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United States Department of the Interior

FISH AND WILDLIFE SERVICE,
1011 E. Tudor Rd.
Anchorage, Alaska 995086199
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RE/5302, WIK

Mr. Pat Pourchot, Commissioner _ I
Alaska Department of Natural Resources DNR, PUBLIC INFO CENTER;
550 West 7 Avenue, Suite 1400 ‘ :
Anchorage, Alaska 99501

Dear Commissioner Pourchot:

Enclosed are 10 instream water rights applications for streams of the Yukon Flats National
Wildlife Refuge. By copy of this letter, supporting documents attached to these applications
will be transmitted to your staff in the Division of Mining, Land, and Water Management.
Enclosed is the requived filing fee of $500.00 for each application, totaling $5,000.00
(Order No. 701812M666). o

Please notify Mr. Warren Keogh, Regional Water Rights Coordinator, of file numbers assigned
to these applications by the Department of Natural Resources, and when the U.S. Fish and
Wildlife Service might expect review and action on these instream water rights filings. He may
be reached at the above address, telephoned at 786-3564, or contacted by electronic mail at
Warren_Kcogh@fws.gov.

Sincerely,
Hcr1M b — Regional Director
Enclosures
cc: Chief, Water Resources Section, Division of Mining, Land, and Water Management,

Department of Natural Resources .
Refuge Manager, Yukon Flats National Wildlife Refuge
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APPLICATION FOR RESERVATION OF WATER?. PUBLIC INFO CENTER
Instructions

» Complete one application per stream segment or water body
body — Map must include sections lines
Submit filing fee of $500.00 — Non-refundable

Attach extra pages for each section, as needed

Attach map(s) indicating all sections from the beginning to the end of stream segment or for all parts of the lake or water

- Incomplete applications will not be accepted

U.S. Fish and Wildlife Service

Regional Water Rights Coordinator

Business Name

1011 E. Tudor Rd.

Anchorage

Contact Person

AK 99503

Mailing Address City

907-786-3564 907-786-3901

State Zip Code

Warren_Keogh@fws.gov

Phone Number Fax Number

E-mail Address

Location of Proposed Reservation of Water

Name of the Stream or Water Body in which Water is Proposed to be Reserved Sheenjek River, located in the
Yukon Flats National Wildlife Refuge and the Arctic National Wildlife Refuge.

Meridian Township Range

Section Quarter Sections

See Attachment A

January 2000
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Describe the location of the paint or points defining the boundary of the proposed reservation of water by river mile index, river
mile, geographical or cultural landmark, etc., on the stream or water body.

This reservation applies to stream flows within the Sheenjek River and its floodplain, beginning below the

confluence of Thluichohnjik Creek and Sheenjek River within Section 28, Township 31 North, Range 16

East, Fairbanks Meridian. The stream segment is approximately 108.88 river miles in length, and ends at
the confluence of the Sheenjek River and the Porcupine River within Section 18, Township 22 North, Range

15 East, Fairbanks Meridian. See map accompanying this application entitled Instream Water Right River
Segment - Sheenjek River for the site specific location of the river segment.

Attach a US Geological Survey map at 1:63,360 scale, or 1,250,000 scale if 1:63,360 scale is unavailable for the area, cleafly

identifying the following for the proposed reservation of water:

1.

Sections, townships, range and meridians
See Attachment A (Section I).

The stream or water body in which the reservation of water is proposed

Sheenjek River (See maps in Attachment A, Section I).

Specific point or points defining the boundary of the proposed reservation of water

The map of the river segment accompanying this application was prepared using a Geographic
Information System and hydrography obtained from the U.S. Geological Survey website, source dates
1978, 1981, 1982, 1985, and 1990 provisional revisions. USGS quad maps at 1:63,360 scale for the rive
segment include: Black River C-5, C-6, D-5, and D-6; Christian A-1, A-2, B-1, B-2, and C-1; Coleen A
A-6, B-5, and B-6; and Ft. Yukon C-1, C-2, D-1, and D-2.

I
'S,

Permanent, temporary or planned locations of water measurement devices (such as gaging stations, weirs, staff gagls)

A temporary gaging station was operated on this river segment from July, 1993 through the end of w
year 1998, located within the SY2NWY, Section 17, Township 24 North, Range 16 East, Fairbanks
Meridian, Latitude 66°54.62' North, Longitude 144°19.91'West. See Instream Water Right River
Segment Map - Sheenjek River accompanying this application.

Permanent, temporary or planned bench marks

ter

There are no permanent, temporary, or planned bench marks associated with the stream segment or the

gaging station that relate to this application.

January 2000
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Water Use

identify the purpose(s) of the proposed reservation of water by checking the appropriate box(es).
[ X ] Protection of fish and wildlife habitat, migration, and propagation

[ X ] Recreation and park purposes

[ ] Navigation and transportation purposes

[ ] Sanitary and water quality purposes

Describe in detail the purpose(s) of the proposed reservation, including, when appropriate; species and life stage, type of
recreation, vehicle, or water quality parameter, or other relevant information.

See Attachment A (Section II).

Is the water currently being used for the purpose(s) applied for?

[X]Yes
[ | No If no, when will use for this purpose begin? Specify approximate date
Water Quantity

Water requested to be reserved — Check one

[ X ] To maintain a specific instream flow rate, measured in cubic feet per second

[ } To maintain a specific leve! of surface water, flow or volume, measured in cubic feet or acre feet
[ ] To maintain a specific surface water elevation, measured in relation to a permanent benchmark

Quantify the specific amount of water requested to be reserved. Identify and quantify, as appropriate; flow rates, quantities,
surface water elevations, depths, etc., as they relate tot he daily durations and months of the year during which the
reservation is proposed. Include any flow release schedules from projects upstream of the proposed reservation that would

apply.

Quantity to be reserved:

January 1 - April 30 50 cfs
May 1 - May 31 4500 cfs
June 1 - June 30 5260 cfs
July 1 - July 30 4475 cfs
August 1 - August 31 2925 ofs
September 1 - October 15 2590 cfs
October 16 - December 31 220 cfs

See Attachment A, Section III, pages 9-14.

January 2000
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Methodologz and Monitorfng

Attach and submit with this application documentation or reports showing facts to support the foltowing:

(a) The need for the proposed reservation of water, including reasons why the reservation is being requested.

(b) Identify and describe the methodology, data, and data analysis used to substantiate the need for and the quantity of
water requested for the proposed reservation of water, mcludmg

Name and description of method used

Who conducted the study and analysis

Schedule of when data collection and analysis occurred

Type(s) of instrument(s) used to collect and analysis data

Description of data and how the data was collected, including when applicable, (A) selection of stream reach,

il ol e

study site and transect selection, (B) flow, survey, elevation;-and depth measurements (C) pertinent physical,|

- biological, water chemistry and socio-economic data -

6. Description of how data was analyzed, and

7. Maps, photos, aerial photos, calculations, and any other documents supporting this application
if there are provisions for monitoring this proposed reservation of water, include the following:
(a) Description of maonitoring equipment (such as gagmg stations, staff gages, WEII’S)
(b) Location of monitoring equipment _
(c) Provisions for payment of monitoring
(d) Reporting system

See Attachment A (Section IV) and Attachment C.

