 60 NVAN AdNLS
0T 97 1'6 01 1 01 60 60 80 NVEN 16 AM
vl 7t 79 (A 9T €1 I ST €1 16 d4S T
<o e VT Lo 90 90 S0 S0 0 16 d4S 01
S0 61 Ly 90 90 80 90 1Y) 0 16 DNV LT
S0 VIN L8 S0 S0 S0 S0 1Y) 0 16 DNV €T
90 8V 06 90 Lo 90 90 S0 o 16 10f OE
80 9t 86 60 80 80 80 80 Lo 16 1IN 91
S0 VIN 96 S0 <o 90 S0 90 S0 16 "IN([ 20
S0 (A4 '8 S0 90 S0 90 S0 S0 T6 NNI 8T
60 €T s 90 Tt 0T 80 60 60 16 NI ¥0
60 el 6 60 [ 80 01 80 80 16 AV 1T
€1 (1 X4 (1¥41 I'T Tt Tl Vi ST ST 16 AV LO
61 Le 01l 0C 8’1 6'1 6’1 L'l 8T 16 ddV 60
6’1 T So1 0c LT 0C 6’1 €T L't 16 dVIN T1
Lt €T Stl 81 L'l L't LT LT 97 16 994 T1
[ § 87 So1 ST €1 €1 €1 T1 1 T6 NVI ST
60 e 'yl 'l 60 80 80 80 80 06 0dd 81
[ vT (4] 90 1249 o S0 0 0 06 AONZI
90 vl 76 S0 01 01 S0 S0 £0 06 LOO 6C
Lo L'e 0el Lo 60 Lo 90 80 S0 06 1LOO ST
60 1 99 91 80 60 01 Lo S0 06 100 10
Lo 6’1 96 €1 90 Lo 90 90 90 06 d9S LT
90 L't L Lo Lo 90 90 90 S0 06 49S €0
1 V/N oSt €1 (A 80 90 A4 60 06 ONV 0T
1 §T Tl 80 91 01 't 1 80 06 DNV 90
Tl Tl 16 (A ST [A! Tt Lo Lo 06 "IN €T
91 VIN V/IN 01 i 91 ST 6’1 07 06 I(1f 60
VT VIN V/IN V/IN 0t 91 6’1 L 6T 06 NNI 6T
NVAN (ST0T W) (Lo1T WD (L'00T WD) (SZ20T WD) (S€01 D) (2901 WD) (8801 W) (T'T11T WY aeq
YIAIN  dIMMId IMMVAD  9'eis e ¥es € eg zes 1®s spdureg
*poruad a|dwes
1661 ‘p2 4aquaidas 03 0661 ‘62 aunf ay3 Burunp aaaly
aueyods ayj jo suorjels pajdwes Buowe (nIN) A3LpLquny ‘g alqel



iy

Table 9. Mean secchi disk depths (m) among sampled stations of
the Spokane River during the June 29, 1990 to
September 24, 1991 sample period.

Sample Sta. 1 Sta.2 Sta.3 Sta. 4 Sta.5 RM106.2- RM 1025
Date (RM1111) (RM1088) (RM1062) (RM1035) (RM102.5) MEAN
29 JUN 90 >33 36 38 33 31 34
09 JUL 90 >32 37 47 N/A 36 41
23JUL 90 >34 >45 50 44 51 48

06 AUG 90 >32 >4.7 40 40 36 39

20 AUG 90 >32 2.0 36 39 41 39
03 SEP 90 >3.1 >4.5 40 36 42 39
17 SEP %0 >32 >43 48 45 42 45
01 OCT 90 >2.8 38 36 35 37 36
150CT % >2.7 >4.0 58 55 5.0 54
29 OCT 90 >2.7 >38 >6.1 62 72 6.5

12NOV 90 >28 >4.0 54 59 6.1 58
18 DEC 90 >28 >38 39 40 34 3.8
15JAN 91 >1.9 >28 31 31 27 3.0
12FEBY1 >2.0 18 26 25 29 26

12MAR 91 >22 >28 2.7 2.8 28 2.8
09 APR 91 >2.1 28 23 2.9 22 2.4

07 MAY 91 2.8 27 2.8 27 26 2.7

21 MAY 91 29 2.8 27 2.4 23 25
04 JUN 91 >3.0 >38 34 42 42 39
18JUN91 >3.1 43 42 50 43 45
02JUL 91 >31 35 42 38 39 4.0
16JUL 91 >3.0 33 38 29 31 32
30JUL91 >32 >4.6 4.4 49 38 43

13 AUG 91 >3.0 >42 42 41 41 41

27 AUG 91 >3.0 41 338 31 2.9 33
10 SEP 91 >32 >4.4 6.2 58 58 59
24 SEP 91 >2.9 41 55 52 52 53

WY 91 MEAN N/A N/A 4.0 4.0 39 4.0
STUDY MEAN N/A N/A 41 40 39 4.0




Table 10. ) Ch]orophy]] a concentrations (mg/m3) among sampled
stations of the Spokane River during the June 29, 1990
to September 24, 1991 sample period.

Sample Sta. 1 Sta.2 Sta. 3 Sta. 4 Sta. 5 Sta. 6 RIVER
Date (RM 111.1) (RM 108.8) (RM 106.2) (RM 103.5) (RM 102.5) (RM 100.7) MEAN
29 JUN 90 193 1.06 1.62 093 130 N/A 137
09JUL 90 1.77 2.40 2.82 N/A 3.80 4.90 314
23JUL 9 0.00 0.04 217 532 149 0.40 1.57
06 AUG 9% 1.79 2.08 5.19 137 5.06 0.00 358
20 AUG %0 255 3.18 392 10.96 9.66 7.80 6.35
03 SEP 90 2.19 3.38 6.73 8.58 7.37 7.07 5.89
17 SEP 90 1.50 1.71 1.59 223 242 320 211
01 OCT 9% 2.82 435 443 6.58 5.85 6.98 517
150CT 90 272 381 2.66 291 332 311 3.09
29 OCT 9 1.90 4.61 331 297 2.69 3.01 3.08
12NOV Y 246 272 3.02 2.64 2.66 3.65 2.86
18 DEC %0 441 3.10 2.77 3.52 0.94 0.00 2.46
15JAN91 1.83 1.83 1.37 2.76 2.17 2.38 2.06
12FEB 91 334 3.53 382 353 372 325 353
12 MAR 91 3.02 3.00 291 3.06 2.83 312 2.99
09 APR 91 3.52 3.87 1.16 4.66 4.31 5.30 3.80
08 MAY 91 7.38 6.95 6.66 7.00 6.36 6.54 6.82
21 MAY 91 6.19 6.19 6.70 6.15 7.00 6.52 6.46
04 JUN 91 310 331 297 294 2.65 3.46 3.07
18JUN 91 3.25 12.14 3.69 371 290 2.72 474
02JUL91 2.18 143 2.55 2.52 3.10 235 2.36
16 JUL 91 1.16 1.63 1.93 2.83 3.57 10.55 3.61
30JUL91 0.12 0.00 0.00 212 0.00 0.00 0.37
13 AUG 91 1.27 3.03 2.18 349 3.80 321 2.83
27 AUG 91 1.51 2.09 411 6.55 591 6.87 4.51
10 SEP 91 0.90 1.08 1.40 2.70 4.14 0.00 1.70
24 SEP 91 1.24 1.90 1.76 2.18 2.55 2.39 2.00
WY 91 MEAN 2.72 3.53 2.97 3.75 3.52 3.77 3.38
STUDY MEAN 2.45 3.13 3.09 4.24 3.76 3.80 3.39
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U1t1‘mate Biochemical Oxygen Demand (mg/1) among

Table 17. C : . June
sampled stations of the Spokane River during the
29, 1990 to September 24, 1991 sample period.
"Sample 5 10 15 20 27 35 45

Date STATION Day Day Day Day Day Day Day
20 AUG % 1 33 N/A N/A 72 N/A N/A 120
20 AUG %0 6 4.0 N/A N/A 9.2 N/A N/A 11.7
03 SEP 90 1 18 N/A N/A 48 N/A N/A 24.0
03 SEP 90 6 42 N/A N/A 9.5 N/A N/A 273
17 SEP 90 1 3.0 N/A N/A 57 17 93 N/A
17 SEP 90 6 43 N/A N/A 9.2 10.0 115 N/A
01 OCT 90 1 37 4.0 N/A N/A N/A 78 83
01 OCT 90 6 43 50 N/A N/A N/A 98 108
150CT %0 1 15 N/A 30 32 38 N/A N/A
150CT % 6 28 N/A 53 52 72 N/A N/A
290CT %0 1 05 0.0 03 00 20 N/A N/A
290CT %0 2 15 20 30 27 40 N/A N/A
290CT 90 3 0.5 20 1.7 2.7 4.0 N/A N/A
290CT 90 4 0.5 20 23 2.7 4.0 N/A N/A
290CT 90 5 1.2 20 23 4.0 53 N/A N/A
290CT 90 6 12 2.7 37 40 47 N/A N/A
290CT9 PFWWTP 63 9.7 11.0 143 16.3 N/A N/A
12NOV 90 N/A N/A N/A N/A N/A N/A N/A
18 DEC90 1 N/A NA N/A N/A 84 80 86
18 DEC 90 2 N/A N/A N/A N/A 1.7 8.0 80
18 DEC 90 3 N/A N/A N/A N/A 87 87 9.0
18 DEC90 4 N/A N/A N/A N/A 27 4.0 4.0
18 DEC90 5 N/A N/A N/A N/A 93 93 9.7
18 DEC 90 6 N/A N/A N/A N/A 9.7 10.2 104
18DEC9% CDAWWTP N/A N/A N/A N/A N/A N/A N/A
18DEC% PFWWTP N/A N/A NA N/A 284 30.7 30.4
15JAN91 N/A N/A NA N/A N/A N/A N/A
12FEB 91 1 17 27 50 63 63 63 67
12 FEB 91 6 30 53 63 70 70 1.0 7.0
12FEB91 CDAWWTP 16.7 46.7 70.0 1100 2833 286.7 286.7
12FEB91 PFWWTP 120 220 26.7 30.0 327 36.7 373
12MAR 91 1 67 144 153 124 124 120 130
12MAR 91 6 84 150 180 16.3 16.7 15.7 15.7
12MAR91 CDAWWTP 450 >270 N/A N/A NA  NA N/A
12MAR91 PFWWTP 18.7 24.7 280 353 39.3 413 42.7
09 APR 91 1 33 140 253 26.7 287 28.7 293
.  09APR91 2 33 140 260 26.7 293 300 30.7
 09APR9 3 47 140 26.0 213 300 30.0 30.7
09 APR 91 4 33 133 260 213 253 .7 253
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Table 17. (cont.)

