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SUMMARY

From May 1988 to January 1990 the Bureau of Reclamation, under an
interagency agreement with the Bonneville Power Administration, conducted the
water supply analysis required by Task Il of the Northwest Power Planning
Council®s (Council) approval of predesign work on the Yakima/Klickitat
Production Project. The purposes of the analysis were to (1) document the
adequacy of water supplies (quantity and quality) for the proposed artificial
production facilities, and for anadromous fish spawning, incubation, rearing,
and migration in the Yakima and Klickitat Rivers and their tributaries; (2)
determine the availability and quality of existing anadromous fish habitat in
both basins; (3) document existing constraints to achieving anadromous Tfish
production potentials in both basins; and (4) develop a listing of streams in
both basins where existing water supplies, access, and habitat are adequate
for anadromous fish production; where water supplies, access, and habitat
would be adequate if improvements were made and agreements reached with
existing water users; and where existing water supplies, access, and habitat
are inadequate or unattainable in the near term (<10 years). The results of
the water supply analysis will be reviewed by project managers and a technical
work group, and recommendations will be made to the Council for any changes
needed in the location and/or design of the proposed production project
facilities.

FACILITY WATER SUPPLIES

Yakima Basin

The results of the analysis of water supplies (quantity and quality) for
the artificial production facilities are summarized in table A. In the Yakima
basin, surface water quantities are adequate to meet the projected needs of
the proposed facilities at the Prosser, Wapato Canal, Cle Elum, and Oak Flats
sites. The proposed facilities at the Wapato Canal and Oak Flats sites would
obtain all or part of their surface water supply from water diverted for
irrigation by the Wapato Irrigation Project and the Naches-Selah Irrigation
District, respectively; thus, fish facility operations and water needs should
be closely coordinated with these entities.

The adequacy of surface water quantities to meet the projected needs of
the proposed facilities at the Buckskin site uncertain. Flow data for
Buckskin and Nelson Springs indicates that their combined flow during winter
and spring may be about 8 cubic feet per second (cfs) whereas the projected
need of the fish facilities during this period is up to 9 cfs. Further
monitoring of the flows at this site should be conducted from November through
April to determine if surface flows during these months are adequate to meet
facility needs.

The quality of the surface water is probably adequate for the proposed
fish culture uses at the Wapato Canal, Cle Elum, and Oak Flats sites, but
appears to be questionable at the Prosser and Buckskin sites. A few water
quality parameters from surface water samples at the Wapato Canal, Cle Elum,




Table A .--Summary of the Adequacy of Water Quantity and Quality
for the Proposed Yakima/Klickitat Production Project Facilities.

FaciTity Site
and Water Supply

Adequacy of
Water Quantity

Adequacy of
Water Quality

Prosser
Surface water

Ground water

Wapato Canal

Cle Elum
Surface water

Ground water

Oak Flats
Surface water

Ground water

Buckskin
Surface water

Ground water

Cascade Springs
River water

Spring water

Adequate

Adequate

Adequate--However,
early March diversions
need to be coordinated
with the Wapato
Irrigation Project.

Adequate

Probably adequate--How-
ever, additional wells
will be needed.

Probably adequate--Need
to coordinate water
diversions with Naches-
Selah Irrigation
District.

Inadequate--150 gpm
max imum

Marginally adequate--
additional data needed

Inadequate

Adequate

Marginally adequate--
Some minor reprogram-
ming of facility
requirements may be
needed,

Questionable--Several
parameters do not meet Alaska
aquaculture criteria. Further
evaluation of data is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria,

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Questionable--Several para-
meters do not meet Alaska
aquaculture criteria.
Further evaluation of data
is needed.

N/A

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.

Probably adequate--A few
parameters do not meet Alaska
aquaculture criteria.

Further evaluation of data

is needed.




and Oak Flats sites do not meet the salmonid aquaculture criteria established
by the Alaska Department of Fish and Game. Water temperatures at the sites,
for example, occasionally exceed the Alaska aquaculture criteria. It may be
possible to program hatchery use of surface water to avoid these occasional
warm water temneratures, but additional data are needed at the Wapato Canal and
Oak Flats sites to more clearly define the surface water temperature regime.
Facility use of surface and ground waters at Cle Elum is such that avoidance of
the occasional warm surface water temperatures should not be a problem.

In addition to water temperature, some of the chemical constituents in the
surface waters at the Wapato Canal, Cle Elum, and Oak Flats sites do not meet
the Alaska aquaculture criteria. High levels of aluminum and manganese, and
low levels of dissolved sodium were characteristic of the water at all sites
sampled in the basin, and appear to represent natural background levels.
Further investigation is needed to determine if the observed levels of these
and a few other parameters that do not meet the Alaska aquaculture criteria
(e.g., chloride) would present a problem to fish culture at any of the sites.

The Alaska aquaculture criteria are quite stringent and are based in part
on the very clean and unpolluted nature of most waters in that state. Other
criteria for fish culture exist that are somewhat less exacting than the Alaska
criteria (e.g., Fish and Wildlife Service criteria for fish hatcheries). A
next step in evaluating the water supply for fish culture would be to compare
the water quality-data against other criteria. If some constituents still do
not meet the less stringent criteria, then experts in fish culture and fish
toxicology should be consulted to assess whether the observed levels would
constrain fish culture.

Several water quality parameters at the Prosser and Buckskin sites do not
meet the Alaska aquaculture criteria. Surface waters at both sites have high
levels of aluminum, nitrates, and chlorides, and warm water temperatures are
common from spring through early fall. Nitrates, chlorides, and warm water
temperatures are often indicators of impacts from irrigation return flows. In
addition, surface waters at Prosser contain high levels of carbon dioxide and
zinc, and detectable levels of several pesticides. Further evaluation of the
quality of surface waters at these two sites is needed to determine if any of
the observed levels of chemical constituents pose a serious constraint to fish
culture.

Ground-water quantities are adequate to meet the projected needs of the
proposed facilities at Prosser (>1.8 cfs), appear to be marginally adequate at
Cle Elum, but are inadequate at the Oak Flats and Buckskin sites. The
production test well drilled at Cle Elum is artesian with an estimated flow of
1 cfs and an estimated pumping capacity of 2-3 cfs. Because the well is
artesian, the effect of pumping could be felt throughout the site area and any
additional wells must be widely spaced to avoid interference. An additional
2-3 wells may be possible at the Cle Elum site bringing the total ground-water
supply at the site 6-8 cfs. This suoply would be at, or slightly
less, than the projected July-September demand of 8-9 cfs. Additional pump
testing is needed of the test well at Cle Elum, and perhaps the development of
Two production test wells at the Oak Flats site produced a totall yield of less
than 0.5 cfs, much less than the projected demand of 2 cfs. No suitable




ground-water aquifer was penetrated during well drilling at the Buckskin site.
Wells at both locations were drilled to bedrock. There is a possibility that
drilling into the upper part of the basalt bedrock may locate an aquifer with
adequate water for the proposed facilities. Any test drilling should be
limited to an additional depth of 150-200 feet because this is where an aquifer
with suitable water temperature would most likely be found.

The quality of the ground-water at the Prosser, Cle Elum, and Oak Flats
sites is probably adequate for fish culture; however, a few water quality
parameters from ground-water samples at all three sites do not meet the Alaska
aquaculture criteria. Further evaluation is needed (similar to that proposed
for surface waters) to assure that the quality of the ground water is adequate
for the proposed artificial production uses.

Klickitat Basin

There appears to be adequate streamflow and spring water quantities at the
Cascade Springs site to meet the projected fish facility needs. However, flow
data for the two springs at the site averaged 37.5 cfs in 1989 which is
slightly less than the projected spring water need of 40 cfs for March and
April. It should be possible to program the spring water requirements of the
proposed facilities to conform with the available supply without adversely
affecting hatchery production goals.

The quality of the river and spring water at the site is probably
adequate; however, a few water quality parameters in each source did not meet
the Alaska aquaculture criteria. High levels of aluminum, manganese, copper,
and mercury in the river water are of possible concern, as are high levels of
aluminum in one of the springs (Kidder). Further investigation of the possible
effects of the observed concentrations of these constituents on fish culture is
needed.

STREAM DESCRIPTION

Yakima Basin

The results of the analysis of stream water supplies, access, and habitat
for the natural production of anadromous fish in the Yakima River basin are
summarized in table B. Most of the main stem Yakima River is presently
suitable for the natural production of anadromous fish. However, there are a
few constraining factors. Flows in the 11.2-mile segment between Prosser
Diversion Dam and the Chandler Powerplant are often not adequate for adult
passage and juvenile rearing, especially during the summer months, and
occasionally during the other seasons of the year. water quality iS a major
constraint to anadromous fish production in this segment during summer. Water
quality may also be a problem during summer in the area from the powerplant
outlet to the mouth of the Yakima River, but flows and water quality in the




Table B .--Summary of Constraints to Anadromous Fish Production, Natural
Production Potential, and Suitability for Inclusion in Hatchery
Planning for the Yakima River and Selected Tributaries.