THIS APPLICATION IS NOT A WAIVER OF THE RIGHTS OF THE UNITED STATES UNDER TH]
SUPREMACY CLAUSE OF THE UNITED STATES CONSTITUTION, OR OF ANY OTHER RIGHTS
UNDER FEDERAL LAW AND IN NO WAY IS INTENDED TO QUANTIFY, DIMINISH, OR
OTHERWISE AFFECT ANY FEDERAL RESERVED WATER RIGHT CLAIM.

Address all questions concerning this application to the Regional Water Rights Coordinator, U.S. Fish an
Wildlife Service, Water Resources Branch, 786-3564.

The information presented in this application is true and correct to the best of my knowledge.

ﬂAJo//VW/ML | 20

i S0

oR

Signature Date
EICPFFCL 5. fPS,MH A7 [ AF JICTIVG A EOCIONAL DIEFC
Name (please print) Title
January 2000
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ATTACHMENT A
I. LOCATION OF PROPOSED RESERVATION OF WATER

This reservation applies to the lower Sheenjek River and its floodplain, Yukon Flats National
Wildlife Refuge and Arctic National Wildlife Refuge, beginning at the confluence of
Thiuichohnjik Creek and Sheenjek River, and ending at the confluence of the Sheenjek and
Porcupine rivers (See map).

Upstream point: The confluence of Thluichohnjik Creek and Sheenjek River in

Township 31 North, Range 16 East, Fairbanks Meridian
Section 28.

River segment includes: Those parts of the Sheenjek River in the following sections, from
upstream point to downstream point:

Township 31 North. Range 16 East, Fairbanks Meridian
Sections 28 and 33

Township 30 North, Range 16 East, Fairbanks Meridian
Sections 4, 5, 8,9, 17, 20, 21, 28, 29, 33, and 34

Township 29 North, Range 16 East, Fairbanks Meridian
Sections 3, 10, 15, 16, 21, 27, 28, 33, and 34

Township 28 North, Range 16 East, Fairbanks Meridian
Sections 1, 2, 10, 11, 13, 14, 15, 23, 24, 25, 26, and 35

Township 27 North, Range 16 East, Fairbanks Meridian
Sections 2, 3, 10, 11, 13, 21, 22, 27, 28, 33, and 34

Township 26 North, Range 16 East, Fairbanks Meridian
Sections 3, 10, 15, 16, 20, 21, 28, and 33

Township 25 North, Range 16 East, Fairbanks Meridian
Sections 4, 5, 8,9, 16, 17, 21, 28, 29, 32, and 33

Township 24 North, Range 16 East, Fairbanks Meridian
Sections 3, 4, 7, 8,9, 10, 16, 17, 18, 19, 20, 30, and 31
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Township 24 North, Range 15 East, Fairbanks Meridian
Sections 13, 24, 25, and 36

Township 23 North, Range 15 East, Fairbanks Meridian
Sections 1, 2, 11, 12, 13, 14, 22, 23, 27,32, 33, 34

Township 22 North, Range 15 East, Fairbanks Meridian
Sections 5, 8, 17, and 18.

Downstream Point: The confluence of the Sheenjek and Porcupine rivers in

Township 22 North, Range 15 East, Fairbanks Meridian
Section 18.

Il. WATER USE

Describe in detail the purposes(s) of the proposed reservation, including, when
appropriate; species and life stage, type of recreation, vehicle, or water
parameter, or other relevant information.

The purpose of this reservation is to protect fish and wildlife habitat, migration, and propagation
and to protect the natural biodiversity in this segment of the Sheenjek River throughout the year.
The free flowing, unregulated waters of the Sheenjek River provide the necessary habitat that
supports a rich and abundant biota. Additional purposes that will be protected by reserved stream
flows include recreational boating and subsistence activities.

Fisheries

This reservation segment of the Sheenjek River provides important aquatic habitat for a variety of
fish. Few comprehensive fishery inventory studies have been conducted in this segment of the
Sheenjek River or the adjacent waters of the Porcupine River (DOI 1999). However, the
following fish species have been documented to use the Sheenjek River: chum salmon
(Onchoryncus keta), coho salmon (Onchoryncus kisutch), chinook salmon (Onchoryncus
tshawytscha), northern pike (Esox lucius), broad whitefish (Coregonus nasus), humpback
whitefish (Coregonus pidschian), round whitefish (Prosopium cylandraceum), least cisco
(Coregonus sardinella), burbot (Lota lota,) slimy sculpin (Cottus cognatus), Arctic grayling
(Thymallius arcticus), and longnose sucker (Catostomus leucicthys). For documentation of these
species, see the fish periodicity table for the Sheenjek River (pages 4 and 5), the fishery data
references (page 6), and the references and personal communications at the end of this
Attachment A.




Sheenjek River Fish Periodicity Table

Month

passage
spawning
incubation
rearing

7788 |S877 |AAAA|AAAA|AAAA
K] OO | XXX | XXX [RAXX
DXXOOK | XX | XXXX OO | 227 ORI AR | KAXXX | XXXX
77 [XX?

passage
spawning
incubation

rearing

SSA

AAAA
XXA] XAXAX
OO | XX OO0 | XXXX JOO X0 XXX OO | XXX XXX
OO IO FIOOOE | XK IO XXX | XXX K| XXX IO | XK [ XXX

passage
spawning
incubation
rearing

s77
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presence
spawning
incubation
rearing

PR XXXKK
XXX 2RO | XHXX | XXXX
[XORKX | XXX | MO | XK | XK | XRKK | XX XHCK FHOOOC | X XXX XXXXK

passage
spawming
incubation
rearing

OO | YOO | XXXXXXIJ {3ddd |9 AA LAAAA | AAXX]XXXX]
XXXAK | XXXX

DXOOOK | XXXX [ XXXXXX?? 1?7 KXXXK XXX JXXXX

XXX OO OO | XK | YOO XXX IO XK | XA | KIXOOK | XXXX XXX

passage JdJJ |27

passage 7777 POOOCIXXXX [ XXXX]  AA JAAAA|AAXX
spawning XX XX

incubation DXOOOK | XK | XX | XHXK [ XX 2P |2 KK XK JHXXK | XXXX
rearing ) 2K XX | XK OO ?