Sample 5 10 15 20 27 35 45

Date STATION Day Day Day Day Day Day Day

09 APR 91 5 33 120 27 213 26.0 2.0 26.0
09 APR 91 6 40 173 253 30.7 30.0 313 313
09APR91 CDAWWTP N/A 380.0 5200 520.0 500.0 490.0 500.0
09APR91 PFWWTP 14.0 193 20 2.0 287 280 30.0
07 MAY 91 1 30 43 63 83 100 11.0 117
07 MAY 91 2 33 4.7 87 10.3 120 127 130
07 MAY 91 3 57 63 70 9.7 11.0 123 130
07 MAY 91 4 27 33 70 87 103 11.0 117
07 MAY 91 5 20 33 73 8.0 107 113 127
07 MAY 91 6 30 6.0 17 9.0 107 120 130
07MAY91 CDAWWTP 100.0 1200 200.0 4200 660.0 740.0 740.0
07TMAY91 PFWWTP 120 160 187 27 26.7 280 30.0
21 MAY 91 1 47 6.0 83 10.0 107 11.0 117
21 MAY 91 6 6.0 6.7 83 10.0 11.0 123 123
21MAY91 CDAWWTP 2200 600.0 900.0 960.0 1000.0 1020.0 10200
21MAY91 PFWWTP 140 26.0 30.7 333 347 36.7 380
04 JUN 91 1 37 53 6.0 6.7 80 9.0 9.0
04 JUN 91 6 44 6.0 71 77 82 83 83
04JUN91 CDAWWTP 80.0 160.0 200.0 560.0 660.0 780.0 800.0
04JUN91 PFWWTP 167 280 34.0 3.7 387 420 427
18JUN91 1 23 37 47 50 63 6.7 73
18JUN91 6 33 40 53 6.7 6.7 83 87
18JUN91 CDAWWTP 120.0 340.0 430.0 440.0 450.0 4300 380.0
18JUN91 PFWWTP 10.7 213 333 387 413 440 453
02JUL 91 1 27 27 30 47 53 57 57
02JUL 91 6 33 37 40 53 7.0 70 73
02JUL91 CDAWWTP 40.0 60.0 160.0 540.0 680.0 700.0 700.0
02JUL91 PFWWTP N/A N/A N/A N/A N/A N/A N/A
16JUL 91 1 27 30 33 43 47 57 57
16JUL 91 6 30 50 6.0 70 77 83 83
16JUL91 CDAWWTP 80.0 280.0 380.0 540.0 660.0 660.0 660.0
16JUL91 PFWWTP 107 173 233 287 327 36.0 373
30JUL 91 1 33 30 57 6.0 40 57 6.0
30JUL91 6 33 5.7 57 63 6.7 70 70
30JUL91 CDAWWTP 1200 300.0 360.0 660.0 660.0 660.0 660.0
30JUL91 PFWWTP 200 393 >41.3 N/A N/A N/A N/A
13AUG 91 1 13 20 27 37 50 57 6.0
13AUG91 6 17 2.7 33 37 47 50 57
13AUG91 CDAWWTP 60.0 140.0 360.0 560.0 660.0 660.0 700.0
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Table 17. (cont.)
‘Sample 5 10 15 20 27 35 45
Date STATION Day Day Day Day Day Day Day
13AUGY91 PFWWTP N/A N/A N/A N/A N/A N/A N/A
27 AUG9N 1 32 27 33 37 57 73 N/A
27 AUG 91 6 40 33 47 6.0 6.7 83 N/A
27AUG91 CDAWWTP 120.0 300.0 560.0 620.0 680.0 700.0 N/A
27AUGY91 PFWWTP 153 4.0 287 313 333 353 N/A
10 SEP 91 1 30 28 33 43 N/A N/A N/A
10 SEP 91 6 14 43 6.0 77 N/A N/A N/A
10SEP91 CDAWWTP 40.0 400.0 480.0 640.0 N/A N/A N/A
10SEP91 PFWWTP 20.0 N/A N/A N/A N/A N/A N/A
24SEP91 1 50 N/A N/A N/A N/A N/A N/A
24 SEP 91 6 6.0 N/A N/A N/A N/A N/A N/A
24SEP91 CDAWWTP 20.0 N/A N/A N/A N/A N/A N/A
24SEP91 PFWWTP 113 N/A N/A N/A N/A N/A N/A
WY 91 MEAN 1 31 4.7 64 70 8.1 94 10.1
6 36 6.1 80 88 95 94 112
CDAWWTP 812 260.6 385.0 5415 626.6 6419 644.7
PFWWTP 132 231 256 295 321 359 371
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Table 20. Post Falls and Coeur D’Alene Wastewater Treatment
Plant monthly mean values for selected parameters of
treated effluent during the June 29, 1990 to September
24, 1991 Spokane River study period. (Data submitted
by the respective WWTP.)
POST FALLS WWTP
DATE FLOW TEMP pH TURB. D.O. 5dBOD F.C. T.P. NH3-N RES. CHLOR.
MGD) (©) (NTU) (mgM) (mg/l) (#/100ml)  (mg/l) (mg/) (mg/h)
6/90 0.76 20.0 6.8 N/A 63 27 10 58 0.98 0.33
7/90 0.78 23.0 6.8 N/A 6.4 15 1.0 4.6 0.28 0.34
8/90 0.82 4.0 6.8 N/A 6.4 14 1.0 51 <0.05 0.26
9/90 0.83 230 6.8 N/A 6.6 1.6 20 44 0.56 0.26
10/90 0.80 18.0 6.8 N/A 6.8 20 210 45 0.56 033
11/90 0.78 15.0 6.7 N/A 17 37 98.0 4.7 0.53 0.28
12/90 0.78 12.0 6.6 N/A 83 42 1.0 4.6 0.15 0.32
1/91 0.80 12.0 6.5 N/A 81 5.0 54.0 45 0.08 0.30
291 0.79 13.0 69 N/A 8.0 5.0 330 4.7 0.08 0.29
3/91 0.78 13.0 69 N/A 84 5.6 85.0 4.7 0.15 0.24
4/91 083 15.0 71 N/A 7.6 41 9.0 44 0.25 0.22
591 0.86 17.0 71 N/A 75 36 36.0 35 N/A 023
6/91 0.86 19.0 71 N/A 74 43 116.0 4.8 0.30 0.23
7/91 0.86 220 6.9 N/A 6.4 6.5 >16.5 39 0.10 0.19
8/91 0.86 230 72 N/A 6.8 39 11.0 44 0.60 0.22
9/91 1.00 21.0 71 N/A 64 55 210 44 14.50 0.38
COEUR D’ ALENE WWTP
DATE FLOW TEMP. pH TURB. D.O. 5dBOD F.C. T.P. NH3-N  RES. CHLOR.
MGD) (© (NTU) (mgl) (mgl)  (#/100ml) (mg/) (mg/l) (mg/D)
6/%0 313 N/A 69 69 44 9.0 17 5.8 2044 0.44
/90 349 N/A 7.0 79 26 180 75 50 21.50 0.17
8/90 335 N/A 69 78 21 23.0 320 48 23.05 0.22
9/90 315 N/A 69 6.5 32 15.0 18 51 21.53 0.20
10/90 312 N/A 7.0 122 48 13.0 <1 4.7 18.57 0.23
11/9 3.04 N/A 69 140 35 140 26 46 19.64 0.04
12/90 316 N/A 7.0 14.7 43 16.0 39 49 23.00 0.25
191 353 N/A 6.9 14.0 32 19.0 1.0 4.7 20.58 0.10
2M 3.64 N/A 6.8 15.2 26 14.0 11 51 21.87 0.06
3/91 288 N/A N/A N/A N/A 158 N/A 51 2145 0.03
4/91 2.88 N/A 6.7 19.6 29 19.7 40720 49 24.55 0.09
5/91 2.87 N/A 6.7 164 26 158 19 43 22.27 0.05
6/91 298 N/A 6.6 N/A 4.9 15.7 1.1 1.2 21.39 0.03
791 321 N/A 64 N/A 49 6.1 13 1.0 1971 0.07
8/91 334 N/A 63 N/A 4.4 7.0 78 08 19.34 0.07
9/91 2.60 N/A 6.4 N/A 43 82 21 0.9 14.21 0.05
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Table 21. Spokane River Citizen Volunteer Monitoring Program
(CVMP) water quality data, at Cedars, Harbor Island,
and Post Falls Bridge, May 1988 to August, 1991.
EDARS”
MEAN MEAN
DATE SECCHI TEMP. D.O. NH3-N NO2 +NO3 TEN TP opP EC CHLOR. a N:P
(m ) j_(_':) {m; ﬂ) (mgh) (mgh) ‘mg/) ‘mg/l) mg/l) {umhos) (ugh)
25MAY 88 0.013 0.014 Lx(/ll.ll L({’(luu (-lrlll/A 52 N/A 11.3:1
27JUN 88 28 20.5 4.0 0.014 0.008 013 0.009 0.001 45 11 15.3:1
19JUL 88 28 20.5 80 0.050 0.018 005 0.008 0.001 48 11 85:1
2ZAUGS88 26 200 15 0.007 0.020 0.09 0.009 0.002 51 17 12.2:1
27SEP 88 25 16.0 80 0.018 0.020 012 0.007 0002 51 1.0 20.0:1
180CT 88 N/A N/A N/A 0.007 0.012 013 0.008 0.001 54 0.7 17.8:1
02 MAY 89 20 80 80 0.020 0.005 018 0.013 0.001 N/A 44 14.2:1
13JUN 89 28 19.0 9.0 oon 0.022 0.03 0.013 0.003 NA 13 361
18JUL 89 28 20.0 80 0.020 0.002 014 0.008 0.002 N/A 0.6 17.8:1
28AUG & 26 190 9.0 0.018 0.001 012 0.007 0,001 N/A 20 17.3:1
11SEP 89 26 15.0 9.0 0.042 0.001 o1 0.008 0.003 N/A 20 13.9:1
100CT & 22 15.0 100 0.093 0.042 018 0.008 0.003 N/A 18 27.8:1
12JUN % 25 1.0 80 0.003 0.003 0.08 0.009 0.001 N/A s 9211
24JUL 90 28 210 9.0 0.005 0.003 012 0.010 0.001 N/A 11 1231
28 AUG 90 28 190 &0 0114 0.003 0.07 0.007 0.001 N/A 13 10.4:1
160CT 90 23 115 85 0.094 0.007 025 0.014 0.001 N/A 21 183:1
02JUL9 N/A NA N/A 0.033 0.005 037 0.006 0.002 N/A 08 N/A
13AUG 91 N/A N/A N/A 0.027 0.005 0.13 0.006 0.002 N/A 0.5 N/A
HARBOR ISLAND
MEAN MEAN
DATE SECCHI TEMP. D.O. NH3-N NO2+NO3 TKN TP opP EC CHLOR. a N:P
(m) ©) (mg) (mgh) (mgh) (op/) (mg/) (mg) __(umhos) (ugh)
25 MAY 88 33 133 120 0.011 0.019 0.14 0.014 0.001 50 N/A 11.3:1
27JUN 88 38 205 9.0 0.027 0.017 013 0017 0.007 46 16 8.6:1
19JUL 88 33 210 15 0.045 0.009 012 0018 0.003 50 17 21
23AUG S8 28 210 60 0.026 0.027 0.19 0.037 0.022 55 6.5 591
27SEP 88 45 15.0 85 0.053 0.036 017 0.029 0.017 53 08 711
180CT 88 N/A N/A N/A 0.024 0.025 013 0.020 0.013 56 0.6 781
13JUN 89 45 190 9.0 0.035 0011 0.03 0.016 0.002 N/A 12 231
18JUL 89 33 21.0 73 0.043 0.004 015 0.019 0.011 N/A 12 81:1
28 AUG 89 58 19.0 80 0.054 0.050 o 0.030 0.006 N/A 30 9.0:1
11SEP 89 40 16.0 90 0.0% 0.007 0.09 0.021 0.007 N/A 30 4.6:1
100CT 89 45 15.0 85 0.187 0.033 0.13 0.020 0.010 NA 18 821
24JUL 90 63 235 6.5 0.040 0.003 024 0.019 0.008 N/A 14 12.7:1
28 AUG 90 53 199 15 0.107 0.003 0.07 0.025 0.006 N/A 39 29:1
16 OCT 90 53 115 18 0.129 0.013 021 0.028 0.009 N/A 12 80:1
02JUL 91 NA N/A NA 0.029 0029 a19 0.002 0.002 NA 1.0 N/A
13 AUG 91 N/A N/A N/A 0.045 0.010 0.30 0.006 0.003 N/A 1.0 N/A_
POST FALLS BRIDGE
MEAN MEAN
DATE SECCHI TEMP. D.O. NH3-N NO2+NO3 TKN OoP EC CHLOR. a N:P
(m) ©_ _ (m w (mgh) _ (mgh) _ (mgh) (m yl) (mgh) _ (umhos) _ (w
25MAY 88 33 137 0013 0.017 0.14 0.014 N/A N/A N/A 1121
27JUN 88 35 204 5.0 0.019 0021 012 0.016 0.005 48 26 881
19JUL 88 28 218 9.0 0.028 0.003 013 0017 0.002 50 34 781
23AUG 88 48 20 9.0 0.010 0.016 012 0028 0.010 55 31 49:1
27SEP 88 48 15.0 80 0.035 0.033 016 0.027 0.017 54 24 711
180CT 88 N/A N/A NA 0.024 0.018 Q16 0023 0.014 56 09 171
13JUN 89 33 190 70 0.037 0.004 0.03 0.015 0.003 N/A 24 191
18JUL & 35 210 6.5 0.021 0.005 Q.15 0.018 0.009 N/A 17 86:1
28 AUG 89 5.8 19.0 80 0.020 0.011 018 0.015 0.001 N/A 40 1271
11SEP 89 33 170 9.0 0.034 0.001 0.09 0.024 0.007 N/A 6.0 381
100CT 89 45 15.0 80 0.021 0.005 012 0.014 0.007 N/A 26 89:1
24JUL 90 55 235 60 0.007 0.003 030 0.016 0.003 N/A 20.6:1
28 AUG 90 55 20.0 80 0.038 0.003 0.07 0.017 0.003 N/A 48 43:1
16 OCT 90 53 111 7.8 0.098 0.013 0.25 0.019 0.007 N/A 21 13.8:1
02JUL9 N/A N/A N/A 0.050 0.008 Qass 0.007 0.002 N/A 10 N/A
=1§ AUG 91 N/A N/A N/A 0.033 0.011 0.23 0.008 0.002 N/A 21 N/A
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Table 22.

August 13, 1991, water quality profiles at Cedars,
“Harbor Island, and Post Falls Bridge, collected by the

Spokane River CVMP.

STATION DEPTH  D.O. TEMP. EC pH
(m)  (mg) (C) (umhos)
CEDARS 0 73 233 44 6.3
CEDARS 1 72 222 44 6.3
CEDARS 2 73 222 44 6.4
CEDARS 2.75 7.3 22.2 44 6.4
HARBOR S. 0 74 227 46 6.1
HARBORIS. 1 73 22.6 46 6.3
HARBORIS. 2 7.3 22.5 46 6.3
HARBOR IS. 3 7.0 22.5 46 6.3
HARBOR IS. 4 6.9 225 46 6.3
HARBOR IS. 5 6.9 225 46 6.3
P.F. BRIDGE 0 72 229 46 6.2
P.F.BRIDGE 1 7.9 229 46 6.4
P.F. BRIDGE 2 7.8 229 46 6.4
P.F. BRIDGE 3 7.6 229 46 6.4
P.F. BRIDGE 4 75 22.8 46 6.3
P.F. BRIDGE 5 73 22.8 45 6.4
P.F. BRIDGE 6 73 228 45 6.4
P.F. BRIDGE 7 73 22.8 45 6.4
P.F. BRIDGE 8 73 22.7 45 6.4
PF.BRIDGE 875 7.3 227 45 6.4

T-24

\-n-.-—_




APPENDIX A

APPENDIX TABLES A-1..4

Tables of Physical /Chemical Profiles and Diel Study
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APPENDIX B
QA /QC Raw Data




Spokane River pH Quality Control.

Date Station Field model 47 Lab model 7 " Lab Model 3500

9/10/91 1 6.2 6.4 N/A
2 6.2 6.4 N/A
3 6.4 6.3 N/A
4 6.3 6.7 N/A
5 6.2 6.6 N/A
6 6.3 6.5 N/A
PF 6.7 73 N/A
CDA 6.4 69 N/A
5/12/91 1 6.1 5.7 N/A
2 6.5 59 N/A
3 6.6 6.1 N/A
4 6.7 6.3 N/A
5 6.7 62 N/A
6 6.7 6.3 N/A
PF 7.0 6.9 N/A
CDA 72 7.0 N/A
712/91 1 59 5.7 : N/A
2 53 6.0 N/A
3 55 6.1 N/A
4 5.6 6.2 N/A
5 58 6.3 N/A
6 59 6.3 N/A
PF NA NA N/A
CDA 6.3 6.0 N/A
3/12/91 1 13 7.7 N/A
2 73 1.7 N/A
3 7.4 7.7 N/A
4 7.5 79 N/A
5 74 79 N/A
6 15 19 N/A
PF 71 7.5 N/A
CDA 8.0 ‘ 8.2 . N/A




51

10/1/90

River (1 - 6)
PF
CDA

A B WN =

CDA

N W AW

CDA

5.0
5.2
5.5
5.6
5.6
5.7
6.8
7.4

6.9
6.9
7.0
7.1
3.5
6.4
7.1
7.9

Grand Mean

6.3

72

5.1
52
54
55
5.7
5.8
6.9
7.2

7.0
7.1
7.1
7.1
33
6.3
71
79

Mean of Ranges

0.3
0.3
03

53
53
54
5.5
5.6
5.7
6.9
7.1

71
71
7.0
7.0
33
6.5
7.0
78




Spokane River Nutrient Quality Control.

NH3 DUP’S

location # of dup’s mean std dev.
river 21 0.141962 0.02283
pfwwtp S 1.586 0.392602
cdawwtp 2 23.4725 0.015
NO3 DUP’S

Location # of Dup’s mean Std dev.
river 18 0.070139 0.009594
pfwwtp 2 12.735 0.48
cdawwtp 3 2.064683 0.11183
O-P DUP’S

Location # of dup’s mean std dev.
river 18 <.006 0.001329
pfwwtp 3 3.791667 0.153261
cdawwtp 2 3.985 0.05

TP DUP’S

Location # of dup’s mean std dev.
river 28 0.01281 0.002452
pfwwtp 3 3.014683 0.074962
cdawwtp 1 3.73 0.02
TKN DUP’S

Location # of dup’s mean std dev.
river 49 N/A 0.0137
pfwwtp 3 N/A 0.1367
cdawwtp 3 N/A 0.1367




Spokane River Chlorophyll a Quality Control.

chlor a (mg'm3)

Date sta Run1l Run?2 mean
Aug 6, 1990 1 1.79 1.93

2 2.08 1.85

3 5.19 5.16

4 7.37 7.25

5 5.06 6.31

6 0 0.24
Date sta Run1 Run2
Apr 9, 1991 1 3.52 3.56

2 3.87 3.94

3 1.16 1.08

4 4.66 4.93

S 4.31 3.91

6 53 5.24
Date sta Run1 Run 2
July 30, 1991 1 0.12 0

2 0 0

3 0 0.14

4 2.12 2.01

5 0 0

6 0 0.04

Grand Mean Mean of Ranges

River (1 - 6) 2.6 0.19

1.86
1.965
5.175

7.31
5.685

0.12

3.54
3.905
1.12
4.795
4.11
5.27

0.06

0.07
2.065

0.02

range

0.14
0.23
0.03
0.12
1.25
0.24

0.04
0.07
0.08
0.27

0.4
0.06

0.12

0.14
0.11

0.04




NH3 DUP’S

location

RIVER
PFWWTP
CDAWWTP

NO3 DUP’S
location

RIVER
PFWWTP
CDAWWTP

O-PDUP’S
location

RIVER
PFWWTP
CDAWWTP

TP DUP’S
location

RIVER
PFWWTP
CDAWWTP

TKN DUP’S

RIVER

PFWWTP
CDAWWTP

NUTRIENT DUPLICATES - STD. DEVIATIONS

# of dup’s

21

# of dup’s

18

# of dup’s

18

# of dup’s

28

49

mean

0.14
1.59
23.47

mean

0.07
12.74
2.06

mean

<.006
3.79
3.99

mean

0.01
3.01
3.73

std dev.