T StreamReach oF  Constraints to Anadrgpous 2/ Tatural ProduCS}m Suitable for
Tributary Fish Product fon= Stacks Affected= Potential= Hatch.& Planning
T, s TEs)
Yak fma River
Tolunbia River to *F low FC,SuC,SpC,Co,STHD FC- 9%0 Yes--possibleacclimationsite
Prosser Dam *Yater quality FC,SuC, 5pC,Co, STHD SpC - 45
Prosser Dam to Sunny-  Flow FC,SuC,5pC,Co,5THD FC -  2.525 Yes--possibleacclimationsite
side Dam water quality FC,SuC,SpC,Co, STHD SuC - 190
SpC - 55
Co -
STHD - 120
Sunnyside Dam to Wilson Flow SuC, SpC,Co, STHD St - 1,320 Yes-possible acclimationsite
creek ~ 310
to- 100
STHD - 8
Wilson Creek to Flow SpC,STHD $C - 1,150 Yes--possible acclfnatfn site
Cle Elum River STHD - 135
Cle Elum River to Flow Sp¢, ST 595 Yes-possfble acclimation sfte
Keechelus Dam yal-- g
Yakima Rfver Tributaries
Torral (Canyon) Creex . @ Alltpassage {1} co, STHD Co- n/d Yes--with improvements
*Juvenile passage (1} Co, STHD ST - n/d
Water quality co. STHD
Spring/Snipes Creek *Flow Co, STHD o - <1 No--needs bawler on Snipes Creek.
*Pesticides Co, STHO ST - <1l Constraints can be rediced
*Mater quality co. STHD only over the long term.
False attraction FC, SuC, SpC
Sulphur Creek *Water quality co, STHD - 0 No--needs barrier, Constraints can
*Flow co. STHD STHD - 0 be reduced only over the loy term
False attraction SpC
Satus Oreek Adult Passage (Zﬂ 4/ SpC, Co, STHD SpC- 40 b-designated for wild STHD productfon;
Juvenile passage (3~ $pC, Co, STHD Co - n/d flow constraints related to SpC and Co
*Flow SpC, Co STHD - 70 can be reduced only over the long term
Rfparian SC, Co, STHD
Toppen{sh/Simcoe *Adult passage (5) FC. Co, STHD FC - 520 Yes--with frprovements; possible
Creeks (includes O Juenfle passage {9) FC, Co, STHD o - 505 acclimtionsite
drains) *Culverts Co, STHD STHD - 50
Flow co. SO
Riparian Co, STHD
Water quality FC. Co, STHD
Antanum Creek (4 MultDassage(Z)i/ SoC, Co, STHD Spe - 50 Yes-ufth imrovaments; pass ihle
*Jduvenile passage (7+) SpC, Co, STHD Co - 50 accVimtionsite
Flow SeC, Co STHD - 15
Riparian SoC, Co, STHD
Wide Hollow Creek O it passage {3) Co, STHD Co - 19 Yes-4th {mprovements; possible
0 gvenfle passage (4) Co, STHD STHD - 3 acclimation site. Centennial Salmon Stream
*Water quality Co, STHD
Rfparian Co, STHD
Wenas Creek *Flow SpC, Co, STHD SC - 0 No--ma jor constrafnts can be reduced
*Water quality SpC, Co, STHD Co - 0 only over the long term
*Adult passage (9) SC, Co, STHD STHD - 1
*Juventle passage (?) $pC, Co, STHD
Riparian SoC, Co, STHD
umtanum Creek Low natural flow STHD STHO - <1 No--Limfted habitatpotential
Aduit passage (1) STHD
Yilsm Creek 'm\t passage (2} SpC, STHD SpC - 10 Yes--lower 7.8 miles; need barrier at
System $ieveflepassade {over  SoC, STHD ST - 1 RM 7.8. Upper part can be fmproved
only over the long term,
Riparian SpC, STHD

V M asteriisk {*) Indicates an existing major constraint to anadromous Fish production. Nutber in parenthesis indicates rurber of constraints.,
Constraints without an asterisk tend to reduce production rather than prevent or seriously impact it.
2/ FC = fall chinook, SuC = summer chinook, SpC = spring chinook, Co = coho, STHD = steelhead

I/ vd = no data

¥ Included in the Phase 2 Fish Passage Facilities Program




Table B--Continued

SUredmReach 0T Constraints to Madrox 2/ Nawraerdg’fﬁoﬁ Suitable for
Tributary Fish Production- Stocks Affected~ Potentia¥= Hatchery Planning
{1,000 gnolts)
ManastashCreek *Mult passage (4) SpC, STHD e - 75 Yes--with improvements; possible
*Juvenile passage (8) SoC, STHD STHD - 25 acclimation site
*F lows SpC, STHD
Riparian $C, STHD
Taneum Creek *Flow SpC, STHD $pC - 125 Yes-wi th fmprovements;
water tuality $pC, STHD STH) - 20 possible accYimation site.
Riparian SpC, STHD Need barrier on drain
False attraction SpC, STHD
Swauk Creek *F low SpC, STHD SpC - 0 No--flow and water
*Water quality SpC, STHD STHD - 5 quality constraints can
® venile passage (2) $pC, STHD be reduced only over
At passage (2) SoC, STHD the long term
(partialblock)
TeanawayRiver *Juveni le passage { 17)y $pC, STHD pC - 245 Yes--STHD in short term with
0 Flu 4 SpC STH) - 55 improvements; possible acclimtion
Adult passage {2} SpC, STHD site. SpC flow constraints can be
(partial block) reduced only over the long term
Cle Elum River Juvenile passage (1) SoC, STHD SpC - 155 Yes--withimprovements;
STHD - 45 possible acclimation site
Little Creek *Jvenile passage {2} STHD STHD - 2 Yes--with improvements;
Flow possible acclimation site
Big Creek *Adult passage (1) SpC, STHD S - 9 Yes-with improvements; possible
*Juvenile passage (2) SpC, STHD STHO - 4 acclimation site
*Flow SC
Cabin Creek O yult passage (1) SpC, STHD Sl - bo Yes--with improvesents;
Riparian $pC, STHD ST - 9 possible acclimation site
Naches River
Yakima River to Tieton Flow I, uC, $pC, Co, SO SuC - 1,130 Yes--possibleacclimation
River Juvenile passage- SuC, Sec, Co, STHD SoC - 80 site
Co - 75
STHD - 45
Tieton River to Juvenile passagey SpC, Co, STHD S$pC - 555 Yes--possible acclimtion
BurpingRiver Co - 140 site
STHD - 65
Naches River
C *AduTt passage {3} $C, Co, SO SC - < Yes--with {mprovements; possible
*Juvenile passage (5) SpC, Co, STHD G - 55 acclimation site
Flw C, Co STHD- 10
Riparian $C, Co, STHD
TietonRiver *Flow Y, SC, Co, STHD SpC- 65 No-flw problems can be
Adult passage (1) " SoC, Co, STHD o - 250 reduced only over the long
Juvenile passage (1) SpC, Co, STHD STHO ~ 20 term
Rattlesnake Creek Low natural flw SpC, Co, STHD SC - 45 Yes--possible
Co - 100 acclimationsite
STHO - 25
Nfle Creek Low natural flow Co, STHD Co - 14 Yes-possible
ST - 2 acclimation site
BumpingRiver None - $C - % Yes--possible
Co - 165 acclimtion site
STHD - 30
Little Naches River Lw natural flw $pC, Co St - 75 Yes--possible
(above Falls) (above Middle Fork) co = 100 acclimation site
STHO - 20
AmericanRiver Adut passage {1) SC, Co, STHO SC - 425 Yes--for Co and STHD;
(partial block) CO- 125 designated for wild SpC
ST - 25 production

_1_/ An asterisk {*) indicates an existing mjor constraint to anadramous fish production. Mutber in parenthesis indicates nutber of constrain
Constraints without an asterisk only tend to reduce production rather than prevent or seriously impact it.
2/ FC = fall chinaok, SuC = summer chinook, SPC = sprig chinook, Co = coho, STHD = steelthead

3/ n/d » 0 data

_'4_'/ Included in the Phase 2 Fish Passage Facilities Program




35.8-mile segment are adequate the rest of the year for fall chinook spawning
and incubation, migration of all stocks to upstream areas, and some
overwintering of salmon and steelhead.

The quality of the habitat in the lower 33 miles of the reach from Prosser
Diversion Dam to Sunnyside Diversion Dam is naturally poor and the anadromous
fish production potential of this segment is very limited. However, habitat in
the remaining 57 miles of this reach is suitable for spawning and incubation of
fall chinook, passage of other stocks to upstream areas, overwintering of some
salmon and steelhead, and spawning and rearing of some steelhead. Low flows
below Sunnyside Diversion Dam can be a problem to adult passage during summer,
and an occasional problem to the spring smolt outmigration in dry years. The
quality of the river water deteriorates significantly as it flows through this
reach but does not reach problem levels except in the lowest part of the reach
during summer.

Flows, water quality, and habitat in the Yakima River from Sunnyside
Diversion Dam to Keechelus Dam are suitable for spawning and rearing of summer
chinook (below Roza Diversion Dam), spring chinook, coho, and steelhead. The
only remaining problems to anadromous fish production in this 67-mile reach of
the river, after the Phase 1 and Phase 1l fish passage facilities are
completed, are flows that often can be too high during summer for optimal
juvenile rearing (due to storage releases for irrigation) and flows below Roza
Diversion Dam can occasionally be low enough to constrain adult passage.

Tributaries of the Yakima River (excluding the Naches River and its
tributaries) do not at present have the balance of adequate flows, access, and
habitat to fully achieve the potential for the natural production of anadromous
fish. Many of the tributaries presently support some natural production which
varies from quite substantial to very limited. All of the tributaries listed
as having a near-term production potential need some improvements to fully
achieve that potential. Tributaries with production potential, and where the
needed improvements appear technically feasible within the next 10 years,
include Corral (Canyon) Creek, Satus Creek, Toppenish/Simcoe Creeks, Ahtanum
Creek, Wide Hollow Creek, Umtanum Creek, Wilson Creek (lower 7.8 miles),
Manastash Creek, Taneum Creek, Swauk Creek, Teanaway River, Cle Elum River,
Little Creek, Big Creek, and Cabin Creek. Satus Creek, Umtanum Creek, and
Swauk Creek are not considered suitable for the production project's
outplanting program for various reasons (table B), but the remaining
tributaries would be suitable with the needed improvements.