Sheenjek River Fish Periodicity Table (cont.)

presence OO ] XOOOK XXX XOOOK | XXX | XK SRR XA | MO |IOXK ] XK I XHXX
spawning XX XX

incubation XX XXX | XX

rearing XXX | XOOOK | XL XK || XK | XXX HOOCK | XOOOK | XK XRKHK{ KA,

presence IO OO XXX | HKAHHKX | HKHCK | XK | XXX | XK 200K | XK | XK | XXXX
spawning XX §XXXX

incubation XX XXX XX

rearing XK XK XK ] XXX | XXX XK | XK | MK XXX XK XXX | XXXX

presence XK || X MO | XOCHK | XK X | MK IO | XXX HCXAK P XX XX
spawning XX JXXXX

incubation XX OO EXKKXX |22

rearing XXX XK XX KOO AR XK OO XOOOK ] XXXX | XXX XXX ] XXKX

presence IOCOK OO | XK | OOK XK XXX IO | XX [ XIHK ) XXX XXX [ XXX
spawning XOOKX | XXXX XX XX

incubation XXXXXXXX | XX

rearing DO [ XOXXH XXX | XX 3OO | XA | XOOOK | XK MO ) XXX [ XXX [ XXXX

presence OO | KKK | XK | XXX XK | XHXKK ] XXKK | O XK | XXX XXX | XXXK
spawning X [XXX
incubation X XXX
rearing OO XX XK | XXX | OO A XXX XK | XK XXX [ XK | KXXX

passage Ky 3 VNN NA A N NN}

passage OO XXX XK | XXAA | AAAA | AA
spawning ) XXXX[XXXX
incubation XK | XKHKK | XXXX | XX27 |22 OO | XXX XXX
rearing 2277 | 2277 OO OO XX2? 17722 |2727 |?277 [?7977 |7777 |77
X - presence of the species (lifesiage nol specified} Passage - immigration of anadromous adults or emigration of anadramous juveniles
S.smoh Incubation - time period from egg deposition o emergence
A-adull Rearing - time period from emergence 1o maturily in resident species or from
J - juvenile emergence to departure from nalal siream in anadromous species

7 - information incompiete or unavailable




River-specific Fishery Data, Yukon Fiats Refuge

M .zo"w“‘fv Q“'p@ "'é'( Mﬁe
v LTI

o W Commants
Beaver Creek x tox @ | x x x * | @ x X 28,11.12.22

B|rch C(eek X x x x x x x x x x x x X 2_3‘12‘19

Black x X X X X x L] x x x 2.3.0.12.14.36 fCotxs-dowratramy of Chalkyitsik
Hadweenzic x * * * * * * * * 815

Hodzana x x X x x x * x L x X x x % | 4,812,13,20 Doty Varden-hesdwatec irbularies
Kevinjek Creek x R * * b ol Bl * 8.10,15

Little Black X x x x x x 3,13

Preacher Croek * L J x x X bl 3

Salmon Fork x x X x x x A x X x x x x 1,3,8,14,17,18

's_he-gnigk x X X X x X X X x X X x x X 58.7.8.9.12

* Observed in river by Trawicki or Wotfe (July - September, 1996)
x Presence gocumented in literature (see References)
@ Presence highly likely. but not documented in literature.
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The most comprehensive fishery documentation for this segment of the Sheenjek River exists for
chum salmon. These data result from annual aerial surveys conducted by the Alaska Department
of Fish and Game since 1973, as well as data gathered from a counting tower and river sonar
facility on the lower Sheenjek River. Fall chum salmon are, by far, the most abundant salmon
species in this segment of the Sheenjek River. Chum salmon runs arrive in the river in early
August, peak in early September, and last until early October (DOI 1999). Based on spawning
escapement counts, the Sheenjek River fall chum run is one of the largest stocks within the Yukon
River drainage (USFWS 1990). This stock is a major component of mixed stock subsistence and
commercial fisheries that occur along nearly 1,000 miles of the Yukon River. The average
spawning escapement for the Sheenjek River from 1990 to 1996 was 131,706 chum salmon, with
nearly 250,000 salmon returning in 1996. Based upon extensive aerial surveys, the lower

100 miles of the river is the most important fall chum spawning habitat in the Sheenjek drainage.
Principal known fall chum spawning areas within this reservation segment are located at River
Mile 12, 30, 45, 70, and 80 of the Sheenjek River (DOI 1999).

The importance of these spawning areas was again documented in 1998 by the Service and the
National Marine Fisheries Service using radio transmitters implanted in migrating fall chum
salmon. Of the 481 transmitters deployed in the mainstem Yukon River near Rampart, 120
transmitters (25%) were relocated in the Sheenjek River. Aerial tracking surveys in the Sheenjek
River documented spawning areas extending from the Refuge boundary at approximately River
Mile 99, downstream to the ADF&G sonar camp at River Mile 6. Results from these studies
indicate that this reservation segment of the Sheenjek River encompasses the majority of the fall
chum spawning habitat in the Sheenjek drainage (DOI 1999).

Less is known about the abundance and spawning distribution of chinook and coho salmon in this
segment of the Sheenjek River. A 1985 aerial survey conducted by the Service documented

45 chinook salmon spawning in a 20 mile section of the mainstem Sheenjek River, approximately
five miles below Thluichohnjik Creek. Coho stock abundance within the Sheenjek drainage is
thought to be small. A 1974 ADF&G survey counted 28 coho salmon scattered near the mouth
of the Sheenjek River upstream to Koness River (DOI 1999).

While not documented in literature, the presence of Dolly Varden (Salvelinus malma) and Arctic
lamprey (Lamptera japonica) are highly likely. Resident form of Dolly Varden probably exist n
the upper Sheenjek River. Other fisheries studies have confirmed the presence of small
populations of these fish in upper headwater streams north of the Yukon River. Arctic lamprey
also have a high likelihood of being present in the Sheenjek River since they have been found in
other similar type streams in the Yukon drainage (Daum, pers.com. 2001).

Wildlife

This reservation segment of the Sheenjek River provides important habitat for a variety of
wildlife. However, few comprehensive wildlife surveys have focused on this lower segment of the
Sheenjek River. The wildlife information described below was compiled from surveys conducted




~ ~

by the U.S. Fish and Wildlife Service and the Alaska Department of Fish and Game, and
summarized in the Wild and Scenic River Study and Legislative Environmental Impact Statement
for the Lower Sheenjek River prepared by the Department of the Interior in 1999.

Breeding pair surveys conducted in 1991 indicate that this segment of the Sheenjek River contains
low to moderate duck densities ranging from 0.8 to 13.0 ducks per square mile. Although goose
surveys have not been conducted for this lower segment of the Sheenjek River, relatively low
densities have been identified to the south of the Yukon River. Swan densities are suspected to

be low based on surveys conducted on nearby areas. Aerial surveys on this segment of the
Sheenjek indicate that loons are common. Little information has been collected on other
migratory or resident birds on this segment of the Sheenjek River (DOI 1999).