0.02
0.39
0.02

std dev.

0.01
0.48
0.11

std dev.

0.00
0.15
0.05

std dev.

0.00
0.07
0.02

0.01
0.14
0.14



Spokane River S-day BOD Quality Control.

5-day BOD

Date - Station Run 1 Run 2 Run3 mean range

Aug 6, 1990 1 2.1 36 1.3 2.3333333 23
2 33 53 43 2
3 46 4 4.3 0.6
4 4.8 6.6 5.7 1.8
S 4.5 5.5 5 1
6 33 8.7 4 4.3333333 24
PF 126 154 14 2.8
CDA * >50 >50 N/A N/A

* — sample = < 2 mg/l after 5 days.

Date Station Run 1 Run 2 Run 3

Jan 15, 1991 1 3 4 44 38 1.4
2 2.7 33 3 0.6
3 4 2.7 3.35 13
4 33 27 3 0.6
5 27 27 27 [
6 33 35 7 35 0.2
PF 77 10 8.85 23
CDA 70.1 79.3 74.7 9.2

Date Station Run 1 Run 2 Run3

May 8, 1991 1 2 4 3 3 2
2 33 33 3.3 0
3 N/A N/A N/A N/A
4 24 3 2.7 0.6
H 1.6 24 2 0.8
6 22 4 2.8 3 1.8
PF 13.6 10.4 12 3.2
CDA 75 125 100 50

Date Station Run 1 Run 2 Run 3

July 16, 1991 1 26 2.5 2.9 2.6666667 0.4
2 0.6 0.8 0.7 0.2
3 1.9 2 1.95 03
4 3 10.4 6.7 7.4
S 1.7 2.3 2 0.6
6 3 28 3.2 3 04
PF 105 10.9 10.7 0.4
CDA 62.5 97.5 80 35

Date Station Run 1 Run 2 Run 3

Sept 24, 1991 1 6.7 33 5 5 3.4
2 6 6 6 0
3 4.2 5.2 4.7 1
4 4.1 3.9 4 0.2
5 4.3 3.7 4 0.5
6 2.5 6 9.5 6 7
PF 10.8 11.8 113 1
CDA 15 25 20 10
Grand Mean Mean of Ranges

River (1 - 6) 37 14

PF 11.4 1.9

CDA 68.7 26.1

No ultimate BOD samples were run in duplicate due to limitations on glassware.



Feb 12, 1991

Sept 17, 1990.

N W N -

CDA

May 7, 1991.

AV E W -

CDA

River (1-6)
PF
CDA

River (1 - 6)
PF
CDA

Fecal Coliform

UofI(1)
1

1

7

10

12

32

54

42

Fecal Coliform
UofI(1)

<1

<1

<1

<1

<1

1

<1

NA

Spokane River Bacteria Quality Control.

Fecal Streptococcus FC Mean FCRange

DEQ UofI DEQ

1 0 1 0.5 1

7 4 7 85 3

3 0 3 4 2

2 1 4 2 0

5 1] 2 5 0

1 1 2 0.5 1

340 16 20 325 30

10 29 20 9 2
Fecal Streptococcus

Uofl(2) UofI(1) UofI(2)

3 4 8 2 2

14 13 8 125 3

9 1 6 8 2

9 1 4 9.5 1

16 6 5 14 4

30 1 14 31 2

38 20 2 46 16

44 2 6 43 2
Fecal Streptococcus

UofI(2) UofI(1) UofI(2)

2 <1 <1 1.25 15

<1 <1 2 0.5 0

1 4 3 0.75 0.5

<1 ) 7 0.5 0

<1 2 1 0.5 0

2 3 5 15 1

2 1 3 125 15

NA NA NA NA NA

Fecal Coliform

Grand Mean Mean of Ranges

5.7 133

124.1 158

26 2

Fecal Streptococcus

Grand Mean Mean of Ranges

44 24

13.7 27

14.25 6.5

FS Mean

0.5
5.5
15
25

15
18
4.5

1
10.5
85
25
5.5
125
21

0.5
125
35

15

NA

FS Range
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APPENDIX C

Morphometric Maps of the Spokane River
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Coeur d'Alene Lake outlet, May-October, 1980.
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APPENDIX D

Appropriate Idaho Water Quality Standards
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"01.2200,

YQUALITY | IDAPA 16.01.2200,

2161 —- 01.2199 (RESERVED)

GENERAL WATER QUALITY STANDARDS. The following general
water quality standards will apply to waters of the
State, both surface and underground, in addition to the
water quality standards set forth for specifically
classified waters. Idaho Department of Health and Wel-
fare Rules and Regqulations Sections 01.2200,04. --
01.2200,06. will, however, apply only to surface
waters. As a result of man-caused point or nonpoint

source discharge, waters of the State must not contain:
(1-30-80)

01. Hazardous Materials. Hazardous materials (see
Idaho Department of Health and Welfare Rules and
Regulations Section 01.2003,19.) in concentrations
found to be of public health significance or to
adversely affect designated or protected benefi-
cial uses. These materials do not include sus-
pended sediment produced as a result of nonpoint
source activities. (1-1-85)

02. Deleterious Materials. Deleterious materials (see
Idaho Department of Health and Welfare Rules and
Regulations Section 01.2003,07.) in concentrations
that impair designated or protected beneficial
uses without being hazardous. These materials do

not include " suspended sediment produced as a-

result of nonpoint source activities. (1-1-85)

03. Radioactive Materials. Radioactive materials or
radioactivity which:

a. Exceed one-third (1/3) of the values 1listed
in Idaho Department of Health and Welfare
Rules and Regulations, Title 1, Chapter 9,
Section 01.9110,03.a.ii., "Rules Governing
Radiation Control." (1-1-85)

b. Exceed concentrations required to meet the
"Radiation Protection Guides" for maximum
exposure of critical human organs recommended
by the former Federal Radiation Council in
the case of foodstuffs harvested from these
waters for human consumption. (1-30-80)

04. Floating, Suspended or Submerged Matter. Floating,
suspended, or submerged matter of any kind in
concentrations causing nuisance or objectionable
conditions or that may adversely affect designated
beneficial uses. This matter does not include sus-
pended sediment produced as a result of nonpoint
source activities. (2-2-83)



07.

IDAPA 16.01.2200,05.

Excess Nutrients. Excess nutrients that can cause
visible slime growths or other nuisance aquatic
growths impairing designated or protected benefi-
cial uses. (1-30-80)

Oxygen-Demanding Materials. Oxygen-demanding mate-
rials in concentrations that would result in an
anaerobic water condition. (1-30-80)

Suspended Sediment. Suspended sediment in concen-
trations that seriously injure a designated or
protected beneficial use. (2-2-83)

01.2201 -- 01.2249 (RESERVED)

01.2250,

WATER QUALITY CRITERIA FOR USE CLASSIFICATIONS

0l.

02.

03.

Primary Contact Recreation. Between May 1 and Sep-
tember 30 of each calendar year, waters designated
for primary contact recreation are not to contain
fecal coliform bacteria significant to the public
health in concentrations exceeding: (1-30-80)

a. 500/100 ml. at any time; and (1-30-80)

b. 200/100 ml. in more than ten percent (10%) of
the total samples taken over a thirty (30)
day period; and (1-30-80)

C. A geometric mean of 50/100 ml. based on a
minimum of five (5) samples taken over a
thirty (30) day period. (1-30-80)

Secondary Contact Recreation. Waters designated
for secondary contact recreation are not to con-
tain fecal coliform bacteria significant to the

public health in concentrations exceeding:
(1-30-80)

a. 800/100 ml. at any time; and (1-30-80)

b. 400/100 ml. in more than ten percent (10%) of
the total samples taken over a thirty (30)
day period; and (1-30-80)

C. A geometric mean of 200/100 ml. based on a
minimum of five (5) samples taken over a
thirty (30) day period. (1-30-80)

Warm Water Biota. Waters designated for warm water
biota are to exhibit the following character-
istics: (1-30-80)

a. Dissolved oxygen concentrations exceeding S




04.

IDAPA 16.01.2250,03.a.

'mg/l at all times. In lakes and reservoirs

this standard does not apply to: (1-30-80)

i. The bottom twenty percent (20%) of the
water depth in natural lakes and
reservoirs where depths are thirty-
five (35) meters or less. (1-30-80)

ii. The bottom seven (7) meters of water
depth in natural lakes and reservoirs
where depths are greater than thirty-
five (35) meters. (1-30-80)

iii. Those waters of the hypolimnion in
stratified lakes and reservoirs.
(1-30-80)

Hydrogen Ion Concentration (pH) values within

the range of 6.5 to 9.0. (1-30-80)

Water temperatures of 33° C or less with a
maximum daily average not greater than 29° C.
(1-30-80)

The total concentration of dissolved gas not
exceeding one hundred ten percent (110%) of
saturation at atmospheric pressure at the
point of sample collection. (1-30-80)

Mean concentration of un-ionized ammonia at a
level of 005. mg/l or less as based on a
minimum of five (5) samples taken over a
thirty (30) day period. (1-30-80)

Cold Water Biota. Waters designated for cold water

biota are to exhibit the following character-
istics: (1-30-80)

a.

Dissolved Oxygen Concentrations exceeding 6
mg/l at all times. In lakes and reservoirs
this standard does not apply to: (1-30-80)

i. The bottom twenty percent (20%) of
water depth in natural lakes and
reservoirs where depths are thirty-
five (35) meters or less. (1-30-80)

ii. The bottom seven (7) meters of water
depth in natural lakes and reservoirs
where depths are greater than thirty-
five (35) meters. (1-30-80)

iii. Those waters of the hypolimnion in
stratified lakes and reservoirs.



TER QUALITY

05.

IDAPA 16.01.2250,04.b.

(1-30-80)

b. Hydrogen Ion Concentration (pH) values within
the range of 6.5 and 9.0. (1-30-80)

c. Water temperatures of 22° C or 1less with a
maximum daily average of no greater than 19°
C. _ (1-30-80)

d. The total concentration of dissolved gas not
exceeding one hundred ten percent (110%) of
saturation at atmospheric pressure at the
point of sample collection. - (1-30-80)

e. Mean concentration of un-ionized ammonia at a
level of 004. mg/l or less as based on a
minimum of five (5) samples taken over a
thirty (30) day period if water quality char-
acteristics are near optimal for the pro-
tected use. In all other cases, the mean
concentration of un-ionized ammonia is to be
002. mg/l or less as based on a minimum of
five (5) samples taken over a thirty (30) day
period. (1-30-80)

Salmonid Spawning. Waters designated for salmonid
spawning are to exhibit the following character-
istics during the spawning period and incubation
for the particular species inhabiting those
waters: (1-30-80)

a. Dissolved Oxygen concentrations exceeding 6
mg/l or ninety percent (90%) of saturation,
whichever is greater. (1-30-80)

b. Hydrogen Ion Concentration (pH) values within
the range of 6.5 to 9.0. (1-30-80)

c. Water temperatures of 13° C or 1less with a
maximum daily average no greater than 9° C.
(1-30-80)

da. Total concentration of dissolved gas not
exceeding one hundred ten percent (110%) of
saturation at atmospheric pressure at the
point of sample collection. . (1-30-80)

e. Mean concentration of un-ionized ammonia at a
level of 004. mg/l or less as based on a
minimum of five (5) samples taken over a
thirty (30) day period if water quality char-
acteristics are near optimal for the pro-
tected use. In all other cases, the mean
concentration of un-ionized ammonia is to be




ii.
iii.
iv.
v.
vi.

QUALITY

IDAPA 16.01.2250,05.e.

002. mg/1 or' less as based on a minimuem of

five (5) samples taken over a thirty
period.
Waters

06. Domestic Water Supplies.

(30) day
(1-30-80)

designated for

domestic water supplies are to exhibit the follow-

ing characteristics: (1-30-80)
TABLE
Maximum
Allowable :
Concentrations Degrees
Substance mg/1 Celsius
Arsenic 005.0 (1-30-80)
Barium 1.000 (1-30-80)
Cadmium 001.0 (1-30-80)
Chromium 005.0 (1-30-80)
Cyanide 0.200 (1-30-80)
Fluoride*
2.400 Up to 12.0{(1-30-80)
2.200 12.1 - 14.6{(1-30-80)
2.000 14.7 - 17.6 |(1-30-80)
1.800 17.7 = 21.4|(1-30-80)
1.600 21.5 - 26.1|(1-30-80)
1.400 26.3 - 32.5{(1-30-80)
Lead 005.0 (1-30-80.)
Mercury 0.002 (1-30-80)
Nitrate (as N) 10.000 (1-30-80)
Selenium 001.0 (1-30-~80)
Silver 005.0 (1-30-80)
Endrin 0.0002 (1-30-80)
Lindane 0.004 (1-30-80)
Methoxychlor 0.100 (1-30-80)
Sodium No maximum established;
20 suggested as optimum (1-1-85)
Toxaphene 0.005 (1-30-80)
Trihalomethanes 0.100 (1-1-85)
2,4-D 0.100 (1-1-85)
2,4,5-TP Silvex 001.0 (1-1-85)
* As determined by the average annual
maximum daily air temperature for the area
where the water is to be used.

t. Radioactive materials. Radioactive materials

or radioactivity not to exceed conce
specified in
Welfare Rules and Regulations
Chapter 8, Section 01.8102,01.,

erning Public Drinking Water Systems.

ntrations

Idaho Department of Health and
Title 1,
"Rules Gov-

(1-1-85)



APPENDIX E

Water Quality Characteristics of Other Northern Idaho Streams



Water quality characteristics of the Upper Spokane River, the Pend Oreille
. ‘River below Box Canyon Dam, and the Palouse River near Potlatch, Idaho.*

Spring Water Quality Characteristics (April)

Spokane R. Pend Oreille R. Palouse R.

(4/9/91) (4/90) (4/20/76)
Temperature (C) 3.9 8.7 3.5
Dissolved Oxygen (mg/1) 12.5 11.05 119
Secchi (m) 24 1.7 N/A
pH 7.8 7.9 7.2
Total Phosphorus (mg/l) 0.018 0.022 0.26
Total Kjeldhal Nitrogen (mg/1) 0.15 0.29 1.2
Nitrate-nitrogen (mg/l) 0.089 0.04 - 1.07
Ammonia-nitrogen (mg/1) 0.14 0.21 0.07
Chlorophyll a (mg/m3) 3.8 4.1 N/A

Late-Summer Water Quality Characteristics (Aug.-Sept.)

Spokane R. Pend Oreille R. Palouse R.