Yakima River tributaries that would not be suitable for the natural
production of anadromous fish, because it does not appear technically feasible
to significantly reduce existing constraints within the next 10 years, include
Snipes Creek, Sulfur Creek, Wenas Creek, and the Wilson Creek system (above
RM 7.8).

The main stem Naches River generally provides good to excellent spawning
and rearing habitat for summer chinook (below the Tieton River confluence),
spring chinook, coho, and steelhead. The major limiting area on the
Naches River (assuming completion of the Phase | and Phase Il passage programs)
is the 7.4-mile segment between Wapatox Diversion Dam and the powerplant




wasteway. Flows in this bypass reach are often too low for adult passage and
juvenile rearing during fall and winter. Water quality in the Naches River is
generally good to excellent except for occasional warm water temperatures
downstream of Wapatox Diversion Dam.

Naches River tributaries with presently adequate flows, access, and
habitat for the natural production of anadromous fish include Rattlesnake
Creek, Nile Creek, Bumping River, and Little Naches River. Two of the
remaining tributaries (Cowiche Creek and American River) would be adequate with
improvements; only the Tieton River has significant constraints (flow) thatdo
not appear technically feasible to resolve within the next 10 years. Even with
the flow problems, the Tieton River will have some natural production potential
when the Phase 11 passage facilities are completed.

Many tributaries of the Yakima and Naches Rivers contain good to excellent
habitat for anadromous fish in the upper reaches, but diversions in the lower
reaches limit or preclude anadromous fish use of these tributaries. Many of
these tributaries could be made accessible to steelhead, and some made
accessible to spring chinook or coho, if adult and juvenile passage facilities
were provided at the diversions. It is estimated that an additional 19 adult
passage facilities, about 38 juvenile passage facilities, and 4 adult fish
barriers are needed beyond those included in the Phase | and Phase Il fish
passage facilities programs. The Northwest Power Planning Council®s Fish and
Wildlife Program should be amended to include the construction of these.

Klickitat Basin

The main stem Klickitat River provides suitable habitat for spawning and
rearing by fall chinook, spring chinook, coho, and steelhead (table C);
however, adult passage and water quality problems are presently limiting
natural production by anadromous fish. The two major passage problems on the
main stem are Lyle Falls (RM 2.2) and Castile Falls (RM 64.2); a Washington
Department of Fish (WDF) hatchery weir at RM 42.4 could also be an impediment
to adult passage at times. Although adult passage improvements have been
constructed at Lyle and Castile Falls, passage conditions are still difficult
at Lyle Falls, and Castile Falls remains a near total barrier to anadromous
fish. State-of-the-art passage improvements should be constructed at Lyle and
Castile Falls and the WDF hatchery weir to improve natural production in the
main stem of the Klickitat River for anadromous Tfish.

Water quality is a problem in the Klickitat River downstream from the Big
Muddy Creek confluence (RM 53.8). Big Muddy Creek and Little Muddy Creek
(a tributary of the West Fork) drain glaciers on the east slope of Mount Adams.
During the warmest months, sediment from these tributaries colors the Klickitat
River downstream to the Columbia River. This sediment load is considered
serious enough by fishery biologists that it was designated in the Klickitat
Subbasin Plan as a constraint to anadromous fish production downstream of the
Big Muddy Creek confluence. Resolution of the sediment problem will be
technically difficult and should be pursued over the long-term.

Anadromous fish passage up a number of Klickitat River tributaries is
blocked by natural cascades and falls where they steeply descend into the deep




Table C .--Summary of Constraints to Anadromous Fish Production, Natural
Production Potential, and Suitability for Inclusion in Hatchery
Planning for the Klickitat River and Selected Tributaries.

Stream Reach or Constraints to Ana H 2/ Natural Production Saitable for
Tributary Fish Production= Stocks Affected~ Potential Hatchery Pianning
T,000 smoTts)
Klickitat River
“Tolubia River to Lyle Adult passage FCy SoC, Lo, STHD SoC - <) No--Limftad habftat potential
Falls Spawning habitat FC FC - 115
Rearing habitat FC, SoC, STHD STHO - 9
Water qualtity FC, SpC, Co, STHO
Lyle Falls to WIF MUt passage fC, SpC, STHD - Fel Yes--Improvements would facrease
Hatchery Water quality FC, SpC, Co, STHO FC - 1,765 production potential
ST - 135
WF Hatchery to Castile Adult passage SpC, Co, STHD 418 Yes--Improvements would fncresse
Falls water quality SpC, Co, STHD El-- 8 production patential
Castfle Falls o *Adult passage C, Co, STH) W — 255 Yes--With fmorovarents
Headwaters Co - 130
SO - 25
Trimstaries
*Adult passage Co, STHD STHD - <1 No--Passage, water quality
“Mater quality Co, STHO problems
Swale Creek “Flow o, ST ¢ - 4 Wo--F low problers
SO 1
Little Klickitat River  @dult passage SpC, Co, STHD $C - 60 Yes--Relow falls qt RM 6.}
Systam *Flow SoC, Co, STHD Co - 80
“Water quality SC, Co, STHD STHD - 15
Sumit Creek *Adut passage o, STHD co- 8 Yes--But has limited habitat
STHD - 2 potential (2.0 mfles)
white Creek At passage STHY STHO - 3 Yes--With improverents
Riparian ST
Culverts STH
Qutlet Creek *Adult passage Co, STHD Co - < No--Limited habitat potential
STHO - <
Elk Creek *Adult passage Co, STHD Co« < No--Natural barrier, floe
*Flow Co, STHD STHD - <1 problems
Trout Creek Systam Adult passage (o, STHD Co - 8 Yes--Improvanents would increase
Flow Co, STHO STHD - 2 product fon potential
Culverts co. STHD
Deer Creek *Adult passage Co, STHO (- <1 No--Natural barrier
Flow Co, STHO STD - <1
Bacon Creek *Adutt passage to, STHD Co - «l No--Natural barrier, limited
STHD « <1 habitat potential
Dafry Creek *Ault passage Co. STHO co. 143 No--Natural barrier, imited
STH) - <1 habitat potential
Big Muddy Creek System *Water quality Co, STHD Co - a No--Limited habitat potentfal
ST - <
Cunningham Creek Gt passage Co, STHD Co - <1 Ho--Natural barrier, limited
SHD - <1 habftat potential
Surveyors Creek Q@aut passage to, SO co- 16 Yes--With improverents
Culverts Co, STHD STHD - 2
Soda Springs Creek @t passage o, STHD Co - <1 No--Natural barrier
STHD = <
West Fork System ®  |\bripmge e, Co, SHO %L - 85 Yes--Hith improvarents
Water qualtity %<, Co, STHD 00 45
STHO » 15
Chaoarral Creek *Flow Co, STHD Co - <1 No--Limited habitat
STHD « <l patential
McCreedy Oresk Qault passage co, STHD [ < No--Natural barrier, limited
Culverts co, STHD STHD - <1 habitat potential
Piscoe Creek Flow (o, STHD Co - 9 Yes--[morovements would increase
Culverts Co, STHD STHD -~ 4 product ion potential
piamond Fork Culverts %C, Co, STHD St - 40 Yes--Improvanents would
Co - 25 increase production
STHD - 5 potential

Y FC = fall chinook, SpC = spring chinaok, Co = coho, STHD = steethead

I

1/ M asterisk (*) indicates an existing mjor constraint to anadromous fish production, Constrafnts without an asteeisk only tend to reduce
fon rather than prevent or seriously fapact it.




canyon cut by the Klickitat River. Only eight tributaries were found to

be potentially suitable for the natural production of anadromous fish and two
of these, the Diamond Fork and Piscoe Creek, are upstream of Castile Falls.
The other six tributaries considered potentially suitable for natural
production include the Little Klickitat System (below RM 6.1), Summit Creek
(lower 2.0 miles), White Creek, the Trout Creek system, Surveyors Creek, and
the West Fork system. Passage improvements are needed on White Creek, the
Trout Creek system, Surveyors Creek, and the West Fork system before they would
be fully usable for natural production. OF special note, summer water
temperatures in the West Fork system are very cold (38-43 °F) and these cold
temperatures may preclude significant rearing of juvenile anadromous fish in
that system.

The improvement project that would provide for the largest increase in
natural anadromous fish production in the Klickitat basin would be construction
of adequate adult passage facilities at Lyle and Castile Falls.

Future water supply analysis studies for other hatchery projects should
begin earlier in the hatchery planning process, i.e., during the development of
the hatchery master plan, so that identified problems can be evaluated and
solved during predesign studies, rather than during the final design phase.
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INTRODUCTION

BACKGROUND

On October 15, 1987, the Northwest Power Planning Council (Council)
approved the master plan for the Yakima/Klickitat Production Project as a
reasonable basis upon which the Bonneville Power Administration (Bonneville)
may proceed to fund predesign work on the production project. The Council
approved the predesign work on the condition that it include several tasks
needed to provide information for consideration by the Council before it
approves construction of the project. Task Il of the Council®s conditional
approval was to conduct a technical analysis of water supplies available for
fish production in the Yakima and Klickitat River Basins. The Council
stipulated that the analysis should address water supplies (both quantity and
quality) for spawning, incubation, rearing, and migration in the natural
environment in both river basins, as well as water supplies for the artificial
production facilities.