Moose generally occur throughout the Refuge in relatively low densities. A recent population
survey for the Porcupine River area, that included the lower Sheenjek River segment, gave density
estimates of 0.25 moose per square mile (Stephenson et al. 2000). The river and its surrounding
area also provide winter habitat for the Porcupine caribou herd. Black and grizzly bear are likely
common due to the rich chum salmon fishery on the river (DOI 1999).

Fur-bearing animals using this segment of the Sheenjek River and its river corridor include beaver,
coyote, lynx, marten, mink, muskrat, red fox, river otter, snowshoe hare, weasel, wolf, and
wolverine. Aerial surveys suggest wolves occur at low densities (ADF&G 2000). Marten is the
economic staple for most trappers in the region. Trapper interviews and harvest information

suggest that mink, otter, and wolverine may occur in low densities in and around the Lower
Sheenjek (DOI 1999).

Aquatic Invertebrates

Rivers and streams on the Yukon Flats Refuge provide habitat for aquatic invertebrates that are a
primary food source for fish and water birds using riverine habitats. In addition to providing
habitat for aquatic invertebrates during the open water season, unfrozen water in Refuge rivers
and streams is important to many overwintering species. The most abundant taxa include midges,
stoneflies, danceflies, mayflies, and caddisflies. Non-insect taxa include oligochaetes, gastropods,
nematodes, ostracods, molluscs, and leeches. Attachment B summarizes overwintering strategies
of aquatic invertebrates in Alaskan streams.

Subsistence Use

Trapping is the primary subsistence activity along this segment of the Sheenjek River. Hunting
also occurs, primarily for moose, although black and grizzly bears are taken incidentally. Hunters
typically use flat-bottomed riverboats with outboard motors. Most fishing on the river is
incidental to other activities. Fishing is primarily hook-and-line and is oriented to northern pike
and arctic grayling. Some fishing for chum salmon, whitefish, and burbot may also occur for
subsistence purposes (DOI 1999).




Recreational Use

Float trips in rafts and canoes are the major recreational use along this segment of the Sheenjek
River. This part of the river is generally tranquil and offers travelers the opportunity to observe
wildlife and scenery along the river. This segment of the Sheenjek River is rated as Class I on the
International Whitewater Scale (moving water with few riffles or waves; few or no obstructions
and these are easy to avoid). A few non-local parties hunt moose on this segment of the Sheenjek
River. Many use conventional riverboats, although some have used jetboats (DOI 1999).

lIl. WATER QUANTITY

Quantify the specific amount of water requested to be reserved. Identify and
quantify, as appropriate; flow rates, quantities, surface water elevations, depths,
etc., as they relate to the daily durations and months of the year during which the
reservation is proposed. Include any flow release schedules from projects
upstream of the proposed reservation that would apply.

Quantity to be Reserved:

January 1 - April 30 50 cfs
May 1-May 31 4500 cfs
June 1- June 30 5260 cfs
July 1 - July 31 4475 cfs
August 1 - August 31 2925 cfs

September 1 - October 15 2590 cfs
QOctober 16 - December 31 220 cfs

Average discharge and instream flow reservations for these seasonal periods are indicated on the
summary table of the following page. Average Sheenjek River discharges and instream flow
requirements are further illustrated on the bar graph on page 11. See Attachment C for the
analysis method used to determine instream flow reservation.

The Service’s management objective for riverine habitats in the Yukon Flats Refuge is to maintain
the natural water quantity and quality of streamflows and water levels that will provide suitable
habitat for fish, migratory waterbirds, and other wildlife. The goal of this instream water right
reservation is to mimic the natural hydrologic system to protect fish and wildlife aquatic habitat
and to protect the natural biological diversity of the river system and its floodplain. A large body
of evidence has shown that the natural flow regime of virtually all rivers is inherently variable, and
that this variability is critical to ecosystem function and native biodiversity (Poff, et al. 1997).




Instream Water Right Summary, Sheenjek River, Yukon Flats NWR, Alaska.

SEASONAL
PERIOD

AVG. DISCHARGE
FOR PERIOD

(cfs)

INSTREAM FLOW
RESERVATION

{(cfa)

May 1-31

4500

4475

Sept 1-Oct 15

2590

* The lower of 25 percent exceedance flow or average discharge.
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The Sheenjek River headwaters in the Brooks Range and flows south through the Arctic and
Yukon Flats Refuges approximately 270 miles before entering the Porcupine River (Trawicki,
2000). This reservation segment of the river extends approximately 108.88 miles from

River Mile 0 at the confluence of the Porcupine River upriver to the confluence of Thluichohnjik
Creek, just above the Yukon Flats Refuge boundary within the Arctic Refuge.

A typical water year for the Sheenjek River, illustrated with the average annual hydrograph
(following page), begins in fall. Water levels in October drop quickly as air temperatures
decrease, ice begins to form in the rivers, and precipitation is snow. By late October, most rivers
are frozen over and discharge continues to decrease. Throughout the winter ice thickness
increases and flow decreases. Rivers generally reach their base flow in February, March, and
April. Portions of the river may freeze to substrate. April brings longer days and warmer
temperatures and the start of breakup. Breakup is characterized by rising stage and discharge
from snow melt and extensive ice flows. Breakup varies significantly from year to year and
location to location. Depending on ice flow conditions, breakup can be mild or cause extensive
flooding. By late May, the ice is gone and discharge is decreasing. Interior Alaska experiences
intense, short duration thunderstorms during the June and July. These thunderstorms are
localized and often cause high water or flooding in localized areas. August is still warm, but the
thunderstorm activity decreases significantly. Rain events later in the year are generally associated
with fronts. These weather systems affect large portions of the region. September brings cooler
temperatures and a steady decrease in discharge (Trawicki 2000). The table on page 14 illustrates
the exceedance discharge percentages for the Sheenjek River.

The Sheenjek River and its surrounding watershed are presently healthy and are not subject to
human development, diversions, or perturbations. Continued biologic productivity of this river 1s
dependent upon maintaining and mimicking the natural variability of the existing hydrologic
regime. The river and its watershed must be monitored in the event that stream flow diversions or
development in the watershed occur that would alter the natural hydrologic regime of the river.

12
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iV. METHODOLOGY AND MONITORING

A) The need for the proposed reservation of water, including reasons why the
reservation is being requested.

Habitat Needs

This reservation is needed to protect aquatic habitat needs of fish, waterfowl, and other wildlife
and to protect the natural biodiversity of the river and its associated floodplain.

The Yukon Flats Refuge encompasses approximately 11.2 million acres and surrounds a vast
wetland basin known as the “Yukon Flats”. The Refuge provides one of the greatest waterfowl
breeding areas in North America and is one of the most consistent waterfow!] production areas on
the continent. Thirty-eight species of mammals, 18 species of fish, 1 species of amphibian, and
160 species of birds, including 13 species of raptors and 24 species of waterfowl, occur on the
Refuge (USFWS 1997; Sowl, pers. com. 2000).