(8/27/91) (8/89 & 8/90) (9/10775)
Temperature (C) 25.6 217 18.5
Dissolved Oxygen (mg/l) 7.5 8.4 8.5
Secchi (m) 33 4.5 N/A
pH 6.7 83 7.2
Total Phosphorus (mg/1) 0.01 0.01 0.08
Total Kjeldhal Nitrogen (mg/1) 0.19 0.16 1.7
Nitratc-nitrogen (mg/1) 0.04 0.02 <.01
Ammonia-nitrogen (mg/l) 0.19 0.15 0.21
Chlorophyll a (mg/m3) 4.51 1.02 N/A

* _. Pend Oreille River data from WATER QUALITY, FISH AND WILDLIFE CHARACTERISTICS
OF BOX CANYON RESERVOIR, WASHINGTON. C. M. Falter, C. Baines, and J. W. Carlson.
1991. Completion Report 1989-1990. University of Idaho.

Palouse River data from WATER QUALITY STATUS REPORT, PALOUSE RIVER.
1975-1976. Report No. 33. Idaho Department of Health and Welfare.

Division of Environment.




REVIEW COMMENTS AND AUTHORS' RESPONSES
SPOKANE RIVER WATER QUALITY STUDY
JUNE, 1990 - OCTOBER, 1991

March 24, 1992

Note of the Authors: Many of following reviewers' questions and comments refer
to points that were simply beyond the scope of this study. We point out that this study
was not, nor was it ever intended to be, an exhaustive study of the Spokane River and
Wastewater Treatment Plants. Nor did the project scope of work given us did not
include the amount of intensive sampling that would have been required to answer many
of reviewers' questions. Both the length of the study and amount of funding were
insufficient to have answered so many of the river dynamics questions of what is
happening at any given time in the Spokane River ecosystem. Most of these questions
are great questions, but should have been posed as this study was being designed and
funding appropriated. The funding of $25,000 a year was far below the funding level
required to answer most of these concerns.

The Spokane River is a complex system with a diverse array of point and non-
point pollution sources affecting it. The basic goal of this study was to collect a limited
amount of data, as outlined in the study plan, and based on this data, try to define
general trends which, when viewed and acted upon would lead to an overall
improvement in water quality of the Spokane River in the future. We feel we
accomplished the goal.

CITY OF COEUR D'ALENE
COMMENTS TO THE
WATER QUALITY STUDY
OF
THE UPPER SPOKANE RIVER CONDUCTED BY:
C.M. FALTER
B. RIGGERS
J.W.CARLSON
1990/91

Draft published December 1991.

Comments will be in numerical order by Section, Page Number and Paragraph
Number.




Comments will be in numerical order by Section, Page Number and Paragraph
Number. o

No. 1, Abstract, Page xi, Paragraph |

The authors in describing the upper reaches of the Spokane River state
that: "this reach is typified by swift water currents and cobble bottomed
channel in the upper section.." In fact, numerous field trips by our staff
and others of the community have noted a tremendous amount of "wood
product” debris all along the upper reaches of the river, both in mid-
channel and along the shores. This is easily evidenced at the Cedars
Floating Restaurant, where the entire area is litered with logging debris.

The statement was made based on extensive SCUBA studies by Falter & Mitchell
(1982). We have no reason to believe that the bottom composition has changed
significantly since that time. Wood debris is common along the entire river due to the log
rafting throughout the year. The debris accumulates in the slower sections (the lower
reaches) where it has a chance to settle to the bottom.

No. 2, Abstract, Page xi, Paragraph |

The authors note that the flow of 340 cfs occurred in September, 1990.
However, elsewhere within the report the low flow was noted as being in
September of 1991. This information needs to be corrected.

No. 3, Abstract, Page xi, Paragraph ||

The authors report a range of median pH's of 5.7 to 7.8; not just a median
pH. We are curious as to why a median pH range was reported rater than a
mean or mode?

It is statistically inaccurate to calculate a mean based on a set of logarithmic data (pH
values). The median value to be more significant than the modal value when left with these
two options and is commonly used in water quality studies.

No. 4, Abstract, Page xi, Paragraph IlI

The authors report a 73% increase of the mean year round chlorophyll a
over the 7.6 mile reach. We are uncertain as to the significance of this
statement and why the authors chose to report this. We would naturally
expect a significant increase in the chlorophyll a content of any waters
after it has exited a lake. Higher sunlight penetration combined with
shallower waters and higher temperatures would naturally produce an
increase; all other factors being equal.



We presented this chlorophyll a increase because it is a potential problem in the
river. As chlorophyll g increases, water transparency decreases, thus detracting from the
aesthetic quality of the water. Overall water quality is also reduced.

As to the assumptions that sunlight and warm temperatures alone cannot support
phytoplankton as in any biological community, the population must have nutrients in order
to grow and multiply. In the case of phytoplankton, these nutrients are mainly phosphorus
and nitrogen. In this area, phosphorus is nearly always the number one limiting nutrient in
determining the phytoplankton production in a body of water (i.e. the phosphorus level
determines the phytoplankton level).

In the Spokane River, all other factors are not equal, as suggested in the comments.
Concentrations of all nutrients measured in the study increased over the 7.6 mile reach.
This correlates with the increase in chlorophyll a concentrations over the reach.

No. 5, Abstract, Page xi, Paragraph IV

The concentrations of chlorophyll a placed in the Spokane River in the
Mesotrophic and the Meso-oligotrophic productivity ranges. These two
terms indicate that river is in a quite healthy condition. We wonder why
these terms were chosen to define the river quality without any further
discussion.

These terms were obtained from tables by Wetzel (1983) based on various water
quality parameters. The trophic status of a water body is a relative term. Studies done 10
years ago by Falter & Mitchell classify the Spokane River as extremely oligotrophic based
on algal productivity. This suggests that either overall nutrient loading to the Spokane
River is increasing or that inhibiting metals are on the decline.

No. 6, Abstract, Page xii, Paragraph |

The authors note a general trend of TKN increasing downstream through the
study reach. This is contrary to results obtained by Soltero in his study.
The Soltero study noted a decrease in the TKN between the lake outlet and
the Spokane Industrial Park. We question whether the authors took into
account either in-flow or out-flow to the Spokane/Rathdrum aquifer?
What is this trend indicative of?

We claim no responsibility for Soltero's study nor his conclusions. The Spokane
Industrial Park is ?? miles downstream of the study area. This makes comparisons
questionable. Our study was not designed to determine sources and sinks of TKN below
RM 100.7.

As far as trends are concerned, the increased downstream TKN concentrations are
indicative of high TKN in WWTP effluent discharges, private drainfields, and other
unknown sources, as pointed out in the report (pg. 15). It would be speculative to surmise
further on the sources as they have not been assessed.

No. 7, Abstract, Page xii, Paragraph ||




The authors note summer total phosphorus increased 87% between RM-
111,1 and RM-108.8 over the entire study, 187% in 1991, but showed a 30%
decline in 1991 after phosphorus removal in the Coeur d' Alene WWTP.
This statement is quite confusing. How was the 87% figure arrived at: is
this a mean between 187% increase in 1990 and 30% decrease in 19917
What is meant by summer total phosphorus increased over the entire
study? The entire study period was for approximately 1 1/2 years and
included winter. The authors note that beginning in June of 1991, total
phosphorus in our effluent declined by 79%, This is incorrect inasmuch
that for the period of June through October 1991, our average removal rate
was 85.4% to an average discharge concentration of 0.93 mg/l. There is no
mention of statistical meaning to these and other variations in nutrients
and chlorophyll a in this report. If the author is using simple percentages
to draw conclusions, he should include the normal ranges of deviations (in
percent) that one would normally find in a river system of this category.
(See Table #1).

No. 8, Abstract, Page xii, Paragraph Ili

The authors note that the wastewater treatment plant BODg levels from
the CD'A plant averaged 81.2 mg/l. This is incorrect. Our discharge permit
prohibits us from discharging in excess of 30 mg/l BOD5. We have not been
in violation of this discharge permit. Using BODs5 data from our records
either on the same dates the study sampled, or the closest date to that,
our average for the study period was 15.0 mg/l.

We reproduced the results of our independent tests on CDA WWTP effluent as they
appeared. We are aware of the discrepancy between our results and those of your lab. Our
river BOD values were in expected ranges; we can find no explanation in our data for the
discrepancy on WWTP values.

No. 9, Abstract, Page xii, Paragraph IV

The authors are reporting median fecal coliform bacteria. Coliform data
when used properly, can only show log differences, i.e., geometric means
are reported.

In many cases, the extreme variability in coliform counts can cause geometric
means to be misleading and of little use (see Table 18). Itis alsq inaccurate to compute a
mean with values such as > 60. Therefore, we deemed the median value to have more

significance.

No. 10, Introduction, Page 1, Specific Objectives No. 4

The authors claim that a specific objective of the study was to determine
the effects of existing and proposed wastewater discharges on river water



quality. We do not feel that this objective was adequately completed
within the text of this study.

Objective 4 was written unclearly. See revision.
No. 11, Methods, Page 3, Paragraph I

The authors note that samples of municipal treatment effluent were taken
from a 24 hour composite sampler located at each wastewater treatment
plant. Such a composite sample should not be used to determine the
presence of coliform bacteria. This is contrary to the Standard Methods,
1989 Edition.

We ran the samples given us by the WWTP personnel. Using a composited sample
can increase variability of bacterial samples.

No. 12, Methods, Page 3, Paragraph IV

Water volumes between stations were determined by mechanical
planimetry of morphometric data. This information was used to determine
retention times. We question the completeness of the existing data bases
to determine accurate river volumes by planimetry.

Falter & Mitchell (1982) conducted extensive depth transect studies on this reach
and developed complete morphometric maps of the area. In addition, we ran depth
transects at all sample stations and extensively in the Ford Rock area, as outlined in the
Methods section of the report (pg. 5). Both of these resources were used in calculating
river volumes, and we believe the calculations to be quite accurate. Planimetry is, of
course, the accepted method of determining river and lake volumes. Other suggestions?
Morphometric maps have been included in Appendix Al and A2.




No. 13, Methods, Page 4, Paragraph |l, Bacteria

In Paragraph | of this page, the authors say that the procedures used for
analyses were outlined in Standard Methods, 1989 Edition. However, the
authors indicate that coliform bacteria were analyzed using a membrane
filter technique and colonies were counted with microscope at 100 power.
This is contrary to Standard Methods procedures, which says that a
microscope of 10-15 power should be used. (See also Comment No. 9,
above.)

Standard Methods does suggest the use of 10-15 power microscopes in counting
coliform bacteria. However, since the entire filter is counted for coliform colonies, the
magnification makes no difference, and we found the counting to be even more accurate
under the higher magnification. We know the difference between real colonies and the blue
media specks and did not count anomaly.

No. 14, Methods, Page 4, Biochemical Oxygen Demand

Several problems/conflicts with the authors' methods of determining BOD
arise. Of particular concern is the determination of ultimate BOD's.
Standard Methods do not include any procedures for determining ultimate
BOD's. As a matter of fact, Standard Methods state that in doing a BOD
test, at least 2 mg/l of oxygen should be consumed and that at least 2
mg/l of oxygen should remain. However, if the authors chose to do some
sort of an ultimate BOD testing, time periods chosen should closely
resemble those detention periods for the basins; assuming that these
detention periods can be accurately calculated. At that, it is suggested
that the protocol should include sufficient dilutions to ensure that at least
1 mg/l is consumed, and that at least 1 mg/l remains in the samples.

Effluents do not just remain in a receiving water for 5 days; They are in the
receiving water until total degradation it reaches the sea, whichever comes first. The BOD5
test originated in England where no WW source was more than 5 days' flow time from the
sea, hence the use of BOD5....The practice stuck. Ultimate BOD is a common diagnostic
{ooa:hlg larger countries (compared to England) to give a more realistic estimate of total BOD
oading.

Our ultimate BOD testing did follow those residual oxygen guidelines.
Measurement of ultimate BOD of an effluent stands by itself, independent of treatment time
so similarity of assay times with detention times is meaningless.

No. 15, Methods, Page 6, Quality Control/Quality Assurance

Our single greatest concern is that of the authors' QA/QC program. The
authors do detail how multiple instruments were used, and how duplicates
were run on at least 10% of the samples throughout the study. They also
mention that 39 samples were split and analyses performed by the Ul
Forestry Lab and the Ul Analytical Lab for comparison. Did the resuits of



the splits indicate good quality control? We are at significant variance
with some of the analytical results being reported. We will deal with
those individual parameters within the body of the comment concerning
that individual analysis.

As is described in Section 1020 of Standard Methods, 17th Edition, QA and
QC are two distinctly different approaches to laboratory control. It is
assumed that the authors' laboratory procedures do, in fact, have a written
QA plan. In some cases, however, we do question whether data validation
is adequate.

Of single greatest concern is that of quality control. Quality control may
be either internal or external; both are recommended. There are basically
seven outlined steps for a effective quality control program. Nowhere in
the authors' discussion of their QC program has it been stated that known
additions are used as part of their regular analytical protocol. (Sometimes
known as running "spiked" samples.) As is noted in this section of
Standard Methods, at least 10% of the number of samples should be
represented by known addition or spiked samples. We ask if this was
done?

Another key factor of a good QC program is that of externally supplied
standards. We are required to run a set of unknowns furnished by the EPA
on an annual basis. The results of these are attached to these comments.
(Tables #2 and #3).

Nor do the authors mention whether or not an analysis of reagent blanks
has been performed as part of their QC program in addition to calibration
with standards.

We feel that more discussion of the study's QA/QC program should be
provided. Attached to these comments are Table 2, which is a comparison
of our test results with that of the DEQ Lab in Coeur d' Alene for five (5)
different parameters on influent and effluent samples. It can be noted
that we are in very good statistical agreement. Attached also is Table 3,
our analyses of EPA provided known quantities over the past three (3)
years. It can be noted that our results are definitely within the acceptable
limits and ranges of the EPA program.

Additional explanations provided in report.

No. 16, Results/Discussion, Page 11, Dissolved Oxygen, Para |

The authors refer to the ldaho Water Quality Standards for Cold Water
Biota and Salmonid Spawning of DO levels being 6.0 mg/l. In addition,
ldaho Water Quality Standards also indicate a saturation of 90% or 6 mgl/l,




whichever is highest. The authors do not mention which standard was used
‘to determine saturation percentages; i.e., was the actual Spokane River
Water used to determine saturation concentrations?

The percent of dissolved oxygen saturation is usually calculated from
standard tables assuming clean water with no salinity and no surface
active agents. Field survey work should include testing to determine a
"true saturation" concentration in the river water to permit accurate
calculation of percent saturation from ambient dissolved oxygen
measurements.

Yes. See text.
No. 17, Results/Discussion, Page 11, Dissolved Oxygen, Para Il

The authors note that, "Percent saturation levels were somewhat low
compared to other North Idaho streams, (Table 5)". However, no actual
comparative data for other North Idaho streams are presented in any of the
tables, including Table 5. What is the significance of this statement?
How do other North Idaho streams compare with the Spokane River as to
temperatures and atmospheric pressures?

See text.
No. 18, Results/Discussions, Page 11, Electrical Conductivity

The authors note ranges of conductivity tests taken throughout the study
area. However, no significance or explanation of these results are offered.
If they have no significance, why were they conducted?

The study plan provided us called for them.
No. 19, Results/Discussions, page 12, pH

The authors again report median values for pH. What is a median value and
why are the results reported as median values? (See also comment No. 3)

A median is the middle value in a set of data that has been organized in ascending or
descending order (see answer to Comment No. 3).