On May 23, 1988, the Bureau of Reclamation (Reclamation) entered into a
cooperative interagency agreement with Bonneville to conduct the water supply
analysis required by Task Il of the Council®s approval of predesign work on
the production project. The agreement specified that the analysis would:

(1) document the adequacy of water supplies (quantity and quality) for the
proposed artificial production facilities, and for anadromous fish spawning,
incubation, rearing, and migration in the Yakima and Klickitat Rivers and
their tributaries; (2) determine the availability and quality of existing
anadromous fish habitat in both basins; (3) document existing constraints to
achieving anadromous fish production potentials in both basins; and

(4) develop a listing of streams in both basins where existing water supplies,
access, and habitat are adequate for anadromous fish production; where water
supplies, access, and habitat would be adequate if improvements were made and
agreements reached with existing water users; and where existing water
supplies, access, and habitat are inadequate or unattainable in the near term
(<10 years).

The Council originally anticipated that the water supply analysis would
rely largely on existing data; however, a review of existing information
revealed that very little specific data existed on many tributaries in regard
to flows, diversions, other constraints to fish access, and habitat quality.
Information was also lacking on ground-water availability and quality at the
proposed facility locations. Accordingly, from May 1988 to October 1989,
Reclamation conducted field studies to gather some of the needed data and
obtained the remainder from other ongoing efforts in both basins by
cooperating entities (see Acknowledgments section for cooperating entities).

This report compiles and analyzes information on the availability and
adequacy of water supplies and fish habitat in the Yakima and Klickitat River
Basins to meet the goals and objectives of the Yakima/Klickitat Production
Project. This report is divided into several sections including a Summary
which is placed at the front of the report. This introductory chapter is
followed by two technical chapters. The first technical section analyzes the
adequacy and quality of surface and ground-water supplies to meet the water




needs of the proposed production facilities. The second technical section
compiles and analyzes information on flows, water quality, habitat quality,
impediments to anadromous fish access to potential habitat, and other con-
straints to anadromous fish production in the Yakima and Klickitat Rivers and
their tributaries. Following the technical chapters are the Conclusions and
Recommendations and Literature Cited sections. Technical appendixes to this
report are included at the rear of this volume.

Much of the information presented in this report summarizes more detailed
information which can be found in separate supporting documents prepared
during the study. These supporting documents include (1) a Technic?). Data
Appendix, (2) a report on ground-water exploration activities [20],=- (3) a
geophysics survey report of the Oak Flats Site [1], (4) a geophysics survey
report of the Newman, Cle Elum, and Buckskin sites [2], and (5) a report on
instream flow studies in the Klickitat basin [3].

YAKIMA RIVER BASIN

General Description

The Yakima River basin is located in south-central Washington (see Yakima
River Basin map) and drains an area of about 6,000 square miles or about
4 million acres. The basin centers around the city of Yakima and includes
most of Yakima, Kittitas, and Benton Counties. The Yakima Indian Reservation
is located in the southwest corner of the basin just south of the city of
Yakima.

Topography in the basin is characterized by a series of long, rather
hilly ridges extending eastward from the Cascade Mountain Range and encircling
flat valley areas. Elevations in the basin range from about 10,000 feet in
the Cascade Mountains to about 350 feet at the confluence of the Yakima and
Columbia Rivers.

The Yakima River and its tributaries drain the area. The Yakima River
heads near the crest of the Cascade Range above Keechelus Lake at about
elevation 6900 feet and flows over 200 miles generally southeastward to its
confluence with the Columbia River near Richland. Major tributaries include
the Kachess, Cle Elum, and Teanaway Rivers in the northern part of the basin
and the Naches River, which itself has three major tributaries--the Bumping,
Little Naches, and Tieton Rivers. Ahtanum, Toppenish, and Satus Creeks join
the Yakima River in the lower portion of the basin. Natural runoff for the
basin above Sunnyside Diversion Dam (Parker gauge) averaged about 3.4 million
acre-feet annually over the period 1926 through 1987. Natural runoff usually
peaks in May and June and drops to its lowest point in August. However, peak
floods have occurred in December and January.

lj A number in brackets [] refers to the number of the reference in the
Literature Cited section.
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Vegetation in the basin is a complex blend of forest, range, and
cropland. Over one-third of the land in the Yakima basin is covered with
forests. Rangeland lies between the cultivated areas, which are generally
located in the lower fertile valleys, and the forest land which is limited to
higher elevations where the precipitation is greatest. The cropland is
confined to valley areas with fertile soils and adequate precipitation, or the
provision of irrigation water, for the growing of crops. About 77 percent of
the cropland, which accounts for about 16 percent of the total basin area, is
irrigated.

The climate of the Yakima basin ranges from cool and moist in the higher
mountains to warm and dry in the low valleys; annual precipitation near the
Cascade crest ranges between 80 and 140 inches, whereas the lower elevations
in the eastern part of the basin receive 10 inches or less. Summer tempera-
tures average 55 °F in the mountains and 82 °F in the valleys. Average
maximum winter temperatures range from 25 to 40 °F and average minimums from
15 to 25 °F. Minimum temperatures of -20 to -25 °F have been recorded in most
areas. The growing season for the c¢ropland areas varies from 140 to
180 days.

Irrigated agriculture is the economic base of the Yakima River basin. In
1982, about 400,000 irrigated acres produced a gross crop value estimated at
near $500 million. Primary crops include apples, cherries, peaches, pears,
prunes, sugar beets, grapes, mint, grain, corn, hops, and alfalfa. Livestock
production and forestry are also important contributors to the basin's
economic base. The major industries in the basin are related primarily to the
processing of agricultural and forest products; however, the Department of
Energy®"s Hanford nuclear facilities are located in the southeastern part of
the Yakima basin.

The water supply for the Yakima River and irrigated croplands comes from
natural flows, storage, and return flows (4]. The six Federal reservoirs in
the basin which help regulate this supply have a total storage capacity of
1,070,000 acre-feet. Other principal water supply features include several
diversion dams, two hydroelectric generating plants, canals, laterals, and
pumping plants. About three-fourths of the present storage capacity of the
Yakima basin is in the upper Yakima drainage (Keechelus, Kachess, and Cle Elum
Lakes). One-fourth of the storage capacity is in the upper Naches drainage
(Bumping, Clear, and Rimrock Lakes). Upper Yakima reservoirs meet water needs
in the valley above the confluence of the Yakima and Naches Rivers and are the
main suppliers of storage water to the large irrigation districts in the lower
valley. The upper Naches reservoirs provide water to irrigation development
in the lower Naches Valley and make a lesser contribution to water supplies in
the lower Yakima Valley. Return flows from irrigation developments in the
upper valley provide a major portion of the water in the lower Yakima River.

Anadromous Fish Resources

Anadromous fish stocks currently using the Yakima River basin include
spring and fall chinook salmon, coho salmon, and steelhead trout [7,10]. The
estimated spawning escapement of these stocks for the period 1980-89 is shown
in table I-1; runs of summer chinook and sockeye salmon are now extinct in the
basin.
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Table I-1--Estimated Spawning Escapement of Anadromous Fish in the
Yakima River Basin, Washington, 1980-89

Spring Fall 1/

Year Chinook Chinook~ Coho Steelhead Total

1980 1,120 50(€ )%/ 35(E) <500(E) <1,705
1981 1,120 50(E) 35(E) <500(E) <1,705
1982 1,250 85¢ 35(E) <500(E) <1,870
1983 1,240 380 35 <500(E) <2,155
1984 2,035 1,330 35(E) 360 3,760
1985 3,615 285 35 690 4,625
1986 6,820 1,215 230 1,380 9,645
1987 3,220 545 90 1,840 5,695
1988 2,510 220 45 2,460 5,235
1989 3,490 670 230 1,070 5,460

1/ Above Prosser Diversion Dam only. An estimated 1,500 fall chinook
annually spawn in the Yakima River below Prosser Diversion Dam.
2/ (E) = estimate only; no count or redd data available

Spring chinook salmon spawn and rear in the Yakima River and its
tributaries above Sunnyside Dam and in the Naches River and its tributaries.
In the Naches drainage, spawning can occur as early as mid-July but most
commonly occurs in August. In the upper Yakima River drainage, spawning most
commonly occurs during mid- to late September. The eggs remain buried in
gravel throughout winter and the fry emerge in early March. Juvenile fish
remain in the river throughout summer and the following winter. During spring
runoff, they migrate to the ocean, with peak numbers being noted passing
Prosser Dam from mid-April to mid-May.

It is generally believed that two substocks of spring chinook occur in
the Yakima basin--a Naches substock and an upper Yakima substock. The Naches
substock spawns earlier than the upper Yakima substock (early to late August
versus mid- to late September in the upper Yakima) and has a greater
percentage of returning 5-year-old spawners (40 percent versus 5 percent).
Spawning adults in the Naches system are therefore generally larger and lay
more eggs per spawner than those in the upper Yakima system.

Fall chinook salmon spawn in the Yakima River downstream from Sunnyside
Dam to the confluence with the Columbia River and in Marion Drain. The
upriver bright fall chinook is the native stock of the basin. Spawning occurs
from mid-October through November, and the eggs remain in the gravels
throughout the winter. Fry emerge from the gravels in late April and early
May and begin drifting downstream. The fry continue to move downstream to the
Pacific Ocean, arriving at the Columbia River estuary in late July and August.

Natural runs of summer chinook and coho salmon are now essentially
extinct in the Yakima basin. A small remnant run of coho was noted passing
Prosser Dam in 1983-89, but these were probably survivors of hatchery coho
planted in the river to provide fish for the ocean and Columbia River
fisheries. Suitable habitat occurs in the basin for both stocks--summer

1-4




chinook could utilize the Yakima River between Roza and Sunnyside Dams and the
lower Naches River for spawning; coho could utilize the upper Yakima River and
its tributaries and the upper Naches River and its tributaries for spawning
and rearing.