The predominant feature of the Refuge is the Yukon River and associated floodplain, that occupy
the majority of the Refuge. Lakes, sloughs, and streams dominate the landscape of the Refuge.
The estimated 40,000 lakes and 7,000 stream miles that occur on the Refuge provide abundant
and diverse fishery resources. The Yukon Flats area is susceptible to spring flooding which
recharges many of the lakes, sloughs and marshes on the Flats which maintains the area as high
value waterfowl and fish habitat (USFWS 1997).

The Yukon Flats is considered one of the most productive waterfow] breeding grounds in North
America. The Yukon Flats has a high sustained rate of production and provides critical habitat

for an estimated population of 1.5 million ducks, geese, and swans. Based on 1992 statewide
waterfow] production surveys, the Yukon Flats basin produces over 200,000 ducklings annually.
Annual aerial surveys indicate the Yukon Flats has the highest number of ducks per square mile of
any area in Alaska. In 2000, seventy percent of the canvasback ducks observed during the
statewide breeding pair survey were observed in the Yukon Flats (USFWS 2000).

The most common duck species on the Yukon Flats Refuge are lesser scaup, northern pintail,
American wigeon, northern shoveler, green-winged teal, mallard, canvasback, and scoter species.
Numerous other waterbirds nest on the Refuge, including loons, grebes, plovers, yellowlegs,
common snipe, sandpipers, gulls, and arctic terns.

The Refuge also provides breeding habitat for a diverse songbird population and serves as a
migration corridor for birds. The most abundant migratory songbirds include the Swainson’s
thrush, alder flycatcher, dark-eyed junco, white-crowned sparrow, yellow-rumped warbler, yellow
warbler, and American robin. Approximately 40 species of songbirds breed on the Refuge.

Twenty-eight species are neotropical migrants and 15 of these species winter primarily or entirely
south of the U.S.-Mexico border (USFWS 1997).
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The Refuge provides key habitat for 39 species of mammals. Common species include moose,
black and grizzly bear, gray wolf, martin, beaver, wolverine, lynx, river otter, red fox, and
snowshoe hare. Two caribou herds may be found seasonally and sporadically on the Refuge. The
Porcupine caribou herd ranges seasonally onto the northern and eastern portions of the Refuge,
while the White Mountain herd is a small, relatively stationary herd whose range is centered in the
White Mountains (USFWS 1997).

At least 18 species of fish have been documented to occur within the Yukon Flats Refuge
(USFWS 1997). Important species include chinook, coho, and chum salmon, Dolly Varden
char, Arctic grayling, northem pike, broad whitefish, humpback whitefish, least cisco, longnose
sucker, and burbot (USFWS 1990).

Legal Mandates and Management Directives

A long legislative history preceded the designation of the Yukon Flats Refuge. Prior to 1969, the
interior basin known as the “Yukon Flats” was part of the public domain administered by the
Bureau of Land Management. On January 17, 1969, the Secretary of the Interior withdrew
unreserved lands in Alaska under Public Land Order 4582 also known as the “Udall Land Freeze”
to protect Native land claims. With the passage of the Alaska Native Claims Settlement Act in
1971, the Secretary of the Interior withdrew the lands now within the Refuge from all forms of
appropriation. Lands available for Native selection were identified as potential “national interest
lands” and as “public interest lands”.

On November 16, 1978, the Secretary of the Interior invoked his emergency withdrawal powers
to withdraw approximately 110 million acres throughout Alaska including what is now the Yukon
Flats Refuge. These lands were withdrawn for 3 years from settlement, location, entry, and
selection under public land laws. The intent of this action was to preserve and protect the
resource values of these lands, allowing Congress time to enact national interest lands legislation.

On December 1, 1978, President Carter signed an executive order under the Antiquities Act of
1906, creating 17 national monuments. Included was the Yukon Flats National Wildlife
Monument, consisting of approximately 10.6 million acres. On February 11, 1980, the Secretary
of the Interior signed public land orders establishing 12 new wildlife refuges in Alaska.

On December 2, 1980, President Carter signed the Alaska National Interest Lands Conservation
Act. With the enactment of ANILCA, the Wildlife Monument designation was dropped,
boundary adjustments occurred, and the area became the Yukon Flats National Wildlife Refuge
(USFWS 1997). Section 302(9)(B) of ANILCA sets forth the following purposes for which the
Yukon Flats Refuge was established and shall be managed. These include:

"(i)  to conserve fish and wildlife populations and habitats in their natural diversity
including but not limited to. canvasbacks and other migratory birds, Dall sheep, bears,
moose, wolves, wolverines and other furbearers, canibou (including participation in
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coordinated ecological studies and management of the Porcupine and Fortymile caribou
herds) and salmon:

(i)  to fulfill the international treaty obligations of the United States with respect to fish
and wildlife and their habitats;

(il))  to provide, in a manner consistent with the purposes set forth in subparagraphs (i)
and (ii), the opportunity for continued subsistence uses by local residents; and

(iv) 1o ensure, to the maximum extent practicable and in a manner consistent with the

purposes set forth in paragraph (i), water quality and necessary water quantity within the
refuge” (emphasis added) (USFWS 1987).

Clearly, the intent of Congress is to reserve necessary waters to protect fish and wildlife and their
habitats in their natural diversity.

The National Wildlife Refuge System Improvement Act was enacted by Congress in 1997.
Section 5 of the Act, which addresses administration of the Refuge System nationwide, pertains to
protecting aquatic habitats. Subsection 4 provides that the Secretary of the Interior shall (A)
provide for the conservation of fish, wildlife, and plants and their habitats within the System, and
(B) ensure that the biological integrity, diversity, and environmental health of the System are
maintained for the benefit of present and future generations of Americans. Subsections (F) and
(G) further provide that the Secretary shall assist in the maintenance of adequate water quantity
and water quality to fulfill the mission of the System and the purposes of each refuge, and acquire,
under State law, water rights that are needed for refuge purposes (Refuge System Improvement
Act 1997).

The Comprehensive Conservation Plan (USFWS 1987) and the Fishery Management Plan
(USFWS 1990) for the Yukon Flats Refuge both direct that the Service will work cooperatively
with the State of Alaska to quantify and record instream flows and lake elevations to support the
values for which the Refuge was established.