No. 20, Results/Discussions, Page 12, Turbidity, Paragraph I

The authors note that turbidity increased as flow did in the spring and note
that turbidity appears to be directly related to flow and bottom sediments
being stirred up and re-suspended. Not accounted for was the additional
flushing of nutrients, BOD and suspended solids through the lake's system
during spring runoff.



That was accounted for by compérison with the upstream station. - -
No. 21, Results/Discussion, Page 13 & 14, Chlorophyll a, Para V

The authors note that in the Falter and Mitchell study of 1982, the
chlorophyll a results reported did not correct for pheophytin a, and that
this tended to over-estimate the chlorophyll a. They further state that a
doubling of chlorophyll a between 1980 and 1990/91 is probably a
reasonable conclusion. However, the authors offer no substantial
information to verify such a speculative conclusion.

That statement only applies to the two-year 1990-91 - one-year 1980 comparison.
As such, it stands.

No. 22, Results/Discussions, Page 15, Nitrate-Nitrogen, Para |l

The authors state that the Coeur d' Alene WWTP contributes very little
nitrate/nitrogen to the Spokane River. This is in conflict with the graphs
and text presented later in the study. Downstream tests indicate that the
Cd'A NH3 discharge is rapidly converted to NO3.

The ammonia is converted to NO3, but not until at least after RM 108.8 (see
correlating incline and decline of NO3 & NH3, respectively, in Figures 30 & 33).

No. 23, Results/Discussion, Page 16, Ammonia-Nitrogen, Para |

The authors note that the direct ammonia procedure used to analyze
ammonia samples is no longer approved by the EPA because of the
possibility of background interference. The authors indicate that they are
using this direct method of measuring ammonia. They note that it is still
a Standard Methods approved technique. They further state that, "values
determined for WWTP'S, however, should be received with caution due to
the possibility of background interference in those samples of high organic
content". The statement concerning the direct ammonia procedure no
longer being approved by EPA is correct. The use of the direct “"probe”
method has not been allowed by EPA for a good number of years. However,
the Cd'’A WWTP does not use this method. We use Standard Method 350.2,
which is approved by the EPA as noted in the text, EPA’s Sampling and
Analysis Methods, edited by Lawrence H. Keith, copyright 1992. The
authors obviously have not determined which methods each of the WWTP's
use to determine ammonia.




The statement concerning WWTP values pertains to our methods and values, not
the analysis methods of the WWTP's. Furthermore, our method for determining ammonia-
nitrogen was not the direct probe method, it was the Direct Nesslerization procedure
outlined by Standard Methods. We never indicated we used the probe method but will
make this clarification the update of the report.

No. 24, Results/Discussion, Page 17, Total Phosphorus, Para lli

The authors note increases in mean concentrations of total phosphorus
between several RM Stations. Said presentations of percentage of
increases in the river reach have little or no meaning. Actual loadings
furnished by the respective treatment plants are not presented here. We
offer the following information as attached Tables #4, #5 and Figures #1
and #2.

This study was designed by the Idaho DEQ as a characterization of this reach of the
Spokane River, describing seasonal and spatial variation, not as a waste loading allocation
study (See Objectives). Much of the criticism of the study originates from that mistaken
expectation, of efforts to make it something it was not designed to do from the outset.
Percentage increases do have a valuable role in the description of surface waters,
responding to external factors.

No. 25, Results/Discussion, Page 18, Total Phosphorus, Para Il & llI

The authors note that a much reduced summer total phosphorus load
occurred in 1991. They also state that this increase is significant,
because it shows an overall deterioration in water quality of the Spokane
River over the past 10 years. We are uncertain if the conjecture actually
occurs, because the two statements appear to be in conflict. Is there still
a deteriorating relationship even after phosphorus removal has begun at
the Coeur d'Alene WWTP during the growing period?

Two different points are presented, and perhaps they should be clarified. First, the
past 10 years have seen a general decline in overall river water quality, as evident in the
total phosphorus trends over this period. Secondly, 1991 did see a reduction in TP
compared to 1990, largely due to the efforts of CDA WWTP to remove phosphorus from
treated effluent. This improved TP removal was significant to the river and the river's
response was noted. The text has been clarified on that point.

No. 26, Results/Discussion, Page 19, N:P Ratio

Previous data obtained from the Spokane River Basin: Allowable
Phosphorus Loading, C.R. Patmont of Harper-Owes, September, 1987,
indicates that the Spokane River is clearly nitrogen limiting from the lake
outlet to somewhere in Washington. (See attached Figure #3)

We have taken the information provided by the study from -Stations No. 1,
2, and 3 and calculated an N:P Ratio. It appears that the N:P Ratio generally



decreases between Sta. 1 and Sta. 2 until phosphorus removal began in
1991. During the phosphorus removal periods, the N:P Ratio increased
greatly as a direct result of the WWTP's high ammonia-nitrogen discharge
and low phosphorus discharge. This information is presented as Table #6.

Only partially true, but clarifications made in text.
No. 27, Results/Discussion, Page 19 & 20, Zinc

The authors note that there is a significant reduction in the concentration
of zinc in the Spokane River over the past 10 years. They further state,
"these lower levels may not be inhibiting phytoplankton growth to the
extent that they were 10 years ago". However, we wonder if zinc
concentrations in the bottom sediments are sufficient enough to inhibit
bottom growth and does this have any significant impact to river water
quality?

We conducted no studies to determine zinc concentrations in bottom sediments of
the Spokane River and therefore cannot comment on growth inhibition of either algae or
macrophytes. Our statements concerning zinc inhibition of phytoplankton growth are
conjectural, based on past measurements and bioassays conducted on Spokane River
water.

No. 28, Results/Discussion, Page 20, Biochemical Oxygen Demand, Paragraph |

The authors note that the interim results published in early 1991 were
incorrect. They note in this discussion that they failed to adjust for 300
ml sample up to 1 . Not knowing exactly how the miscalculated these
results, we can make no other comment other than that that was noted in
Comment No. 8, that shows that more than likely the study results
reported for the Coeur d'Alene WWTP effluent is off by a factor in excess
of 3. It is strongly suggested that the authors re-examine their
calculations. We have taken our results on the date nearest to the test
dates and provided the BODs5 information. Attached is Table #7 showing
the variations. As can be noted, the study results report and average BODs
for the effluent at Cd'A's WWTP as 81.2. We only had three test results
that corresponded exactly with the study's test dates; the average of those
three results was 14.2 mg/l. However, as can be noted, for the dates
closest to the sampling dates of the study our overall BOD5 effluent
average was 15.0 mg/l. Some of the study results are as high as the
plant's influent; indicating that no BODs treatment occurred at the plant -
highly unlikely.

We would request that the BOD's be re-taken and that split samples be
performed by the study authors' lab, the City of Cd'A WWTP's lab and the

DEQ lab at Coeur d'Alene.




We have reviewed our lab notes, data, and calculations and can find no explanation
for error other than the discrepancy between the two labs. We cannot, therefore, change
the numbers. The discrepancy can only be noted in interpretation of our data. If the Ul
does another study year in 1992, we would be happy to include BOD split sampling.

No. 29, Results/Discussion, Page 20, BOC, Paragraph V -

The authors note that a portion of this downstream increase in BOD is
secondary five day BOD from phytoplankton production in the lower
reaches. They also note here, "but a significant portion is undoubtedly
directly attributable to the Coeur d'Alene WWTP discharges”. This
statement indicates that the report is incomplete. We do not know how
the authors came to the conclusion that a significant portion is due to
Coeur d'Alene effluent, when no research data is provided. Sediment,
algae, etc., deposits under low-flow will also increase BOD5. This would
appear to be an editorial statement not based on sound scientific evidence.

We are revising this section of the report to further elaborate, but our statements
were reasonable conclusions based upon interpretation of our BOD data and therefore were
not an editorial statement.

No. 30, Results/Discussion, Page 21, Ultimate BOD

As was noted in Comments No. 14 and No. 15, QA/QC procedures have to be
rigidly defined in order to show any validity in reporting ultimate BOD
determinations. In as much as the BOD5 results have been misreported and
still are incorrect, we question the validity of the ultimate BOD results.

There is question as noted above, with the BOD5 data but they have not been
misreported; our available data were accurately reported.

No. 31, Results/Discussion, Page 21, Fecal coliform Bacteria

Our Comment No. 13 is again referred to. Standard Methods indicate that
with these high numbers, confirmation should be made with EC media. We
wonder if this was done? (The study results do not indicate so.) Under the
Section of "Methods", the authors state that they used the membrane filter
technique for determining fecal coliforms and fecal streptococcus
bacteria. Yet all the results are reported as Most Probable Number (MPN).
These are two separate and distinct analytical methods. We wonder which
procedure was actually used to determine coliform colony counts?

As was noted in previous comments, only the geometric means are used to
report colony counts. Attached, please find our Table #87, which compares
the study results for fecal coliform with Coeur d'Alene Wastewater
Treatment Plant Lab results. As can be noted, we have considerable




variation from that of the study results. We strongly recommend that the
authors re-evaluate their testing procedure and particularly their method
of calculating results. Again, we wonder whether or not confirmation of

results were performed as prescribed by Standard Methods, 17th Edition?
Finally as was previously noted, colony counts are made with a 10 .to 15

power microscope, not a 100 power microscope.

Already addressed.
No. 32, Results/Discussion, Page 22, Paragraph |

The authors discuss fecal streptococcus MPN numbers (most probable
number) for the Cd'A WWTP effluent. As we do not routinely run fecal
streptococcus within our own laboratory, we have no way to verify or
challenge the results reported here. (See also comments concerning fecal
coliform bacteria, above.)

No. 33, Conclusions, page 23, No. 6

The authors report a low pH of 3.3. Even though the authors discuss the
thoroughness and repeat testing done to verify a pH 3.3, we question these
results. Noting the sampling locations for mid-depth of the Spokane River
as displayed in "Figure 2", a pH of 3.3 would indicate that a large volume of
the river water was represented by that number. It is hard to imagine that
some aquatic life would endure a pH that acid. We wonder if replicate
samples or re-sampling was done to verify this low of a number. Two
possible explanations come to mind; could the sample bottle have a
remnant trace of acid solution in it before collection? Why wasn't re-
sampling done and why didn't subsequent sampling show similar resuits?

Acid contamination was possible but unlikely since we used the same bottles for pH
determination repeatedly. The low pH was measured several hours after sampling,
precluding going back to redo the sampling. The pH was taken on several meters,
however.

No. 34, Conclusions, Page 24, No. 10

The authors conclude that high flows stirred up bottom sediments through
the reach and combined with spring algae pulps to reduce secchi disk depth
to 2.2 meters at those times. No mention of the effect of log traffic
and/or log debris in the bottom of the river has been made here.

The study was not intended to address the effects of log traffic and/or log debris.
We do, however, believe these to be insignificant in contributing to the decreased secchi
depth, especially in the lower, deeper reaches of the river.




No. 35, Conclusions, Page 24, No. 10

The authors report that the TKN varied little with time of year or with
water flows. We question these results as some of the draft data
indicates it did, in fact, change. We would certainly expect the TKN to
change in as much as that our total ammonia-nitrogen output in our
effluent changes considerably with time of year. Therefore, in-river flows
of TKN should likewise change.

The graphs show the data that we collected and analyzed. Results are results,
whether or not they arrive at an expected conclusion.

No. 36, Conclusions, Page 24, No. 11

The authors state that at low flows WWTP's supplied 40% of the total
nitrate load to the river. This is in contrast with the statement found in
Comment No. 22, that the Coeur d' Alene treatment contributes very little
nitrate-nitrogen to the Spokane River. Most of all the Coeur d' Alene
WWTP's nitrogen discharges is in the form of ammonia. Therefore, this
statement seems to be at odds with the scientific data.

Corrected in report.
No. 37, Conclusions, Page 24, No 12

The authors note that between RM-111.1 and RM-108.8 there was an
average 75% increase in the total ammonia in the river, but less than 1/3
of that increase was from the Coeur d' Alene WWTP. The authors offer no
suggestions as to where the other 2/3 of the ammonia load is coming from.
Failure to provide this solution appears to be in conflict with the
objectives of the study.

It would appear that a new river sampling station is highly desirable. We
would strongly suggest that any further sampling and testing have a new
station directly upstream of the Coeur d' Alene WWTP's outfall, and a
sampling station be located immediately downstream.

Determining all point and non-point pollution sources was not an objective of the
study as formulated by Idaho DEQ. To further elaborate on ammonia sources as called for
in the comments would be unsupported speculation.

No. 38, Conclusions, Page 25, No. 13

The authors note a total phosphorus increase between RM-111.1 and RM-
108.8 over the entire study. While their data does, in fact, indicate that
this be the case, no mention of the fact that by RM-102.5 approximately
the Post Falls Dam, the phosphorus level has decreased very significantly.



This is based on results from previous studies. It should be noted in the
conclusions section that this total phosphorus increase only occurs during
low-flow conditions.

We have clarified the statements so that they are more clear. Contrary to the
comments, however, we do mention the net phosphorus sink by RM 102.5 (pg 25, No.
13). What one should be aware of is that the phosphorus doesn't just disappear. Much of
it is converted into phytoplankton, attached algae, or macrophyte growth, resulting in the
higher chlorophyll a values downstream (pg. 25, No. 9). Eventual fate may be in the
sediments or removal from the aquatic system by insect emergence.

No. 39, Conclusions, Page 25, No. 14

The authors note that orthophosphorus averaged less than 0.006 mg/ in
the river, but WWTP's effluent averaged 3.42 mg/l during this study. Two
items of omittance should be noted here. First of all, we have noted that
the Coeur d' Alene WWTP's effluent phosphorus is approximately 80%
orthophosphorus. We also note that during the growing season, we are
obligated to remove phosphorus to 85% removal or down to 1 mg/l. This
was done during the summer of 1991 and continued through the fall
growing season. No mention of this significant fact is noted.

We suggest a re-read of Conclusion 14, pg. 25, under the third sub-heading. We
feel we have adequately addressed effluent phosphorus removal treatment.

No. 40, Conclusions, Page 25, No. 16

Again, we draw the readers' attention to the incorrect reporting of the
Coeur d' Alene effluent average BOD5 of 81.2 mg/l. (See previous
comments).

Already addressed.
No. 41, Conclusions, Page 25, No. 17

Again, ultimate BOD levels were reported in the conclusions while they
have very little, if any significance as a study result. Mean ultimate BOD
increases of 11% in the lower reaches cannot necessarily be attributable
to wastewater treatment plant effluent. No mention of possible log
waste, log debris, or algae contributions is made here.

Nowhere in the conclusions do we state that the 11% increase is directly attributable
to wastewater treatment plant effluent. However, an 11% increase in ultimate BOD
throughout the reach is significant as a study result, no matter where it originates.




No. 42, Conclusions, Page 26, No. 18

Again, median fecal coliform counts were listed here. This is in direct
conflict with reporting methods as detailed in Standard Methods.

See answers to Comment 9.
No. 43, Page F-1, Figure 1

In the map of the sampling sites for the upper Spokane River, the authors
do not locate any of the large mill sites that may be considered almost as
a significant point-source in themselves.

The scope of the study was not intended to directly address mill effluent.
No. 44, page F-7, Figure 8

This graphic depicting both Spokane River flow and wastewater treatment
plant discharges is confusing at best and shows a bias on the part of the
authors at the worst. WWTP discharges shown on the left of this graph are
in units of cfs. An initial scanning of this graph gives the appearance that
the treatment plants' flows are a very large percentage of the overall river
flow; which, of course, is not the case. This graphic should be revised
into two graphs, or at the least use one scale for both discharges.