Sockeye salmon occurred historically in the accessible natural lakes in
the basin such as Cle Elum, Kachess, Keechelus, and Bumping before their
outlets were dammed. Sockeye spawn in lakes and their tributaries and rear in
lakes; thus, the run disappeared shortly after the lake outlets were blocked.
The principal migration period of adults was the summer months. The land-
locked form of sockeye salmon, the kokanee salmon, is presently found in most
Yakima basin reservoirs and provides an especially important fishery in
Rimrock Lake.

Steelhead trout are a type of rainbow trout that spawn in freshwater but
spend some time rearing in the ocean like salmon. Yakima basin steelhead are
summer run stock which spawn and rear in the Yakima and Naches Rivers and
their tributaries above Sunnyside Dam and in upper Satus and Toppenish Creeks
on the Yakima Indian Reservation. Spawning occurs in April and May, and the
fry emerge from the gravels in June and July. The juvenile fish rear in the
basin for 1 or 2 years and migrate downstream to the ocean in late April and
May .

The Yakima River steelhead stock is native to the basin, but some limited
interbreeding with introduced hatchery fish has probably occurred. Steelhead,
unlike salmon, may spawn more than once, returning to the ocean after each
spawning. However, very few Yakima River steelhead are able to survive the
difficult trip to the ocean and back for a second spawning.

Table 1-2 shows species and life stages of anadromous fish present in the
Yakima River basin in each month. In the Yakima River system, adult spring
chinook salmon move upstream from mid-April to mid-August, and adult coho
salmon move upstream from early September to early November. Adult fall
chinook move upstream from mid-October through mid-December. Adult steelhead
trout move upstream from early September to early December and again from
early March to early June; occasional upstream movement occurs during the
other months of the year. Steelhead, chinook, and coho smolts move downstream
between early March and late June. With the exception of fall chinook, which
begin their downstream movement as soon as the fry emerge in spring, juvenile
rearing of these species occurs in the Yakima River basin throughout the year.

KLICKITAT RIVER BASIN

General Description

The Klickitat River basin is located on the east slope of the
Cascade Range in south-central Washington, has an area of about 1,350 square
miles in Klickitat and Yakima Counties, and drains into the Columbia River at
river mile (RM) 180.4. The basin trends north-south toward the Columbia River
and is bounded by Mount Adams on the west, the Goat Rocks to the north, and
the Simcoe Mountains on the east. Basin topography ranges from rolling hills
and plateaus in the south to rugged mountains in the northwest.
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Table 1-2--Anadromous Fish Migration and Life Stages
Present in the Yakima River Basin

1 = upstream migration (adults) = downstream migration (juveniles)
o = egg incubation X = juvenile rearing
* = gpawning
Months Fish Stock (area)

Jan {Feb {Mar (Apr {May i{Jun }Jul tAug {Sep }Oct jNov tDec

T Fall Chinook (below
ol Rlalebell o Sunnyside Diversion Dam)
0000 {0000 oiioi m M ‘u’u 0| oooo]oooo
T[T [T T T (T Spring Chinook (above
ol Raladabdl Rl Sunnyside Diversion Dam)
0000 (0000 |00 00000 | 0000 | 0000 | 0000 | 0000

XXX | XXXX | XXXX | XXXX

g

AXXXX | XXXX | XXXX | XXXX | XXXX | KXXX | XXXX

*»—N

T 1m0t ITT | THHTIITT T | Steelhead Trout (Satus and
* Toppenish Creeks and above
Sunnyside Diversion Dam)

:
g
:
:

xaexx XXX soesx | xxxx

X
g

XXXX | XXXX | XXXX | XXXX | XKXX | XXXX | XXXX

TTTTITTT Coho Salmon (upperYakima
ki |[Ahkk ] RAkk]| kidhn and Naches Rivel's)

000
XXXX HXXK | XXXX | OUXX [ XXXX | XXKX [ XXX | XXX | OKKX | XXXX | XXXX

Jan |Feb [Mar |Apr {May |Jun [Jul |Aug {Sep |Oct [Nov |Dec

There is significant variation in climate within the basin; this is
related to elevation and proximity to the Cascade Crest. About three-fourths
of the Klickitat basin is forested, and forestry and agriculture dominate the
basin economy.

The Klickitat River heads at an elevation of about 4400 feet near Goat
Rocks in Yakima County and runs generally southward for 95.7 miles, dropping
to a mean elevation of 74 feet at the Bonneville pool of the Columbia River.
Major tributaries include Diamond Fork (RM 76.8), West Fork (RM 63.1), Big
Muddy Creek (RM 53.8), Outlet Creek (RM 39.7), and Little Klickitat River
(RM 19.8). (See Klickitat River Basin map.)
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The most significant constraints to anadromous fish production in the
Klickitat basin are (1) natural barriers to potential production areas and
(2) high turbidity in the main stem caused by sediment inflow from two tribu-
taries that drain glaciers on nearby Mt. Adams. The Klickitat River has cut a
canyon in the Columbia River basalt which is the most extensive geologic
formation in the subbasin. Two barriers to fish migration on the main stenm,
Lyle (RM 2.2) and Castile Falls (RM 64.2), are located in highly resistant
formations of basalt. Passage up a number of tributaries is blocked or
limited in their lower reaches by their steep descent into the deep canyon cut
by the main stem.

Big Muddy and Little Muddy Creeks drain glaciers on the east slope of
Mount Adams. During the warmest months, the sediment from these tributaries
colors the Klickitat River from the West Fork downstream 63.1 miles to the
Columbia River. This sediment load is considered serious enough to be
designated in the Klickitat Subbasin Plan [5] as a constraint to anadromous
fish production downstream of the Big Muddy Creek confluence (RM 53.8).

Except for some irrigated lands near Glenwood and Goldendale, irrigation

diversions are not a major problem to existing and potential anadromous fish
production in the basin. No major storage reservoirs exist in the basin.

Anadromous Fish Resources

Anadromous Ffish stocks presently occurring in the Klickitat River basin
include spring and fall chinook salmon, coho salmon, and steelhead trout {5].
The estimated natural spawning escapement for these stocks for the period
1980-87 is shown in table I1-3.

Spring chinook salmon spawn and rear in the main stem Klickitat River
from the Washington Department of Fisheries (WDF) hatchery (RM 42.7) to
Castile Falls (RM 64.0). Some spawning and rearing also probably occur
downstream of the hatchery, but no redd counts have been conducted during the
spring chinook spawning season. The WDF hatchery was completed in 1952 and
raises spring and fall chinook, coho, and steelhead for release into the
Klickitat River. Spring chinook adults migrate into the Klickitat basin from
April through July and spawn from August through October. Little information
exists on the freshwater life history of naturally-produced spring chinook in
the basin, but it is probably similar to that of the upper Yakima River spring
chinook.

The WDF hatchery raises most (90 percent) of the present Klickitat basin
spring chinook production. The original broodstock for the hatchery was from
native Klickitat spring chinook, but releases from other hatchery broodstocks
have occurred over the years. As a result of the genetic effects of hatchery
production and the introduction of other broodstock, a "wild" population of
spring chinook no longer exists in the basin. However, state and tribal
biologists are optimistic that a viable population of natural spring chinook,
based largely on the Klickitat broodstock, can be established in the basin
through a combination of habitat and fisheries management improvements.

Fall chinook are not native to the Klickitat basin. Although suitable
habitat for fall chinook exists downstream of the WDF Hatchery, it is believed
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that Lyle Falls was impassable to chinook during the low water conditions of
late summer and early fall. Annual releases of fall chinook from the WDF
Hatchery, along with improved passage conditions at Lyle Falls and straying
from upriver bright stock, has resulted in the establishment of a natural
spawning population of fall chinook in the lower Klickitat River. Most of the
releases since 1952 were of tule chinook from Bonneville Pool Hatchery, but
releases since 1987 have been of upriver bright stock.

Table 1-3. Estimated Natural Spawning Escapement of Anadromous
Fish in the Klickitat River Basin, Washington, 1980-87

Spring Fall

Year Chinook Chinook Coho Steelhead Total
1980 23 770 0 2,236 3,029
1981 81 558 0 5,972 6,611
1982 41 556 0 2,319 2,916
1983 181/ 348 0 1,335 1,701
1984 - = 230 0 3,049 3,279+
1985 231/ 488 0 1,3641/ 1,575
1986 - = R 415+
1987 299 2,377 0 1+ 2,676+
1/ No data

Coho salmon are also not native to the Klickitat basin, probably for the
same reason that fall chinook were not present. Hatchery releases of coho
from the WDF Hatchery were started in 1952, and both early and late run coho
have been raised at the hatchery. Current runs of coho are almost totally
sustained by hatchery releases; however, juvenile coho have recently been
found rearing in some tributaries by Yakima Indian Nation (YIN) biologists
conducting electroshocking surveys [6].

Two substocks of steelhead may occur in the Klickitat basin. Summer run
steelhead are most prevalent but some evidence exists that a small population
of winter run steelhead may exist in the lower Klickitat River and a few lower
Klickitat tributaries, i.e., Swale Creek and the Little Klickitat River.
Summer steelhead are native to the basin; they spawn and probably rear in the
main stem Klickitat River and accessible tributaries upstream to Castile
Falls. Summer steelhead migrate into the Klickitat basin from April through
December and spawn the following spring. Little is known about juvenile life
history of Klickitat basin summer steelhead.