(B) Identify and describe the methodology, data, and data analysis used to
substantiate the need for the quantity of water requested for the proposed
reservation of water, including:

{1) Name and description of method used

Trawicki (2000) describes data collection methods and analysis of discharge data and presents
annual summaries of discharge data collected at the stream gage site located within this segment
of the Sheenjek River. Data were collected from July, 1993 through October, 1998. See
Attachment C for a description of the flow duration analysis method used for this instream flow

17




~ ~

reservation. By letter dated March 21, 1996 from Gary J. Prokosch, Chief, Water Resources
Section, Alaska Department of Natural Resources to Steve Lyons, Regional Hydrologist for the
Service in Region 7, five years of discharge data are acceptable for instream water right analysis
and quantification. Further, DNR stated that using monthly flow duration curves for instream
flow reservation analysis is an acceptable method (Prokosch 1996).

(2) Who conducted the study and analysis

Discharge data collection and analysis as well as instream flow reservation analysis were
conducted by Service hydrologists John Trawicki and Steve Lyons.

(3) Schedule of when data collection and analysis occurred

Field discharge data collection for this segment of the Sheenjek River was conducted from July,
1993 through October, 1998. Data analysis and reporting were completed in April, 2000
(Trawicki 2000). Instream flow analysis and quantification were subsequently completed in
Qctober, 2000.

(4) Type(s) of instrument(s) used to collect and analyze data

See pages 7 - 10 of Trawicki (2000).

(5) Description of data and how the data was collected, including when
applicable, (a) selection of stream reach, study site and transect selection, (b)

flow, survey, elevation, and depth measurements, (c) pertinent physical,
biological, water chemistry and socio-economic data.

See Trawicki (2000).

(6) Description of how data was analyzed, and

See Trawicki (2000) for a description of discharge data analysis and Appendix C for instream
flow quantification analysis.

18
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(7) Maps, photos, aerial photos, calculations, and any other documents
supporting this application.

Trawicki (2000) presents annual discharge data for the stream gage established within this river
segment. See page 13 for the annual hydrograph and page 14 for the exceedance table for this
segment of the Sheenjek River.

Photographs of the gage site on this segment of the river are available at the Region 7 Water

Resources Branch office.

If there are provisions for monitoring this proposed reservation of water, include
the following:

(a) Description of monitoring equipment (such as gaging stations, staff gages,

weirs)

No monitoring program is currently proposed for this reservation. Should water withdrawals or

diversions occur in the future that would affect this river, developers will be required to operate a
monitoring program.

(b) Location of monitoring equipment - Not Applicable
(c) Provisions for payment of monitoring - Not Applicable

(d) Reporting system - Not Applicable

19
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ATTACHMENT B

Overwintering Strategies of Aquatic Invertebrates in Alaskan Streans

Freshwater invertebrates are subjected annually to freezing of shallow water habitats. To
avoid these potentially lethal environmental conditions invertebrates employ a range of
physiological or ecological adaptations. Overwintering strategies include (1) migrating
laterally or vertically to avoid an advancing freezing front (Danks 1978; Danks 1991; Irons
et al. 1993), (2) spending the entire life cycle in a habitat not subject to freezing, e.g., deep
water refuges (Olsson 1981, 1982), or (3) avoiding or tolerating freezing by physiologically
manufacturing antifreeze compounds (Salt 1959) or cryoprotectants (Lee 1991). Large
benthic macroinvertebrates with low vagility may be more likely than small vagile taxa to
show these latter physiological adaptations to freezing (Finni and Chandler 1979).

While most studies of overwintering aquatic invertebrates have concentrated on lentic (lakes
and ponds) rather than lotic (rivers and streams) habitats, there is a growing body of literature
concerning the overwintering strategies of lotic fauna. Most aquatic insects inhabiting shallow
waters move into the more stable, deeper zones for overwintering (Danks 1991; Irons et al.
1993). Laboratory and field experiments have indicated that most taxa occurring in Alaskan
streams lack the ability to survive subzero temperatures (Irons et al. 1993).

The Diptera (especially Chironomidae--midges) and Plecoptera (stoneflies) constitute an
increasing proportion of the aquatic insect fauna as latitude increases (Hobbie 1973, Oswood
etal. 1991). Ephemeroptera (mayflies), Empididae (dance flies), Trichoptera (caddisflies)
and several non-insect taxa (oligochaetes, nematodes, gastropods, and amphipods) are also
abundant in arctic streams (Craig and McCart 1975; Glesne and Deschermeir 1984). The
following discussion summarizes the available empirical data for each of the most abundant
taxa in Alaska.

Chironomidae Most midges overwinter as larvae (Danks 1971). Several north temperate
and arctic species construct sealed winter cocoons (Danks 1971; Danell 1981) and other
species overwinter in the frozen mud substrate (Danks 1971). Migration to habitats that do
not freeze may occur in some species (Oswood et. al. 1991; Barton et al. 1987). Irons et. al.
(1993) found that midges comprised approximately 70% of the macroinvertebrate fauna in
frozen stream bed samples collected from interior Alaska. The community frozen in the
gravel was only a small subset of the stream community, however, suggesting that migration
away from encroaching ice may be hampered by the limited mobility of midge larvae (which
lack true legs). Approximately 25% of the frozen individuals were alive, indicating that
midges have some ability to survive winter in frozen habitats.
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Plecoptera Both field (Pugsley and Hynes 1986; Irons et al. 1993) and laboratory (Irons et al.
1993) studies indicate that stoneflies migrate both laterally and vertically and move into and
out of the hyporheic, using it as a refuge from adverse conditions on the stream bed.

Empididae Irons et. al. (1993) found small numbers of dance fly larvae in the unfrozen
benthos and larger numbers in the frozen near-bank gravel. Dance fly larvae comprised
approximately 20% of the macroinvertebrate fauna in frozen stream bed samples and had a
high survival rate (78%) after thawing.

Ephemeroptera Both laboratory experiments (Oswood et. al. 1991) and field investigations
(Olsson 1983; Ciborowski and Clifford 1983) indicate that mayflies actively move away from
a freezing front. Mayflies were observed to move into the center of the river in winter, to the
only portion that maintained a flow of water beneath the ice (Ciborowski and Clifford 1983).

Trichoptera Caddisfly larvae actively move away from a freezing front in laboratory
experiments (Irons et. al. 1993). A similar result has been observed in the field (Tozer et al.
1981). However, there is evidence that at least some species can survive periods of freezing.
Olsson (1981) found living specimens of four species of caddisflies in frozen sediments of a
north Swedish River. Paterson and Fernando (1969) reported that a small number of
caddisflies survived freezing in a drained area in winter.