We agree that this graph is misleading, and have deleted it.

No. 45, Page F-23, Figure 25

Please see our Comment No. 35. The authors, in their conclusions, state
that TKN varied little with time-of-year, or with water flows.

See Figure 24,
No. 46, Page F-28, Figure 30

This graphic shows an extreme increase in the mean nitrate-nitrogen
concentrations between RM-108.8 and RM-106.2. No conclusions or
discussions of why this peaking occurred have been given. Are we to
conclude that this increase in nitrate-nitrogen is a result of the Cd'A's
WWTP effluent ammonia being oxidized to nitrate by RM-106.2, or is this
indicative of a different source of nitrate-nitrogen?

Our thought is that this increase is, in fact, a result of ammonia being oxidized to
nitrate in this section, as a similar decline in ammonia-nitrogen is seen (see Figure 33, pg.
F-31). However, we do not have sufficient data to support this claim.



No. 47, Page F-33, Figure 35

This graphic is in error as the nitrate and ammonia bars should be
reversed, i.e., the stripped bar should be marked ammonia and the solid
black should be marked nitrate.

We have corrected this. Thank you.
No. 48, Page F-35, Figure 37

Not emphasized by this graphic is the fact that total phosphorus loading to
the river varies between 0.01 and 0.025 mg/l. The fiows of the river vary
a great deal. During Spring run-off, tremendous amounts of phosphorus
come down with these increased flows, so while the concentration of P
does not vary a great deal, total phosphorus loading heading down-river to
Long Lake does vary a great deal. No discussion of this phenomenon was
presented.

The area of concem in this study was the 11-mile outlet reach of the Spokane River,
and while we do not pretend to ignore the effects of high flows and moderately high
phosphorus concentrations entering Long Lake, neither do we address them. The comment
question is simply not within the scope of this study.

No. 49, Page F-36, Figure 38

This graphic notes the phosphorus concentrations in the upper reaches of
the Spokane River during the two test periods. All river concentrations
are well below 0.02 mg/l; the threshold indicated as harmful to Long Lake.
The significance of this has not been discussed.

See answer to Comment 48.
No. 50, Page F-39, Figure 41

This graphic shows mean total orthophosphorus concentrations. Again, at
best this is an extremely confusing graphic that has very little
significance and certainly no discussion about its significance of the data
being represented here.

This graph shows that O-P concentrations were generally below detectable limits

(.006 mg/l) in the Spokane River, and were extremely high in both WWTP's. A
discussion of the significance of this is in the text (pg. 18, paragraphs 5 & 6).

No. 51, Page F-41, Figure 43

This graphic shows the percentage of total orthophosphorus loads from the
Cd'A and Post Falls WWTP's versus the Spokane River background load at




various times throughout the study period. The question arises as to what
‘may occur to the orthophosphorus load during periods of little or no
mixing. Does the river bottom have a high P up-take?

See pg. 18, paragraph 6. Chemical reactions occurring in the bottom sediments of
the Spokane River were not addressed in this study.

No. 52, Page F-44, Figure 46

This graphic showing mean five (5) day BOD's in the Spokane River and both
treatment plant effluents during the study period. We see no correlation in
the fluctuations of river BOD5 The graphic notes problems with dilutions

of WWTP effluent resulted and no 8005 data in the early tests. We can

furnish those results. The significance of this apparent lack of correlation
between the concentrations has not been discussed.

Figure 46 was not intended to show a correlation between mean Spokane River
BOD5 and effluent BODS, and no inference of such correlation was made. The graph was

referenced in an attempt to point out the period of highest BOD in the river, and to show
fluctuations in river and effluent BOD throughout the study (see pg. 20, paragraph 4).

No. 53, Page F-46, Figure 48
Again, we refer to our comments concerning ultimate BOD's.

No. 54, Page F-47, Figure 49

We refer to our comments concerning reporting of median fecal coliform

counts as being outside of the Standard Methods for examination of
wastewater.

Addressed

No. 55, Page T-15, Table 16

The threshold of detectability for orthophosphorus concentrations appears
to be 0.006 mg/l. Many concentrations are listed as being less than this
threshold of detectability. How then, can one use the lower limits of
detectability in averaging numbers? What is the statistical significance
of averaging data below the Method's Detectability Limits (MDL)?

It is common limnological and water quality practice to use the mid-way point
between 0 and the MDL as the value to average.




No. 56, Page T-16, Table 16
Refer to our attached Table #7.
No. 57, Page T-20, Table 18

This table tabulates resuits from fecal coliform tests. Please see our
previous comments concerning result reporting. There is a difference
between MPN and membrane filter methods. What, if any, differences in
results can be expected?

Cannot say on the basis of our data.
No. 58, Page T-22, Table 20

Two items of significance are found here. First, the flows reported by the
Cd'A treatment plant prior to September of 1991, were in significant
error. After that date, a flow meter at the effluent end of the plant was
put on-line. We estimate that flows can be off as much as 400,000 gpd.
However, we have not adjusted previous reported results due to the
uncertainty of the variation. Secondly, the fecal coliform count reported
for April, 1991, in our self-monitoring data is reported incorrectly. The
number should be 17.9 col./100 ml.

The flows we have reported were obtained directly from Coeur d'Alene WWTP
Lab Personnel. If they were incorrect, we would like to know the correct values, as all
nutrient loading calculations may be similarly biased.

We have copies of the report from the CDA WWTP lab which show this number to
be 4,072.0, as we reported. However, we are making this change in the table, in view of
the new data you have presented us with.

A review of the planning documents prior to the study being conducted
indicates that several needs/requests for data inclusion were not done.
The following comments are from planning documents reviewed by this
office. In a memorandum dated November 6, 1989, from Irene Nautch of
the Division of Environmental Quality to Ed Tulloch and Tim Eiler, through
Susan Martin and Gwen Burr, the following suggestions were to be included
within the study documents.

Note of Report Authors: These following items were not in our Scope of Work and,
therefore, cannot be addressed by us (except for Comment # 68).

No. 59

Item No. 2 of this memorandum requested a discussion of why these
sample sites and stations were good sites for the study. In addition,




latitude, longitude, and elevation information was to be provided. This
“information is not contained within the body of the study. ‘

In a letter to Mr. Ed Tulloch of the DEQ from the Honorable Richard C. Panabaker,
Mayor, City of Hayden, dated February 20, 1990, the City requested several items
to be included in the Spokane River Study.

No. 60

Referencing the above memorandum; the City of Hayden requested plume
dispersion analyses of Coeur d' Alene and the proposed Hayden outfall to
determine if the discharge adds to the DO problems in the hypolimnion.
This was covered very cursory within the body of the study. Does
additional analyses of such a plume dispersion need to be performed?

No. 61

It was suggested that bacteriological sampling stations should be
expanded and include the slack water areas in Harbor Island and
Greensferry areas to determine the impact of treated wastewater
discharges on these areas in relation to non-point sources. A survey
should be conducted after a stormwater event in August. Was this
suggestion considered? Should it be separately addressed?

No. 62

It was determined that velocity profiles should be conducted to determine
the flow distribution during August and October to verify the absence or
presence of "dead" areas, and further define the area above the dam as a
reservoir or river. No instream velocity measurements were reported

within the body of the study. Should these be considered? What are their
significances?

In a document transmitted to the Division of the Environmental Quality on
April 5, 1990, entitled, Review of Spokane River Water Quality Survey
Study Plan, prepared by Brown & Caldwell Consultants, and authored by M.
Steve Merrill, PhD, several issues were brought out.

No. 63

It was noted on Page 2 of the report in Paragraph No. 4 that possible
violations of the ldaho State 90% Saturation Criteria may occur out the
outlet of Lake Coeur d'Alene, above the City of Coeur d' Alene discharge due
to background oxygen demand. The data presented in the study seems to
indicate that this, indeed, has occurred. What is the significance of this?
How do the results compare to readings in the Cd'A and St. Joe Rivers?



No. 64

On Page 3 of the above-mentioned document, a question was raised; "What
is the impact of oxygen concentrations below the 90% saturation
criteria?" We also raise the same question.

No. 65

ltem 2 on Page 3 reiterates our standpoint that oxygen saturation is
usually calculated from standard tables, assuming clean water with no
salinity and no surface active agents. It was suggested that survey work
should include testing to determine the true saturation concentration in
the river water to permit accurate calculation of percent saturation from
ambient dissolved oxygen measurements. Our question is; Was this not
done?

No. 66

Under item 4 on Page 3, the author again suggests current velocity
measurements with depth during the stratification period be made.
Although no stratification period was identified during the study, it would
seem that current velocity measurements should have been taken. (See
above).

No. 67

Under ltem 4g, it was suggested that BOD testing be conducted with
nitrification suppressed. The study indicates that no nitrification
suppression was performed. What is the significance of not suppressing
nitrification in the BOD testing; particularly ultimate BOD determination?

No. 68, Statistical Analysis of Results

Nowhere throughout this report are any examples of a statistical analysis
of the data reported. No standard deviations are reported for any of the
results that were used to form the conclusions. Likewise, no confidence
limits for the data have been presented. Quantification and propagation of
the uncertainty common to each term in the model is necessary in order to
determine the degree of confidence which can be placed on any prediction.
We question whether the authors did any uncertainty calculations or
statistical analyses of their data?




As stated earlier, this study was designed by Idaho DEQ to be a time-series
-assessment of water quality at 6 sites in the upper Spokane River. Effort was put into
sampling to obtain representative conditions across the river at each of the 5 above-dam
sites rather than into replicating field samples. This study was not designed as a
comprehensive Spokane R. TMDL study.

No. 69

Aiso attached for your information are Table #9 - #11; Shoreline P
Results, P Results 1988-91, and comparisons of various parameters.

1. From the Spokane River Basin: Allowable Phosphorus Loading, C.R. Patmont of
Harper-Owes, September, 1987.



USEPA
COMMENTS TO THE
WATER QUALITY STUDY
OF
THE UPPER SPOKANE RIVER:

The data presentation is questionable. Several checks of tables
showed errors and inconsistencies in calculations and reporting.

Without reference to the water quality standard, any reported increase
(percent or magnitude) can't be evaluated for environmental significance.
Percent increases were confusing and did not always specify what value
was the basis for the percent calculation.

A State of Idaho Water Quality Standards Appendix has been added.

Was an error analysis done to determine confidence levels of
measurements and calculated results?

Few error analyses were done due to the lack of duplication of samples. Where
data sets are sufficient for this type of statistical analysis, they have been computed and are
in the attached appendix.

Was data analyzed to determine if changes, from one river location to
another, or from year to year, were statistically significant?

Example 1: "From RM 111.1 to 108.8, there typically was an average 75%
increase of total ammonia in the River." Table 13 shows a mean ammonia
(NH3 or NH3-N?) concentration at RM 111.1 of 0.12 mg/L and at RM 108.8 a

0.17 mg/L concentration for water year (WY)91 and 0.19 mg/L for the
entire study period. What calculation was used to give a 75% increase
between the points?

0.12 to 0.17 is a 41.6% increase

0.12 to 0.19 is a 58.3% increase
The worst case of ammonia increase (8/27/91) coincides with the most
stringent NH3-N water quality criterion, 0.8 mg/L (EPA "Quality Criteria

for Water 1986" as referenced by Idaho State Water Quality Standards for
this site specific temperature and pH data.) Theoretically, an 800%
increase (0.10 mg/L to 0.8 mg/L) from RM 111.1 to RM 108.8 could be
tolerated by the river without exceeding water quality standards, for the
worst case situation. This example shows one of the drawbacks of
presenting data as percent increases, and not referencing the water
quality standards.

Example 2: The bacteria data needs to be revisited in detail. Calculations




presented as "median” are really arithmetic means; neither of which are

" appropriate measures, because water quality standards are given in terms
of geometric means.

Example 3: (Confusion about what value the percent increase is based
upon) "Concentrations of nitrate-nitrogen between sampling stations
increased downstream, from RM 111.1 to RM 100.7. Mean nitrate values
were much higher at RM 106.2 and RM 100.2 ( a 150% and 75% increase,
respectively).” Do the percent increases occur from RM 111.1 or 100.7
Similar examples can be found throughout the document.

The data set is too limited for this. There is only one full year of data, so a year to
year comparison is not valid, and there are too many variables between stations to
determine statistical significance with respect to one another. We did not compare to Idaho
Water Quality Standards because the Ammonia Standard for Warm Water Biota, Cold
Water Biota, and Salmonid Spawning requires comparison to "...a level of ......mg/1 or
less as based on a minimum of five (5) samples taken over a thirty (30) day period.” (Idaho
Water Quality Standards, The sampling rigor of the Project Work Plan given us did not
come close to this required sampling base number.

Ammonia was measured as NH3-N. All corrections in the report have been made.

The 75% ammonia increase between RM 111.1 and RM 108.8 was an error in our
calculation, based on water volumes and total load. The text has been corrected.

The median calculations of bacteria data are gxactly what they are labeled as - -
Medians, not arithmetic means, as suggested by reviewers. We chose to compare median
values, fully aware of what Standard Methods states concerning bacteria statistical
analyses, because of the high occurrence of imprecise data. Numerous "greater than" and
"less than" counts occur in the data sets for both fecal coliform and fecal streptococci,
making both arithmetic and geometric mean calculations invalid (Tables 18 and 19).

The nitrate-nitrogen percent increase at RM 106.2 and RM 100.7 statements have
been clarified in the text.

The stated objective of the diel temperature and dissolved oxygen study
was to assess the data in terms of possible aquatic ecosystem stress.
This was not done.

Copy comments to question 10 of DEQ comments address this one.

The authors' definitions of several important terms should be included in
the report: water year, (and the associated time periods described by
winter, summer, etc.), other North Idaho streams, high and low relative
flows.

Water Year - October 1 thru September 30.

The terms winter and summer were used to indicate general periods throughout the
study, not specific time frames. Similarly, high and low flows were general terms used to
describe the discharge in the river over certain periods of time, relative to the rest of the



hydrograph. Some mb_e_ r North Idaho Streams, with selected parameters, are included in
an appendix for comparison with Spokane River parameters.

Value judgments, such as "poor mixing of wastewater effluent is not
considered a critical issue" and "Nitrate is usually the most important
form of nitrogen" are not appropriate in a technical report of this kind.
Those decisions should be made by the State or appropriate regulatory
agency. Describing these issues in terms of their probability of causing
significant environmental impact would be more appropriate.

Correct, and we have since tried to remove remaining ones from the report.

When expressing pollutant increases caused by wastewater treatment
plants (WWTP), are the values calculated from effluent data only or from
the increase observed between sampling stations upstream and
downstream of the treatment plant (which would include any non-point or
unauthorized point discharges)?

Any references made to pollutant increases caused by wastewater treatment plants
were calculated from effluent data only. Observed in-stream responses would, of course,
have included other unidentified point- and nonpoint inputs.

There is no discussion of gbserved plant biomass growth in the river
during the study. A narrative description of observations would be useful
in assessing the water quality.

The request for gbservations of plant biomass growth during the study seem to
contradict earlier questions concerning the statistical validity of many of the data
calculations. We refrained from including observations of parameters not measured.

Nevertheless, we have incorporated some comments on this area into the report
(See Results/Discussion).