Annual plantings of Skamania hatchery summer steelhead smolts have been
made in the Klickitat River each year since about 1960. The Skamania stock
was derived in the late 1950°s from wild steelhead of the Washougal and
Klickitat Rivers. It is estimated that the current runs of summer steelhead
in the basin are comprised of about 70 percent hatchery and 30 percent
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naturally-produced steelhead. Hatchery steelhead have undoubtedly made a
genetic contribution to the natural spawning population. However, hatchery
steelhead have been selectively harvested since 1986 and continued selective
harvest of hatchery fish will eventually reduce the potential for further
adverse genetic effects.

METHODS

A "Water Supply Analysis Task Team" was established early in the study to
oversee the scope and direction of the water supply analysis data collection
effort. The task team was comprised of fish biologists representing
Reclamation, the YIN, WDF, and Yakima basin irrigation districts who were
familiar with the Yakima and Klickitat basins (see Acknowledgments section).
The task team met periodically throughout the study to review existing and new
information, and to decide on changes in the data collection program to best
meet the needs of the production project.

The water supply analysis study was divided into six work tasks:
(1) stream hydrology, (2) stream description, (3) facility water supplies,
(4) fish habitat, (5) water quality, and (6) analysis and report preparation.
A brief description of the methodologies used to gather and analyze data for
each of the work tasks is presented below.

Stream Hydrology

Existing flow data collected over the years by Reclamation, U.S.
Geological Survey (USGS), Bureau of Indian Affairs (BIA), and others was
reviewed to determine the adequacy of the information for meeting the
objectives of the water supply analysis. In general, the existing data was
judged adequate for the main stem Yakima and Klickitat Rivers and some of the
major tributaries, but was extremely limited or entirely lacking in both
basins for the numerous mid-to small-size tributaries of interest to the
production project as possible outplanting sites.

Because a large number of tributaries needed to be investigated (more
than 70 streams were eventually studied), a variety of methods were used to
gather flow data. These methods ranged from the installation of continuous
stream gauge recorders to periodic or occasional measurements at flow weirs to
simple estimates by experienced hydrologists, depending on the task team®"s
perceived importance of the stream as a potential outplanting site. Changes
in the data collection program were made throughout the study as initial
information from the various work tasks was reviewed and analyzed by the task
team.

The flow data gathered under this study was entered into computer files
at Reclamation"s Yakima Project office for summary and analysis. Much of the
existing data was already located on computers in Reclamation®s Yakima and
Boise offices, or USGS"s Reston, Virginia office. Summary and analysis of
streamflows was largely based on actual historic and recent data; however,
analysis of flows in the main stem Yakima and Naches Rivers and their
regulated tributaries used a computer program to simulate operation of the
Yakima River storage system. This program imposes the current level of water
use upon
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historical flows to simulate river flows over the historical period given the
present level of development. Every effort is made to adjust the simulation
to provide results that closely approach present physical conditions.

Nonetheless, a computer simulation cannot exactly duplicate existing
conditions, so there will be some differences. One difference between the
computer simulation and actual operation is that the simulation uses monthly
average flows and end-of-the-month reservoir contents, whereas actual
operations depend on daily or even hourly values. Another important
difference is that the simulation is based on a 62-year pattern of
precipitation and runoff (1925-1987, data for 1978-1987 is preliminary) and is
based primarily on hindsight, while actual operations are based on forecasts
of water supply that can change from month to month.

Stream Description

The goal of this work task was to identify flow and fish passage
constraints to anadromous fish use of streams for spawning and rearing.
Reclamation biologists and hydrologists conducted field surveys during the
summers of 1988 and 1989 and estimated and/or measured flow and water quality
characteristics; described the number, location, and physical aspects of
diversions; identified major flow and fish passage impediments; and noted
other flow and fish passage constraints. Photographs were taken as needed to
document flows, diversions, constraints, and impediments. The analysis
presented in this report summarizes the results of these field surveys--more
detailed descriptions of various streams are on file at Reclamation®s Yakima
Project office. YIN biologists provided information on some streams that they
gathered in conjunction with other activities; more detailed information on
these streams is on file at the YIN"s Fisheries Resource Management office.

Facility Water Supplies

Existing surface and ground water information was reviewed to determine
its acceptability for analyzing the adequacy of water supplies for the
production facilities. This review found that information on surface waters
was generally available and adequate, but that information on ground-water
supplies at the proposed facility sites was almost totally lacking. To obtain
the needed information on ground-water supplies, a ground-water exploration
program was developed at each of the proposed facility sites. The programs
involved geophysical surveys, the drilling of production test wells and
observations holes, pump testing the test wells, and analyzing the pump test
and bore-hole data to develop an estimate of the ground-water production
potential. Test well drilling and analysis were completed for the following
proposed facility sites: Prosser, Cle Elum, Oak Flat Al,0ak Flat AZ2,and
Buckskin.

Fish Habitat

The ultimate goal of this work task was to estimate the natural
production potential of anadromous fish habitat based upon habitat quantity
and quality in the Yakima and Klickitat River basins. Information on habitat

1-10




guantities was developed from several sources including instream flow
incremental methodology (IFIM) studies of the Yakima and Klickitat Rivers and
their tributaries [3,8,9], the results of the stream description surveys, and
information developed as part of the Northwest Power Planning Council®s
subbasin planning effort [5,7].

Information on habitat quality was obtained from existing sources, such
as the subbasin planning effort, ongoing studies by YIN biologists, and the
professional judgment of task team members. In addition, habitat quality
information was gathered by Reclamation personnel during the stream descrip-
tion field surveys of Yakima and Klickitat basin streams. During the field
surveys, data on riparian cover and shading, bank stability, pool-riffle
ratios, pool and substrate quality, stream habitat diversity, and other
factors were noted on standard field forms (Appendix A). This information was
later analyzed to develop an overall quality rating for a given stream or
stream reach. The completed data forms are on file at Reclamation®s Yakima
Project office. Although habitat suitability for natural coho salmon
production is discussed throughout the report, coho are not native to the
Klickitat system and the establishment of a natural population is not planned
as a part of the production project. Also, no plantings of coho would be made
above Roza Diversion Dam in the Yakima River basin from the production project.

Estimates of the natural production potential of the anadromous Tfish
habitat in both subbasins were made using the standard smolt density carrying
capacity estimates used in subbasin planning as modified for the Yakima and
Klickitat Subbasin Plans [5,7]. Other methods of estimating production
potential are possible, such as the IFIM-based method used by Reclamation for
the Yakima River Basin Water Enhancement Project studies [4]. However, it was
decided to use the standard smolt density method so that production estimates
would be comparable to those used in the Yakima and Klickitat Subbasin Plans.

The methods used for estimating smolt capacity, estimates of current
production, and estimates of potential production under various habitat
improvement alternatives were developed in detail in the Yakima and Klickitat
Subbasin Plans, and in the Refined Goalds Report for the production project
[19], and are not repeated in this report. Estimates of the existing natural
production potential of the various streams and stream reaches in the Yakima
and Klickitat basin are shown in tables B and C of the summary section of this
report to provide information on the relative production potential of the
various streams and stream reaches.

Water Quality

Water quality analyses were conducted to (1) evaluate the suitability of
potential hatchery water supplies for salmonid aquaculture, and (2) determine
the suitability of Yakima and Klickitat River reaches and tributaries for
salmonid rearing, passage, and harvest. Existing data collected by the USGS
and Reclamation were retrieved from the Environmental Protection Agency (EPA)
data storage system (STORET) and supplemented by new data where additional
information was necessary. Water quality analyses conducted by the USGS and
Reclamation are performed using EPA approved methodologies.
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Data gathering for potential hatchery facility water supplies was
designed around water quality criteria developed by the Alaska Department of
Fish and Game for salmonid aquaculture [11] (table 1-4). Data describing the
quality of surface and ground-water supplies were collected specifically for
this analysis because no other detailed information was available. An initial
survey of ground-water supplies was conducted by sampling local springs; site
specific data were collected following development of test wells at the
proposed facility sites.

Suitability of river reaches and tributary streams for salmonid rearing,
passage, and harvest were evaluated using Washington State standards for
Class B streams, a Department of the Interior summary of criteria for
protection of freshwater aquatic life, and general temperature guidelines
proposed by Bell [12]. The criteria used in the analyses are shown in table
1-5. Existing USGS and Reclamation data were retrieved from STORET files and
supplemented with new data from key reaches and tributaries not represented in
the historic data base. Comparison of data with appropriate water quality
criteria was conducted using the STORET "Standards™ retrieval procedures.