Other taxa Many non-insect taxa, e.g. oligochaetes, gastropods, nematodes, ostracods,
molluscs and leeches can survive encased in ice or frozen sediments (Holmgquist 1973; Danell
1981; Olsson 1981). However, interspecific differences in overwintering strategies may exist
within these taxa. Olsson (1984) found that one species of snail (gastropod) was able to
survive encased in the frozen substrate while another could not. The latter avoided freezing by
overwintering in the deeper parts of the river.
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ATTACHMENT C

INSTREAM WATER RIGHT ANALYSIS PROCESS

INTRODUCTION

The Alaska National Interest Lands Conservation Act (ANILCA) P.L. 96-487 and the National
Wildlife Refuge System Improvement Act of 1997 (NWRSIA) P.L.105-57 state that one of the
purposes of National Wildlife Refuges in Alaska is to maintain adequate water quantity and water
quality ta conserve fish and wildlife and their habitats. Biological information and surface water
data, such as streamflow, limnologic data, and water quality data are scarce in Alaska. Biological
data are generally limited to species presence/absence and general population numbers. Species
specific habitat data are generally not documented. Plant species critical to winter habitats for
terrestrial species are not clearly understood. Thus, species specific instream flow methods, such
as the Instream Flow Incremental Method, that evaluate fish and wildlife habitat needs are not
feasible under present hydrologic, biologic, and funding limitations.

Region 7 of the U.S. Fish and Wildlife Service has developed a hydrologic-based instream flow
method that is based on the natural flow pattern from which aquatic and riparian habitats have
evolved. The objective of this method is to maintain a flow pattern with a wide range of flows,
both high and low, to meet riparian and aquatic habitat needs and to maintain the different habitat
features of the river system. This method analyzes the natural flow pattern and its annual
variability, and results in recommendations for instream flow requirements that conform with
western water law, specifically Alaska water law.

HYDROLOGIC-BASED INSTREAM FLOW METHOD

Alaska is extremely large with relatively few miles of road, and thus offers logistical and cost
challenges for ecological data collection. As a result, the distribution, seasonal use, and habitat of
fish and wildlife are largely unknown and not documented. For example, we may know what
species of salmon are found in a given river system. However, where they spawn, rear, and
over-winter is often not known. In addition, locations of riparian habitats critical for
over-wintering of moose and other wildlife are not well known. Thus a new approach for
quantifying instream water rights is necessary to maintain healthy habitats and populations of the
fish and wildlife that make the State of Alaska unique. This hydrologic-based instream flow
method mimics the natural flow regime as represented by the average annual hydrograph

(Poff et al. 1997).
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The intent of the hydrologic-based instream flow method is to protect natural habitats, preserve
fish and wildlife diversity through maintenance of natural flow variability, while providing water
for other users. With the special considerations described on page 6, the method 1s applicable
statewide, protects natural resources, uses limited hydrologic and biologic data, conforms with
Alaska State water law, and is affordable in time and dollars. The hydrologic-based instream flow
method is based upon the following premises:

e Habitats in and adjacent to the river channel have evolved from the diversity of flows
represented by the average annual hydrograph. The average annual hydrograph represents a
predictable pattern of high and low flows that normally occur throughout the year.

¢ Rivers are not regulated, and natural high and low flows are expected to occur each year.

« For water rights purposes, five years of daily discharge are sufficient to quantify instream
flows or to synthesize a hydrograph for similar watersheds.

» Biological data include, at a minimum, species presence/absence and periodicity.

« Special considerations may alter the analysis during specific times of the year. These special
considerations may include, but are not limited to recreation, fish migration and propagation,
water quality, and fish overwintering. See special considerations below.

Given that aquatic and riparian environments have evolved from a predictable flow pattern, it
follows that reserving instream water rights that mimic this natural rhythm will provide the water
necessary to maintain the natural aquatic and riparian habitats.

PROCEDURE

The first step is to assemble the daily average flow record for the stream reach of interest. A
minimum of 5 years of record should make up this database. With less than five years of data
there is an inherent risk that a single unusual large storm or extended dry period may skew the
data for a given period of the year. The larger the database, the greater the confidence that the
hydrograph reflects the true historical natural flow pattern.

A hydrograph is a graph showing stream discharge over time. An average annual hydrograph is
developed by finding the average of all daily discharges for a given day and plotting this average
daily discharge on a single graph for the entire year. This graph provides a visual representation
of the seasonal variability for the watershed at the point of measurement (Figure 1).
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Using the hydrograph, Figure 1, incremental time periods for analysis are identified. Incremental
time periods may vary in length from weeks to several months. The goal is to separate the
homogenous discharge periods from periods where significant hydrologic change is occurring.
Using Figure 1 as an example of a typical interior Alaska stream, a single incremental period
during the winter may be defined from January 1 through April 15. Beginning about April 15,
discharge begins to increase as air temperatures begin to rise and the snowpack begins to melt. A
second incremental time period for analysis would be from April 16 through May 15, representing
the period of spring snowmelt and/or river breakup. A third incremental time period would be
defined as beginning May 16 and would end near the peak of the rising hydrograph on May 30.
An additional time period would bracket the falling limb of the hydrograph to a point in time
around the end of June or first of July when the curve of the hydrograph flattens to summer flows.
During the summer there may be frequent small spikes resulting from rain events. However, these
small spikes occur sporadically and are not considered significant hydrologic changes and
therefore do not justify separate incremental time periods. A separate incremental time period is
considered only when there is a significant change of average discharge over time. Separate
incremental time periods are based on a predictable pattern (event) that occurs annually, e.g.,
spring breakup, rising limb, falling limb, summer flows, fall flows, early and late winter flows, etc.

(Figure 1).

Once incremental periods are selected from the average annual hydrograph, a flow exceedance
curve is developed for each incremental time period (Figure 2). An exceedance curve isa
cumulative frequency curve of discharge resulting in a smooth line fit to a group of daily discharge
data. A point along the curve indicates the percent of the time that a given discharge can be
expected to be equaled or exceeded. The discharge associated with the 50 percent exceedance
(Qs,) is the median discharge for that period of time (not to be confused with the average or mean
discharge). Data for the exceedance curves are then summarized into a flow exceedence table
(Table 1) for the water right application.

Given that the ecosystem within and adjacent to the river corridor has evolved about the flow
regime of the river, it is reasonable that the instream flow recommendation would be the discharge
associated with the 50 percent exceedance. The 50 percent exceedance (median discharge) then,

is equalled or exceeded half of the time during that time period. For most incremental time

periods this is a good estimate of the instream flow need. However, there may be special
considerations for a given time period that require modifying the instream flow recommendation.
Examples of special considerations include, but are not limited to, channel maintenance flows,
water quality concerns, riparian habitat, considerations based on professional judgement derived
from field experience, and specific wildlife-defined needs such as fish spawning, migration, rearing
or incubation needs.