ABSTRACT

9.

10.

Some discussion of pollutant sources besides WWTP's is also appropriate,
even though the magnitude of the impact of those sources may not be
known.

See Introduction for a discussion of pollutants. Beyond that, we have no
measurements. Again, this was not a TMDL study to provide a listing of inputs, but a
study focused on in-stream conditions.

What data set does "mean summer D.O." describe? Water quality standards
address instantaneous measurements for dissolved oxygen. Similarly, is
"mean summer chlorophyll a" a reasonable reporting method for addressing

water quality?




11.

"Mean summer D.O." refers to the mean D.O. over the warm summer months (July

through September) throughout the entire reach. The significance is that this is the time

period in which D.O. levels are a potential problem (due to high temperatures, biological
decomposition, etc.) and plant production maximal.

The same data sets and significance pertain to "mean summer chlorophyll @".
Again, we were addressing trends and general reach water quality.

EPA is extremely interested in the average 5-day biochemical oxygen
demand (BOD) value of 81.3 mg/L presented for Coeur d' Alene WWTP
effluent. Was this data collected and analyzed using 40 CHR 136 methods
and QA/QC? Please provide more specific information about dilutions,
final titration values, and calculations. Data presented in Coeur d' Alene
WWTP's discharge monitoring reports for the study period show a
maximum instantaneous discharge of 15.4 mg/L. EPA has split samples
with the WWTP for the past three years, and has not discovered any
discrepancies of such a large magnitude. Any insight as to the nature of
the discrepancies in this report, and measurement variability noted by the
author in the Results section, would be appreciated.

5-day BOD's were calculated precisely as outlined in Standard Methods (15th
Edition, pg. 483-489). Because of the high BOD of the CDA WWTP effluent, it was
necessary to make large dilutions on the effluent samples. During each run, one effluent
sample of 5 ml and one of 3 ml were diluted up to 300 ml to determine the 5 day BOD.
These dilutions were arrived at after running a series of 20 effluent samples at different
dilutions from 100% (300 ml) to .33% (1 ml) to determine the range. We realize that the
large dilution of CDA WWTP causes measurement error to be high (as pointed out in the
Results section), however consistently high readings seem to indicate to us that the BOD5
of CDA WWTP is, in fact somewhat higher than values reported by the CDA lab. We
direct your attention to the turbidity of the treated CDA WWTP effluent (Table 8.), which
would support the the higher oxygen demand values. We also call attention to ammonia
levels in CDA effluent, which are quite high. Generally, high ammonia levels go hand in
hand with high BOD levels, which would support our findings. Calculations were done as
outlined in Standard Methods, and were re-checked for accuracy.

METHODS

12.

The sampling sites and compositing protocols are confusing. Text, figures
and tables do not present a consistent picture of what was done. Were two
vertical samples taken at each of the three cross channel sampling
locations for each site, yielding six samples per site? Or were two
samples taken at only the mid-channel? The text describes three mid-
depth samples (and in another text location "standard...one meter
increments") but Figures 2 and 3 show only a single vertical sample. The
same question arises for stratified conditions.

One vertical sample was taken at mid-depth at each of the three cross channel
sampling locations for each site. These samples were composited and subsamples were
taken from this for composite measurements. Physical profiles of temperature, dissolved



13.

14.

185.

16.

17.

oxygen, and electrical conductivity were measured at one-meter increments, top to bottom,
at each of the three cross-channel sampling locations per site. Figures 2 and 3 show the
locations of water samples which were then composited. Under stratified conditions, we
took an additional sample from the hypolimmion, kept it separate, and collected one
additional grab sample at mid-depth from the epilimmion.

We understood that sampling at the left and right banks has been
discontinued during the first summer because data was consistent across
the river at each site. Is this really the case?

No, cross-channel sampling and compositing continued throughout the study.

No discussion of detection limits is given. Can BODs be measured to the
0.3 mg/L level, as presented in Results section, and 0 mg/L level, as
presented in Table 167

Detection limits for Spokane River water BOD5 were .33. Table 16 has been
corrected. The following detection limits were determined on our samples: -

BOD5 TP QP NH3 NO3
River 0.33 0.006 0.006 0.04 0.006
CDA WWTP - 0.03 0.06 0.20 0.006
PF WWTP - 0.03
Chemical Analyses.

Were orthophosphate samples frozen on collection day for later analysis?
Don't orthophosphate samples need to be analyzed on day of collection?
(We will check with EPA Region 10 Laboratory on this issue).

Orthophosphate samples were frozen on collection day for later analysis. This is
not a Standard Method or approved by EPA, but staffing constraints prevented us from
running the lab analyses the next day.

Diel Study. The data in Table 4-A does not indicate a composite mid-depth
sample being taken at the Cedar's dock site, as discussed in the text.

The Cedars Dock Site is labeled as RM 111.1 in this table (see Diel Study, pg. 5).

QA/QC. Because of problems with calculations and results presentation,
would like to see raw data presented in an appendix or made available
through other means.

Volumes of raw data are available by contacting us at:

Mike Falter or Brian Riggers

Dept. of Fish & Wildlife Resources
University of Idaho

Moscow, ID 83843

However, we have condensed all of the data into usable form and presented it in Tables and
Appendices in the report.




18.

19.

20.

21.

Some discussion of the low number of duplicate samples analyzed should

‘be presented. Isn't it standard to run duplicate samples for each

parameter, except triplicate samples for BOD?

Duplicate sampling of each parameter was not addressed in the study plan.
However, random samples were run in duplicate as a check, and most BOD samples were
run in duplicate. (See QA/QC appendix).

How are the data for the duplicate samples presented? Are the two data
points averaged and presented, or is the duplicate data not presented in
this report in any form? Some analysis of what the duplicate samples
showed would be appropriate. Example: The multiple chlorophyll a
samples run on July 30, 1991. What data is presented, was there a
statistically significant difference between the multiple samples?

The standard, first-run answers were presented in the report. Duplicate samples
were purposely left out because of the randomness of the duplicate sampling schedule.
Generally, (except with BODs's), duplicates were only ran as a check on measurements
that seemed erroneous (as in the chlorophyll a samples of July 30, 1991). The random
schedule and procedures whereby duplicates were analyzed makes them statistically
invalid. However, they did serve as a good rough check on equipment and personnel
performance, which is all they were intended to do. (See QA/QC Appendix).

There is no discussion to indicate that blanks were run when required.
Were seed corrections done for BOD's? For ultimate BOD's was ammonia
oxidation inhibited with thiosulfate? If so, how was the NBOD measured?

All blanks were run as required, and as outlined in Standard Methods (referenced in
the report). Seed corrections were done for BOD's, as outlined in Standard Methods.

Ammonia oxidation was not inhibited in ultimate BOD's, and we have noted this in
the report.

Data from Citizens Volunteer Monitoring Program and discharge monitoring
data from wastewater treatment plants is presented, but how does it
correlate with data collected in this study? There appear to be some
significant differences in the data submitted by the WWTP's shown in the
study and data submitted to EPA. EPA would be willing to work with the
authors to determine the validity of the WWTP data sets.

The CVMP and WWTP data is presented simply as a comparison for the reader.
Analysis of the outside data was not a part of the study plan...we did not want to tread on
DEQ's territory since they ran the CVMP program.

RESULTS/DISCUSSION




22,

23.

24.

25.

26.

27.

Was any attempt made to integrate data of previous studies with the data
from this study to present a comprehensive view of the water quality, as
opposed to looking at each study individually?

_Data from previous studies was referenced a number of times to show general
tren;ls in river water quality over the past 10-12 years. (See Figs. 5-7 & 29, Also noted in
text).

There is no discussion of the interactive effects of the various nutrients,
as related to plant biomass growth and dissolved oxygen (D.O.) depletion.

See Observations section.

Water discharge What is the "ameliorating effect of Lake Coeur d' Alene"
that is referred to? Which parameters does it affect?

Lake Coeur d' Alene is a storage basin for Spokane River water before it exits the
lake and enters the river. This causes peaks and troughs in the hydrograph to be less
volatile in the Spokane River than in the tributary rivers which feed the lake. Flashiness of
Eosit:vkawr chemistry parameters would also be expected to be tempered in the River below

e Lake.

If Water Year 1991 was more "typical" than the entire study period, how is
it being treated differently in results discussion? Figure 7 indicates that
all data is similar during the low flow months, (the period of particular
interest) except Yearsley's 1988 study.

Important differences between measurements in Water Year 1991 and the entire
study are pointed out in the report. We did not make any effort to treat WY 1991
differently.

As shown in Figure 7, the mean monthly flows of all study years are similar from
July to October (the period of interest). However, mean monthly flows in June are
drastically different between studies (over 13,000 cfs difference between Yearsley's study
and Water Year 1991). The flow during this "pre-summer" period is very important in that
it sets the stage for the upcoming months by either flushing out the system or acting as an
algae and weed incubator lengthening the summer high growth period. This issue was
probably not sufficiently addressed in issuing the HARSB discharge permit period.

WWTP discharge, When discussing discharge flows from WWTPs as percent
of total river flow, allowable mixing zones should at least be mentioned.
Water quality parameters at the edge of the aliowed mixing zones are an
important feature of assessing the impact of the WWTP's on the water
body.

The study plan did not include sampling at the edge the allowed mixing zone. It
was an overall river water quality study plan with no effort to descern actual mixing zones,
so we could not address their probable locations.

The conditions for Hayden Area Regional Sewer Board discharge stated in
the report are possible limitations suggested by the author. Please clarify




28.

29.

30.

31.

32.

33.

“that the current permit conditions prohibit discharge when river flow is

less than 2000 cfs during the months of June through September.

Done.

Please include the Ford Rock Hole on the map or give its river mile
location. Another potential area of oxygen reduction, which was not
mentioned, is the area behind the dam. Was Site 5 chosen using previous
research (which showed low D.O. behind the dam) to address this concern?
Can the D.O. in this area be related to water quality standards?

Morphometric maps of the entire study area (except below Post Falls Dam), as well
as detailed maps of the Ford Rock Hole, have been included in an Appendix. All sample
sites were chosen and approved in the study plan, based on previous research done on the
river. Site 5 was chosen in earlier years for its presumed great depth. Later studies simply
adhered to the same site.

Flushing rates, What is "instantaneous mean flow", described in this
section, and "instantaneous retention time", described in the Conclusions
section? Isn't river flow data based on USGS daily mean flows?

River flow data is based on USGS daily mean flows. Corrections in the text on
this point have been made.

Temperature. Is it reasonable to compare this water body to other North
Idaho streams during summer, when the water body exhibits
characteristics of a lake?

This reach of the Spokane River (or outlet arm of Coeur d'Alene Lake) has riverine
characteristics at high flow and lacustrine characteristics at low flow. Belonging to each
water body type then, it is certainly reasonable to compare this reach to either type,
depending on the time of year. Itis not a black or white issue.

Would the data from this study correlate with previous studies’
assessments of characteristics which cause thermal stratification?

As pointed out in the report, we observed only one instance of slight thermal
stratification. Stratification observed during other studies occurred at extremely low flows
which did not occur during our study.

D.O. Can any discussion be made about the dam's effect on D.O., especially
during periods of low D.O. above the dam?

The study was poorly designed to address the impacts of Post Falls Damon
dissolved oxygen. Site 6 should have picked up dam-enhanced deoxygenation, especially
during early morning hours, but such stresses were not observed.

The D.O. standard of 6 mg/L does not apply to some lake/reservoir
situations. What is the significance of 100% saturation, when the water
quality criterion is 90%?




-

The equilibrium saturation level of 6xygen in water is 100%. 90% is simply the
minimum level the State has set in its water quality criterion.

34. Text indicates that data for North Idaho streams is presented in Table §
for comparison with this water body.

Done.

35. Conductivity. Was the pocket of high conductivity verified with duplicate
sampling or more than one sample at that site?

The pocket of high conductivity was verified by taking three sets of conductivity
profiles at the station. All readings supported the initial observations.

COMPOSITE MEASUREMENTS

36. pH. Please clarify the meaning of median pH range.

See text.

37. Turbidity, Figure 20 does not illustrate the slight turbidity increase
downstream of Lake Coeur d' Alene. How statistically significant is this
increase to overall water quality and water quality standards?

See Table 8. The increase is averaged slightly greater than 10% (between RM
111.1 and RM 100.7) over the study period. The increase was not directly attributable to
any defined source along the river

38. Chlorophyll a. Please expand on or explain the reference to "increased
nutrient loading" in the fourth paragraph.

Done.

39. Could the high 1991 Chlorophyll a measurements with high flow be due to
algae bloom(s) in Lake Coeur d' Alene being washed into this water body?

Certainly a possiblity, but with no data from Lake Coeur d'Alene at those times,
we can't say.

40. Figure 21 indicates several rapid concentration decreases of similar
magnitude to the "population crash" described on 9/17/90. Can this
phenomenon be discussed?

Chlorophyll g levels are commonly sporadic, especially a data record with a two
week interims between sampling dates. The population crash of 9/17/90 was notable in
that the pheophytin content of the phytoplankton samples was extremely high, indicating an
unhealthy or senescing population (See Figure 22). We probably caught the tail end of a
bloom.




41.

42.

43.

44,

"Figure 45 does not correspond with the statement that nitrogen is the

limiting factor during August; does that statement only apply to Falter's
1982 study? The TMDL affecting this water body uses a different approach
for determining which nutrient is limiting? For consistency, could that
approach also be presented?

Figure 45 is an all-station composite of N:P ratios. In the composited data, the lake
station tends to dominate with its very high N:P ratios. Station 2, below the CDA WWTP,
had N:P ratios <16:1 every sampling date from June 29, 1990 through November 12,
1990. Following P removal in June, 1991, the N:P ratios soared to over 50:1. Figure 45
does indicate nitrogen limitation from August 8 to October 1, 1990 for the all-station data
composite, as the text implies (See N:P ratio section in text). Calculating TMDL's for the
Spokane River was not an objective of this study. We were not given that charge by DEQ
and don't want to intrude on their turf.

Throughout this section there are references to mean river concentrations
followed by WWTP contributions that appear to be a total yearly load. A
direct comparison, using the same form for the data, would be more
appropriate.

We reference both concentrations and total loading throughout the report for the
river and WWTP's. Tables are provided for clarification.

There seems to be a general inconsistency when discussing nitrogen
compounds by name. Text, figures, and tables go back and forth between
the chemical compound name only and the compound name followed by "-
nitrogen®. This is especially confusing when numerical data is presented
because it's not clear which convention is being followed in calculating
the concentrations.

The labchng has been corrected but all of our data should be expressed as ....."... -
nitrogen" or ...."... -phosphorus,” etc.

The report discusses possible biological nitrate conversion to ammonia.
Wouldn't this require anaerobic conditions in the river? Does the data, for
D.O. and all nitrogen compound concentrations, support this theory? Is any
ammonia being converted to nitrate downstream? If ammonia is being
converted to nitrate and nitrites, does the Coeur d' Alene effluent have a
more significant impact on nutrient concentration in the water body than
discussed in this report?

Denitrification occurs both aerobically and anaerobically. Aerobic conditions in the
mud or water permit higher rates of denitrification though. In the Spokane River, we
suspect that most denitification occurs with photosynthetically-driven nitrate reduction and
later release of reduced organic nitrogen or ammonia. In a well-aerated, ammonia-rich
system such as the upper Spokane River, nitrification certainly must be occurring at a rapid
rate. We didn't measure such nitrification and could not, therefore, conjecture on the rate
of ammonia oxidation.