Analysis and Report Preparation

Activities under this work task largely involved study management, the
synthesis of information from the above work tasks, and the preparation of
this report. In addition, monthly progress reports were prepared and
distributed to the Bonneville Project Manager, task team members, and others.
Two preliminary reports were prepared at the end of the 1988 field season
summarizing the results of the stream description field work up to that point
[13,14]. No special methodologies were associated with this work task.
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Table 1-4 .--Alaska Department of Fish and Game /
Water Quality Standards for Salmonid Aquaculture=

Water Qualities Standards?*"

Alkalinity Undetermined

Aluminum <0.01 mg/L

Ammonia (un-ionized) <0.0125 mg/L

Arsenic <0.05 mg/L

Barium <5.0 mg/L

Cadmium 0.0005 mg/L (100 mg/L alkalinity)
<0.005 mg/L (> 100 mg/L alkalinity)

Carbon dioxide <1.0 mg/L

Chloride <4.0 mg/L

Chlorine C0.003 mg/L

Chromium <0.03 mg/L

Copper <0.006 mg/L (100 mg/L alkalinity)
<0.03 mg/L (> 100 mg/L alkalinity)

Dissolved oxygen >7.0 mg/L

Fluorine <0.5 mg/L

Hydrogen sulfide C0.003 mg/L

Iron CO.1 mg/L

Lead co0.02 mg/L

Magnesium <15.00mg/L

Manganese <0.01 mg/L

Mercury <0.0002 mg/L

Nickel <0.01 mg/L

Nitrate <1.0 mg/L

Nitrite <0.1 mg/L

Nitrogen <110.00 percent total gas pressure

(<103.00 percent nitrogen gas)

Petroleum (oil) <0.001 mg/L

pH <6.50-8.0

Potassium <5.0 mg/L (range of 2-7 mg/L)

Salinity <5.0 parts per thousand

Selenium <0.01 mg/L

Silver <0.0003 mg/L (Ffresh water)
<0.003 mg/L (salt water)

Zinc C0.005 mg/L

Sodium <75.0 mg/L but > 15 mg/L

Sulfate <50.0 mg/L

Temperature 0" - 15 °C (32 - 59 °F)

Total dissolved solids x400.0 mg/L

Total settleable solids <80.0 mg/L (25 JTU)

1/ Synergistic and antagonistic chemical reactions must be considered when
evaluating a water source against these criteria.
2/ mg/L = milligrams per liter.
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Table 1-5.--Water Quality Criteria Used to Evaluate
the Suitability of Stream Water for Anadromous Fish Production

1/

Parameter Criteria~ Source

Water temperature <65 °F, 65-70 °F only for short Bell
periods, >70 °F unsuitable
pH 6.5 - 8.5 WDOE (Class B)
Dissolved oxygen >6.5 mg/L WDOE (Class B)
Turbidity 50 FTu2/ WDOE (Class B)
Copper 6.5 ug/L DOI
Cadmium <2.0 ug/L (detection limit):" -
Chromium 2,200 pg/L D01
Mercury <0.2 pg/L (detection 1imit)§/ --
Lead 34 ug/L DOI
Selenium 5 ug/L DOI
Zinc 180 ug/L DOI

1/ Trace metal criteria based on an estimated hardness of 50 milligrams per
liter; FTU = Formazin Turbidity Units; mg/L = milligrams per liter; ug/L =
micrograms per liter.

2/ Used to categorize turbid streams--not a water quality standard.

3/ Lowest levels that could be detected by the laboratory--detection limit
exceeds criteria.
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FACILITY WATER SUPPLIES

YAKIMA RIVER BASIN

Prosser

Surface Water

The proposed hatchery facilities at Prosser would require up to 13 cubic
feet per second (cfs) of surface water from late March through early June,
4 cfs during September and October, 6 cfs during November, and 5 cfs in
December (table 2-1). Use of surface water for this facility, and for all of
the other proposed facilities, would be nonconsumptive, i.e., the water would
be treated and returned to the river a short distance downstream of the
diversion point.

There is adequate streamflow at the Prosser site to meet the surface
water needs of the hatchery facilities. Simulated monthly mean flows past
Prosser Diversion Dam for the period 1926-87 are shown in figure 2-1 and
Appendix B. Flows range from an average high of about 3,610 cfs in May to an
average low of 50 cfs in August. Reclamation maintains minimum flows of
50 cfs (July 10 - September 1 and November 30 - March 1) and 200 cfs
(March 1 - July 10 and September 1 - November 30) past Prosser Diversion Dam
according to an agreement with the U.S. Fish and Wildlife Service. Therefore,
during the proposed neriod of hatchery use a minimum flow of 200 cfs would be
present in the river. Flows would generally be greater than 200 cfs during
March through May, but can be as low as 200 cfs during this period due to
diversions at Prosser Diversion Dam for irrigation and power production.

Water quality data for surface waters at the Prosser site do not meet
several of the Alaska aquaculture criteria. Water temperature is one of the
most important parameters for fish culture and temperature data for the
Chandler Canal for the period 1970-81 are shown in figure 2-2. Water
temperatures exceeded 15 °C in all years of record. Closer examination of the
data showed that 9 of 9 (100 percent) water temperatures taken in June equaled
or exceeded 15 °C (59 °F), as did 4 of 7 (57 percent) temperatures taken in
May, 1 of 9 (11 percent) taken in April, and 1 of 3 (33 percent) taken in
October (Technical Data Appendix). Samples of Chandler Canal water taken on
August 23, 1988, did not meet the aquaculture criteria for aluminum, chloride,
manganese, dissolved nitrates, and pH (Appendix C).

To further explore the possible water quality problems associated with
surface waters at the Prosser site, the Alaska aquaculture criteria were
compared with the extensive water data quality from Kiona. The quality of the
Yakima River at Kiona should be similar to the quality of the river at
Prosser. Criteria that were not met in a substantial percentage
of the samples at Kiona were aluminum (100 percent), carbon dioxide
(95 percent), chloride (74 percent), manganese (97 percent), dissolved
nitrates (54 percent), pH (36 percent), zinc (82 percent), dissolved sodium
(49 percent), and water temperature (43 percent) (Appendix C). In addition,
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detectable levels of several pesticides have been measured in the river water
at Kiona, but no pesticide standards are included in the aquaculture criteria.
Experts in fish culture need to thoroughly review the water quality data for
surface waters at Prosser and Kiona, and determine if any of the criteria
variances pose a serious constraint to the proposed hatchery operations at
this site.

Ground Water

In addition to the above surface water requirements, the proposed
facilities at Prosser would use up to 1 cfs of ground water from March through
June and from September through December (table 2-1). Two ground-water
exploration wells, one 6-inch observation well and a 12-inch production test
well, were drilled at the Prosser site during the summer of 1989 to determine
the availability of ground-water supplies to meet this need.

Table 2-1 .--Estimated Water Supply Needs for Proposed
Production Project Facilities (cfs)

Month
Facility J F M A M J J A S 0 N D
Prosser
Surface water —- -- 13 13 13 13 -- -- 4 4 6 5
Ground water -- -- 1 1 1 -- -- -- 1 1 1 1
Wapato Canal
Surface water -- -- 55 b5 55 26 - - —~— = -  --
Cle Elum
Surface water 16 18 18 2 4 4 8 8 9 16 16 16
Ground water - = = == 2 4 8 8 9 - - -
Oak Flats
Surface water 38 40 36 36 15 18 18 22 32 40 38 38
Ground water == - -- -~ -- 2 2 2 2 -- -- --
Buckskin
Surface water 9 7 8 1 7 7 7 9 9 9 9
Ground water | | | | | | | - “ 1 1 1 1
Klickitat
River water 39 39 38 38 -- -- -- -- -- . -- 39
Spring water 37 37 40 40 37 37 37 37 37 37 37 37

Pump tests of the production test well were conducted on October 17-18,
1989. Pumping began at about 1.8 cfs (820 gpm) and this flow was continued
throughout the 26-hour test. Pumping drawdown stabilized at 7.75 feet below
the static water level, about 18 feet below the land surface, after 19 hours of
pumping. Installation of a permanent pump with the suction level set at about
75 feet below the land surface would allow for about 65 feet of drawdown;
therefore, the well could yield a greater flow than was pumped during the test.

2-2




18 THOUSANODS

OCT—-SEF CFS

-
+

FEB MAR APR MAY JUN JUL AUC SEP

OCT NV DEC JAN

MONTH
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Flows(CFS) for the Yakima River Below Prosser Diversion Dam, 1926-1987
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The temperature of the ground water throughout the test remained at 58 °F.
The aquifer appears to have a slight artesian head which suggests that the
source of recharge is probably some distance from the well site. Therefore, it
is unlikely that the temperature will change much with prolonged pumping.

Ground-water quality at the Prosser site is similar in some respects to
the quality of the river water. Parameters (from measurements taken on
December 20, 1989) that did not meet the Alaska aquaculture criteria include
aluminum, carbon dioxide, chloride, chromium, dissolved oxygen, iron,
magnesium, manganese, nitrates, and nitrogen gas (Appendix C). High levels of
carbon dioxide and nitrogen gas, and low levels of dissolved oxygen are common
in ground-water and can be corrected in design of the hatchery facilities.
Further evaluation is needed to determine if any of the mineral concentrations
pose a problem to the use of the groundwater for fish culture.

Wapato Canal

The proposed hatchery facility at the Wapato Canal site would require up
to 55 cfs of flow in the canal from March through early June (table 2-1);
augmentation with ground water would not be needed. Monthly average canal
flows for the period 1980-89 show that diversions into the canal usually begin
in mid-March and that these diversions average about 208 cfs for the month
(figure 2-3 and Appendix B). Diversions for April, May, and June are even
larger; thus adequate water supplies are available to meet hatchery facility
needs during these months. However, an agreement needs to be reached with the
Wapato Irrigation Project to begin diversions on March 1 to meet the early
water supply needs of the proposed facility.

The only available water quality information applicable to the Wapato
Canal is a detailed analysis conducted by Reclamation near Sunnyside Diversion
Dam on August 2, 1988. Water quality parameters that did not meet the Alaska
aquaculture criteria included aluminum, carbon dioxide, manganese, dissolved
sodium (too low), and water temperature. Despite these variances from the
Alaska aquaculture criteria, overall water quality at the sample site appeared
to be good. High levels of aluminum and manganese and low levels of dissolved
sodium are common throughout the basin and appear to be natural background
levels. 1T necessary, carbon dioxide problems could be corrected in hatchery
design. Still, Ffish culture experts need to determine if the high levels of
aluminum and manganese, and the low levels of dissolved sodium, are a
significant problem to fish culture at this and other sites in the basin.
Water temperature should not be a problem during the proposed period of use,
but a recording thermograph should be placed in the canal to determine the
temperature regime of the water at this location.
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Cle Elum

Surface Water

The proposed hatchery facilities at the Cle Elum site would require up to
18 cfs of surface water in February and March, 2 cfs during April, 4 cfs in May
and June, up to 8 cfs during July and August, 9 cfs in September, and up to
16 cfs from October through January (table 2-1). There is adequate streamflow
at the site to meet these surface water needs. Simulated monthly mean
streamflows for the Yakima River at Cle Elum for the period 1926-87 range from
an average high of about 3,115 cfs in June to an average low of about
460 cfs in October (figure 2-4 and Appendix B). The lowest monthly mean flow
that would have occurred over the period of record is 300 cfs in October 1986.
The lowest flows at this site generally occur in October and November and would
generally range about 300-350 cfs in dry years.