“JoAl BYSE[Y Jouajul 10f yderSo1pAy jeoidA) jo sjdwexy | 2ndig

ajeq

03g-L2 AON-£Z2 RO-82 deg-g2 Bny-62 nr-0g ung-0g Aew-1e Aew-10 Jdy-L0 12W-Z0 Uer-ig uep-10

0

S A 000}
o
o
<
......................... - = - 000z Mv
@
)
@«
I @
1 L
[ 7]
............................................................................................ T oowe §
g o
I <
@

................................................................................ .- -1 0005

1

ydeiboipAH [enuuy abesaay
18A1Y By Sely



06¢ L96E G69E el otve 8LL9 ove %S
€48 8ege 802¢ 6561 868¢ £ELs 8l¢ %01
65€ 2642 £64¢C (37 §8¢ee 199 661 %S1L
1% Svee 11 4 24 961 0002 8oLy 8L %02
Gee 8464 6GLe Lzvl G691 voe 991 %S¢
gze 283} 616} 60€ L 03¢ 4 goce cst %0€
AR 5448 ecLl TAAA 98¢l LS6¢C ovl %SE
60€ 6921 6461 GsLL €911 602 6cl %0
LOE 123 covil vOoLL €801 0182 641 %SP
Z6e yeol LLEL 901 9e0L 8ved oLl %05
€82 296 LoeL 0eal clLot A A4 104 %S9
W XA 606 evii 966 c00L 180¢ €6 %09
192 go8 6Ll 856 866 961 e %S9
8vé (A4 [44%" (AL 686 cesl 7 %04
[ANA biL 9801 2s8 996 1291 99 %SL
1324 €0 9101 €11 126 687. 95 %08
__ L6l 609 126 049 £r8 GGel 144 %S8
a9l [4:14 L8 6€s €cL G96 4 %086
8El _ LiE €99 1 7AY €56 S09 FA ) %56
1€ 930 i 1RO le-1 e-1 oe-1 LE- L o€ __ad.‘. 80uspa3dxXy
r - | AON | 1dag Bny Anp sunp Aep - | uep Waied

-puooas 1ad 123§ 01qNO Ul 931RYISIP USAIS B SPIdIXa
10 s[enba 231eyosIp aw} Jo Juscad aY) S2JEDIPUI — JSALL BYSE[Y Ioudjul [ed1d4} e 10J 9[qe) SOUBPIIIXD MO[J & JO ojdwexg °[ a|gel



~ ~

SPECIAL CONSIDERATIONS

Special considerations may apply depending on geographic locations or specific stream
characteristics. For instance, a special consideration appropriate for a stream on the Arctic
coastal plain may not be applicable for a coastal stream of southwestern Alaska. The following
are more common special considerations that may be used to adjust the instream flow
recommendations:

» Over-bank flow: to provide necessary water to support wetlands and riparian habitat
adjacent to the channel and other water dependent habitats during critical time(s) of the year.
These flows also fill oxbow lakes and allow for migration of fish in and out of these lakes, and
are necessary to replenish the nutrients of the wetlands and oxbow lakes. Step-backwater,
elevation, or high water mark surveys are indirect methods to help determine this flow.

» Channel maintenance flow: discharge of a specific magnitude and velocity sufficient to move
the substrate for the purposes of flushing fine sediments from spawning gravels, flush seeds
and seedlings from gravel bars, etc. At least one high flow period each year is necessary to
maintain the in-channel characteristics. An instream maintenance flow is two times (2X) the
average annual discharge. Using this as a rule of thumb, the instream flow for the incrementa)
period with the greatest discharge will be the larger of either the 50 percent exceedance (Qso)
or two times the average annual discharge (QAA).

+  Water quality maintenance flow: specific discharges to maintain water temperatures,
sediment dilution, contaminant dilution, desired salinity in estuaries, nutrient replenishment
and desired water quality levels in oxbow lakes.

+ Incubation or over-wintering flow: the limiting factor that defines fish egg incubation success
is the 7-day average winter low flow (Milhouse 1982). As the stage of the stream drops
during the winter months, fish eggs in the gravels along the margin of the stream become dry
and/or freeze, then die. The viable eggs are those in gravels below the water stage associated
with the 7-day average winter low flow. The eggs near the upper parts of this flow will freeze
and die unless thermic conditions of the gravels are adequate to prevent freezing of the
substrate. Thus, discharge must be maintained at a level above the 7-day average winter low
flow in order to maintain thermic conditions to prevent freezing of the substrate and to
incubate fish eggs. The winter instream flow must be greater than two times (2X) the 7-day
average low-flow. The winter instream flow also must be the lower of two flow values, the
25 percent exceedance (Q,s) or the average discharge for the winter incremental period.
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Spring breakup flow: to flush ice from the river systems and provide thermic water to the
estuaries that initiates melting of the ice pack and allows fish migration. In areas of Alaska,
such as the north slope or the northwest coast where substantial sea ice forms and there are
early migrating fish species, riverine water is required to initiate sea ice melting. This thermic
situation requires an instream flow of the 25 percent exceedance (Q,s) for a minimum of

1 week.

Spawning flow: discharge necessary to meet spawning velocity conditions for the purpose of
moving gravels onto the fish redds. Periodicity tables for each target species are required.

Fish passage flow: discharge necessary to support fish passage of adults upstream for
spawning and flush fry and juveniles downstream for out migration.

Recreation and navigation flow: discharge to support rafting, kayaking, or general
navigation.

Fish harvest: discharge to support fish harvest by subsistence users and commerctal fish
operations, the operation of fish wheels, nets, etc.




PROD S

Annual Hydrograph: A graph representing the average annual daily discharge is developed,
Figure 1. This figure is an aid to identifying the incremental periods and is part of the water right
application.

Exceedance Table: When the exceedance analysis is completed for each incremental period, an
exceedance table should be developed, Table 1.. This table should include an expected discharge
at 5 percent exceedance intervals for each incremental period. This table will be included in the

water right application.

Water Right Summary Table: A table that includes the average discharge and water right need
for each incremental period will be developed for inclusion in the water right application,

Table 2. The intent of this table is to provide a quick reference for comparing the water right
request to the average discharge which can be expected during each incremental period.

Table 2. Example of the water rights summary table.

SEASONAL AVG. DISCHARGE INSTREAM FLOW
PERIOD FOR PERIOD '~ RESERVATION
(c£s) (cfs)
Jan 1-Apr 30 * 208 165
May 1-31 3294 2350
June 1-30 1463 1035
July 1-31 1402 1065
Aug 1-31 1710 1370
Sept 1 - Oct 31 1695 1035
Nov 1-Dec 31 283 290

* The lower of 25 percent exceedance flow or average discharge.

Water Right Summary Graph: The information from the Water Right Summary Table can also
be summarized in a bar graph to provide a visual graphic of the water right request as compared

to the average discharge for the incremental period. This graph should be included in the water

right application.
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Figure 2. Example of a water rights summary graph.

Alaska River
Average Discharge and L Flow R
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Date

Exceedance Curves: Exceedance curves for each incremental period used to develop the
exceedance table should be available as backup reference for the exceedance table. These curves
are for reference only, will be kept on file at the Water Resources Branch office.

Percent of Time Equalied or Exceeded

Figure 3. Example of an exceedance curve.
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