45.

46.

47.

48.

49.

The Post Falls nitrate load is referred to as insignificant because of small
effluent volume, then described as 25% of the summer load.

The Post Falls nitrate load is seen as an "insignificant” source of NO3 compared to
the total nitrate load." This refers to the entire study period. The 25% contribution refers
to summer low flows only.

If the quality of the ammonia data for WWTP effluents is questionable, as
described in the bold-faced note, why not use, or at least compare, data
collected by the WWTP's using EPA approved methods?

Data collected by the WWTP's is presented in Table 20 for comparison.

Has the general increase in total phosphorus, which the author states has
resulted in an "overall deterioration in water quality....over the last 10
years," changed the trophic state of the water body? Could a more
thorough discussion of Figure 29 be given to explain its apparent conflict
with the generally agreed upon statement that nutrient levels have been
increasing over time in this water body? Why does this figure show only
WY91? How does the entire study period, 6/90 through 9/91 compare with
the other data?

The increase in TP is one factor which has led to a change in the Spokane River
trophic status to mesotrophic. It is not the only one.

The legends on this graphic are in error. We apologize for this mistake.
Corrections have been made.

Data for the entire study period includes two spring seasons, and would notA bea
realistic comparison to the 1980 study.

Is all measured total phosphorus reduction caused by plant biomass
uptake? Were other possible phosphorus sinks considered, such as
orthophosphate being adsorbed to particles containing iron and its hydroxy
complexes, or sorbed to other metals? Could metals play an important
role because of mining activities in the watershed?

We speculate that most of the reactive phosphorus was converted into plant biomass
because of the relatively turbidity low carried by the river below the lake. Decreasing total
phosphorus levels, however, were not solely a result of decreasing reactive phosphorus
sink in this section. No metals were studied so conjecture can't be made, nor can we offer
any more speculation as to the possibility of the orthophosphate absorption in the report.
However, this seems to be a logical assumption.

Does the level of phosphorus measured in the water body show a
statistically consistent decrease after Coeur d' Alene began phosphorus
removal? (Figure 38 and Table 14 do not seem to support the conclusion of




‘the text). Can.an estimate be made as to the effects of yearly vanatlons
and flow differences on total phosphorus?

The mean phosphorus level in the CDAWWTP effluent was 4.26 mg/l (n=16)
before phosphorus removal, compared to a mean of 0.87 mg/l (n=9) after phosphorus
removal. River mean phosphorus levels were .017 mg/l (n=16) before phosphorus
removal and .011 mg/l (n=9) after phosphorus removal. These calculations were from data
taken directly out of Table 14. This trend is apparent in Figure 38. WY 91 encompasses
ge phosphorus removal period, with fewer non-phosphorus removal measurements to bias

e means.

CONCLUSIONS

50. No discussion of water quality standards.

State Water Quality Standards have been added.
FIGURES AND TABLES

51. For non-local readers, please add the river mile locator for Post Falls Dam
to Figure 1.

52. The legend in Figure 6 is confusing.

53. Does the data set used for Figure 10 agree with a standard definition of
low flow? Does Figure 11 compare the data (flow and WWTP effluent) for
only Sept. 5, 1990, or is WWTP shown as the average of some larger data
set?

The Figure 10 data set is over the lowest mean monthly flow during the period. In
Figure 11, the river flow is a daily mean, whereas WWTP discharges are daily means
based on an average daily flow throughout a one month period.

54. Although the trend of increasing nitrate concentration with increasing
flow relationship still holds, can the author discuss the relatively low
nitrate concentrations observed from 3/91 to 7/91 shown in Figure 247

We don't know that we can say much more about the low nitrate values of 3-7/91.
The minima seem to compare to the similar period in 1990, both times of annual
chlorophyll @ highs. Phytoplankton uptake is a reasonable explanation.

55. The figures using dual ordinate scales can be confusing. Was a standard
methodology used to determine how much of a full scale should be used on
each ordinate? Because the figures that use River Mile location on the
abscissa are often trying to show effects of WWTP effluents,
standardization seems necessary.

Dual ordinate scales were used because of the great difference in values between
river water measurements and wastewater measurements. Scaling the WWTP ordinate
down would cause the river measurements to be so low as to be unreadable.




56.

57.

58.

59.

60.

There is a general confusion of EPA staff about nutrient data presented in
figures 28, 32, 36, 40, and 43. What trends are being displayed in these
figures and what is the data set "2000 cfs"? Does the nutrient load
attributed to Spokane River include Lake Coeur d' Alene output,
groundwater, and non-point source inputs?

These figures are not intended to illustrate trends. They illustrate the relative

- percentage loading from both wastewater treatment plants compared to loading from all

other sources (Spokane River) during various time periods. The time period classifications
were used to illustrate differing percentage inputs from each source under various flow
conditions. Similarly, the 2,000 cfs data set is the relative loading from each source when
flow in the river is equal to 2,000 cfs, the point below which Hayden is not allowed to
discharge.

Figures 38 and 47 are very confusing. Are these supposed to be showing
the same type of data as figures 25, 30 and 337 If not, what is being
shown? Same question regarding Figure 18.

Figures 38 and 47 have been corrected. Figure 18 shows CDA and PFWWTP's
median pH values in point values. This was the intent, and this figure remains unchanged.

The ordinates of Figure 46 do not indicate units for Coeur d' Alene WWTP
scale or clearly specify that the river and Post Falls WWTP are measured
on the left scale. Figure 48 is more clear but leaves out which scale
should be used for Post Falls.

Fixed.

Table 3: Are these dissolved oxygen measurements? Averaging the data
for right, middle, and left in Table 3, doesn't seem to match the means
given in Table 4 for each site.

We assume the averages do not correlate because of the loss of accuracy involved
with rounding such a large data set.

Iin Table 9, please explain the data presented as >x. Is this water depth?

In Table 9, >x indicates that the secchi disk was visible on the bottom, the
maximum measured depth (x).
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8).

9).

10).

DIVISION OF ENVIRONMENTAL QUALITY

Specific Comments:

Page 1, Objectives.

Objective 4 was kind of a tag on item that the study design does not
address. Qualification of this objective to assess POTW impacts to
the extent data will allow may be in order.

See text, pg 1.

Page 1, Introduction, last line.

Reductions in Coeur d 'Alene River metals actually started prior to
smelter shutdown. Construction of tailings impoundments in the
late sixties stopped direct discharge of metals laden mill tailings
and slimes to the river.

See text, pgs 1-2.

Page 2, Sampling.

Sample methods are appropriate for meeting Objective 1. Explain
why reduction in winter sampling was statistically feasible, given
Objective 2 to determine seasonal variability.

Winter is typically a time of low biological productivity, due to low water
temperature, short photoperiod, etc. This was addressed in the study plan, and the
sampling method used was approved.

Page 5, Diel Study.

Does the sampling method of only taking one diel series hold up
statistically? How does one-day snapshot meet Objective 37

If there were any diel fluctuations in D.O. and temperature, they would
most likely occur during the summer, when water temperature and biological
productivity is highest. We conducted the diel study at this time (mid-August)
which we feel is adequate to develop a general river picture. A more thorough
study would require more money and time.




11)

12)

13)

14)

15)

Page 6, QA/QC.

There are no duplicate sampling results

presented in an appendix for QA/QC. If there were some chemical
constituents with overall poor duplication, then the Results section
needs a qualifier for discussion of those parameters.

See Appendix B.

Page 9, Flushing Rates, 1st paragraph.

One exchange of a pool volume does not mean that all the water has
physically exchanged. More like 65% has actually exchanged. It
takes three or so volume exchanges before complete actual exchange
has reached greater than 95%. Implying that one flushing rate
indicates a complete exchange of water is misleading. Discuss.

See text, pg 9.

Page 9, Flushing rates, last paragraph.
Reference the line wherein a 15 day retention time is required.

This is a personal observation.

Page 10, Temperature, first paragraph.

Discussion of the role temperature may play on ammonia toxicity
should be either here or in the ammonia section. Exceedence of the
cold water biota criteria should also be discussed.

See text, pg 16.

Page 10, Temperature, last paragraph.

See general comment #4 regarding mixing.

The study was intended to address differences in water chemistry within the
water column at each station only during thermally stratified conditions. All other
water samples were to be composite samples from three sites at each station (See
Methods, pg 3). Thermal stratification was defined in the project study planasa
change of >1 C within one meter of the water column. Thermal stratification was
only observed once during the entire study period.




16)

17)

18)

19)

20)

Page 11, Dissolved Oxygen, last paragraph.

Percent saturation levels are compared to other north |daho streams.
It is a dubious comparison, given that the outlet reach is fairly
unique compared to most north ldaho streams. The table referred to
(Table 5) does not give values for other streams. A more appropriate
stream for comparison may be the river arm of Pend Oreille Lake.

See text, pg 11 and Appendix E.

Page 12, pH.

What do these pH levels mean with respect to beneficial uses?
Specifically, ammonia toxicity may increase at higher pH levels.
Given the seemingly high loads of ammonia being discharged from
the POTWSs, what are the consequences to cold water biota?

See text, pg 12.

Page 12, Turbidity.

If riverine character of the high flow period was important,
separate the data and compare the data sets. Statistically, it should
confirm or deny the statement. Also, how does background influence
reach turbidity. If turbidity is related to flow, wouldn't the
presence of fines in the lower reaches indicate a depositional zone?

We believe that the lower reaches are areas of deposition throughout most of
the year, due to very little flow through this area. However, under high flows, the
lower reaches experience significant water movement and consequential bottom
sediment disturbance and re-suspension.

Page 12,13, Secchi.

The study reach is more lacustrine during the summer. The summer
secchi disk transparency data shows the Spokane River to fall in the
mesotrophic range of two to six meters.

Page 16, Ammonia-Nitrogen, 1st paragraph.

This first paragraph is a bold type qualifier, but again the QA/QC
duplicate results are not shown or discussed for the reader.
Throughout the report there is considerable discussion of ammonia
and TKN values (and ammonia was 80% of the TKN), but what is the
reliability? We have found from the IDEQ laboratory in Boise, that



21)

22)

23)

24)

both ammonia and TKN duplicates can have very high average relative
ranges (ARR's). o

See Appendix B.

Page 16, Ammonia-Nitrogen, 2nd paragraph.

The last sentence contains two questionable statements, namely
that the high percentage of ammonia is a toxicity and a
eutrophication concern. First, toxicity of ammonia is due to the free
form produced at higher temperatures and pH. Toxicity is also a
function of concentration and time of exposure. How do these
considerations affect this statement? Secondly, the comment about
eutrophication contradicts other statements in the report that the
system is mostly a P-limited system. Explain.

See text, pg 16.

Page 17, Total Phosphorus, 2nd paragraph.

The last sentence refers to lower TP levels in 1991. Could this also
be related to the addition of phosphorus removal by the CdA WWTP?
See general comment #1, regarding use of means of time series data.

See text, pg 17.

Same, 3rd paragraph.

A sentence notes that CdA contributed 3X the phosphorus load that
Post Falls did. A deception lies here in that CdA has a much higher
flow than Post Falls. See general comment #5, regarding use of load
in the reach.

We are simply stating how much total phosphorus was added to the
Spokane River from each WWTP. Because CDA WWTP is much more diluted is
not a valid reason for dismissing the facts concerning how much total phosphorus
is being added.

Same, 4th paragraph.

What is a "significant percentage"? Was significance tested
statistically? See general comment #2, regarding use of
percentages.

See text, pg 18.




25)

26)

27)

28)

29)

Page 18, Total Phosphorus.

Figure 26 does not support the statement made about TP increase. Is
the correct reference Figure 297

Yes.

Page 19, N:P Ratio.

To better discuss the relationship of the WWTPs on water quality, a
discussion of phosphorus removal implications may be appropriate
here. P-removal may change N:P ratios. What impacts may result?

See text, pg 20.

Page 20, BOD, paragraph 3.

See comment #1 regarding use of means of time series data for
comparisons.

The 5-day BOD means of this time series are compared to 5-day BOD
means of another time series study which covered nearly a year. We feel the
comparison, while probably not statistically valid, is a good reference to the general

Same, paragraph 4.

Is the increase in variability by the WWTPs reflected in increased
sampling? Are comparisons to the river still statistically valid?

This paragraph, like many others, is an attempt to boil down some of the
data into a usable, understandable form. We make no claim as to its statistical
validity, however, we do feel that the statement is accurate. See text, pg 21.

Page 21, Ultimate BOD.

In discussion of Ultimate BOD effects in the Spokane River reach, it
seems it becomes most important in the context of retention time.
The earlier section indicated 15 days were needed for stratification
to occur. It seems ultimate BOD would only be relevant during
extreme retention times. Based on flow records, how many
exceedences of the 15 day retention time have occurred? How does
ultimate BOD reached in 27 or 35 days fit this scenario?

See text, pg 22.



| 30)

31)

Page 21, Fecal Coliform.

The methods indicate that FC was sampled using a pour plate
technique. Most Probable Numbers of coliform bacteria are only
reported when the MPN tube fermentation technique is used. Plate
counts result in # colonies/ 100 ml. It is incorrect to report a
combination of MPN colonies/ 100ml.

The plate count technique is typically used when turbidity of the
sample is low. Excess turbidity as a resuit of sediment or algae may
result in confluent growth patterns, and can contribute to extremely
variable counts.

Again, a median of time series data was used for comparison of
different river mile stations. See general comment #1 for this
discussion.

A discussion of beneficial use impact is in order in this section.
Permissible fecal coliform levels should be compared to the data.
Statements that FC were high should be placed in context (ie:
highest, high observed during study, etc.).

See text, pgs 22-23. We deemed the pour plate technique most useful in
this study in light of the low turbidity of water in the Spokane River. We used the
median calculation with the bacteria counts because of the relatively few outliers
which would have skewed a mean calculation, and also because of the uncertainty
as to the exact # of colonies/100 ml in some samples (i.e. >60, "Confluent
Growth", etc) (Table 18-19). See Appendix D, Section 01.2250,01 for State of
Idaho Water Quality Criteria concerning fecal bacteria.

Page 22, Diel study.

Accomplishment of Objective 3 was the goal of performing this
experiment. Either here or in the conclusions, relate the results to
the study goal; are there any indications of ecosystem stress?

Did one series of diel measurements accomplish the goal? One
sample event provides little insight into variability. Was the
sampling strategy sufficient to answer the question? How?

The last sentence of the second paragraph states that a minor sag
was "deemed insignificant”. rather than deem it, analyze it
statistically.

See text, pg 23, and comments to question #10 above.




'32)

Page 23, Conclusions.

The conclusions section reads in many ways like a results section.
If statements are made about increases between stations, they
should be backed up statistically. Conclusions should relate back to
study objectives.

If early in the sampling, or even before initiation of sampling, it
was known that there would be significant increases in
concentrations between stations 111.1 and 108.8, it would have been
insightful to include a block sampling design in the study. Same day
site replications at the station grids could have led to standard
ANOVA testing which would have more appropriately addressed
objective 4.

The study objectives, although concise in appearance and number, are quite
detailed and require a lengthy conclusion section in order to address them
adequately. For instance, we cannot "characterize baseline river water quality” into
one statement by saying it is "good" or "bad".