Water temperature data for the Yakima River at the Cle Elum site for the
period 1974-87 are shown in figure 2-5. Water temperatures at or above 15 °C
occurred every year but one for the period of record. Most of these high
temperatures occurred during July and August (Technical Data Appendix),
however, 6 of 16 (38 percent) temperatures taken in September equaled or
exceeded 15 °C as well as 1 of 13 (8 percent) temperatures taken in June. It
should be possible to program facility use of surface and ground waters to
avoid high water temperatures.

Other water quality parameters that do not meet the Alaska aquaculture
criteria include aluminum, chloride, dissolved oxygen, manganese, sodium (too
low), and total dissolved solids (Appendix C). Some of the variances are
relatively uncommon, e.g., dissolved oxygen - 3 percent of samples and total
dissolved solids -~ 2 percent of samples. The other variances appear to
represent natural background levels but possible effects on fish culture need
to be evaluated.

Ground Water

The proposed facilities at Cle Elum would also use 2 cfs of ground water
in May, 4 cfs in June, 8 cfs in July and August, and 9 cfs in September (table
2-1). A 6-inch observation well and a 14-inch production test well were
drilled at the site during the summer of 1989 to determine if adequate ground
water was available to meet this need. A pump test was started on the
production test well on December 5, 1989, but had to be canceled because of
excessive sand in the water, later determined to be caused by improper
placement of the well screen. However, pumping at about 2 cfs for several
minutes showed a water level drawdown of about 31 feet below the top of the
casing. The water level had not stabilized when pumping was stopped but
placement of a pump suction at about 90 feet would allow for about 85 feet of
drawdown. Therefore, it appears probable that the well may yield 2 cfs or more
for prolonged pumping periods. In addition, the production test well was not
drilled to bedrock, so more aquifer may be available below the existing
screened section of the well. Any additional aquifer that could be utilized
would increase the yield of the well.

The production test well is a flowing artesian well with an estimated flow
of about 400 gpm (1 cfs). The temperature of the ground water is 47 °F.
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Because the well is artesian, the effect of pumping will probably be felt
throughout the area of proposed hatchery site. Any additional wells drilled at
the site must be widely spaced to avoid interference among the wells. It is
possible that an additional two or three wells could be drilled at the site
bringing the total ground-water supply at the site to around 6-8 cfs. This

supply would be at, or slightly less than, the projected July-September demand
of 8-9 cfs.

Chemical constituents measured in the ground water at the site on
December 19, 1989, that did not meet the Alaska aquaculture criteria include
aluminum, carbon dioxide, chloride, dissolved oxygen, magnesium, manganese,
nitrogen gas, and dissolved sodium (too low). The observed levels of aluminum,
chloride, and manganese are of the most concern and need to be evaluated for
possible effects on fish culture.

Oak Flats

Surface Water

The surface water requirements of the proposed hatchery facilities at the
Oak Flats site would be up to 36 cfs in March and April, up to 15 cfs during
May, up to 18 cfs in June and July, up to 22 cfs in August, 32 cfs in
September, up to 40 cfs in October, 38 cfs from November through January, and
up to 40 cfs in February (table 2-1). Flows in the Naches River at the
Oak Flat site are adequate to meet these needs. Simulated monthly mean flows
at Oak Flats for the period 1926-87 range from an average high of about
2,945 cfs in May, to an average low of about 265 cfs in October (figure 2-6 and
Appendix B). Low river flows of less than 50 cfs can occur during July of
extremely dry years (3 years of the 62-year period of record). In addition,
flows of 50-75 cfs can occur at Oak Flats during October of these very dry
years. The Naches-Selah Irrigation District is considering moving its
diversion to the Oak Flats site and the above flows assume that the
Naches-Selah diversion (about 175 cfs) has already been taken from the river.
It may be advantageous for the handling of waste products from the hatchery to
reach an agreement with the Naches-Selah Irrigation District to use some water
from the Naches-Selah Canal to meet some of the hatchery needs and then to
return the water to the canal.

Water quality at the Oak Flat site is generally good. However, water
temperature data taken during 1989 (figure 2-7) shows that daily average
temperatures equaled the 15 °C aquaculture criteria in August and that daily
maximums often exceeded the criteria during July and August. Other water
quality parameters that did not meet the Alaska aquaculture criteria were
aluminum, manganese, and dissolved sodium (too low) (Appendix C).

Ground Water

The projected ground-water needs of the proposed facilities at Oak Flats
would be 2 cfs from June through September (table 2-1). Four ground-water
exploration wells were drilled at two locations at the Oak Flats site during
the summer of 1989 to determine the ground-water potential of the site. One
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site was located on the west end of the site (Oak Flats #1) and the second was
located near the center of the site (Oak Flats #2). One 6-inch observation
well and one 16-inch production test were completed at each location.

Pump tests were started on the production test wells during
December 6-7, 1989. During development pumping of the production test well at
Oak Flats #1, it became apparent that the well would only yield about 75 gpm or
less with about 15 feet of drawdown below static water level. Any greater
pumping caused the pump to break suction. Development pumping at Oak Flats #2
showed that the well would only yield about 100 gpm with a 15-foot drawdown.
The pump used in the tests was too large for pumping the small volumes of water
found in these wells. Additional pumping with a much smaller pump will be
needed to determine the firm yield of the wells under prolonged pumping.

Both of the drilling locations at Oak Flats were selected on the basis of
a resistivity survey. The survey showed that the locations contained an island
of coarse gravel surrounded by fine sediment. Samples taken during drilling
showed that both locations had good aquifer potential. Apparently there is an
aquifer, but little water at both sites. It appears that the recharge water
moving into the aquifers is limited because of the surrounding fine sediment.
Therefore, pumping results in the water being removed from storage rather than
being supplied by recharge. It is doubtful that the two production test wells
would yield more than a total of about 150 gpm during prolonged pumping. In
fact, prolonged pumping may completely deplete the water supply in storage.
The wells need to be pump tested further to establish the long-term pumping
yield of the aquifer.

There is a possibility that drilling into the upper part of the basalt
bedrock may locate an aquifer with greater yield than those found in the
sediments. Any test drilling should be limited to an additional depth of
150-200 feet, because this is where an aquifer with suitable water temperature
would most likely be found.

Water quality parameters measured in the two wells at the Oak Flats site
on December 19, 1989 that did not meet the Alaska aquaculture criteria include
aluminum, chromium, dissolved oxvgen, iron (Oak Flats #2), manganese
(Oak Flats #2), nitrogen gas, zinc (Oak Flats #2), and dissolved sodium
(Oak Flats #1) (Appendix C). These wells have not been pump tested for any
length of time and the levels of chromium and zinc noted may be residues from
the well drilling activity. Water quality measurements should be retaken once
the wells have been adequately pump tested. Any parameters that still do not
meet the Alaska aquaculture criteria should be evaluated by fish culture
experts to determine if the ground water is suitable for the proposed uses.

Surface Water

The proposed facilities at the Buckskin site would need 7 cfs of surface
(spring) water in February, 8 cfs during March, 1 cfs in April, up to 7 cfs
from May through July, and 9 cfs during August through January (table 2-1).
Water supplies at the site appear to be marginally adequate to meet this need.
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Below the two springs, flow data for Buckskin Creek, taken from March 19 to
October 17, 1989, show a low flow of 9 cfs in March and a high flow of 26 cfs
in September (Ffigure 2-8 and Appendix 8). This relatively wide fluctuation in
flow from the springs is believed to be caused by ground-water return flow from
nearby irrigated lands which is greatest during the summer. Flow data for
Buckskin Spring (figure 2-9) and Nelson Spring (Ffigure 2-10) indicate that the
combined flow of the springs on March 19 and April 24, 1989, was only about

8 cfs. Buckskin Spring appears to generally have more flow than Nelson Spring
(Appendix B), although changes in the amount of irrigation returns can
sometimes cause flow in Nelson to exceed that in Buckskin. Further monitoring
of the flows at this site should be conducted, especially from November through
April, to determine if supplies during these months are adequate to meet fish
facility needs.

Summer water temperatures at the site exceed 15 °C (59 °F) in both springs
and in the creek below the springs (figures 2-11, 2-12, 2-13, and Appendix B).
Temperatures rose higher than 59 °F (15 °C) in mid-June 1989 and lasted through
September. The highest measured temperature was 63 °F in Buckskin Spring on
July 6, 1989, but maximum-minimum thermometers placed in the springs recorded
maximum temperatures as high as 79 °F. These warm temperatures are likely
associated with the irrigation return flows that enter the springs and creek.

Water quality samples of Buckskin Spring, Nelson Spring, and a small
(0.75 cfs) spring below the present hatchery outlet were collected on
August 1, 1988, and April 11, 1989. Water quality parameters that did not meet
the Alaska aquaculture criteria in all these springs included aluminum, carbon
dioxide, chloride, hydrogen sulfide, nitrate, and temperature (Appendix C).
In addition, Buckskin Spring and the small spring near the hatchery contain low
levels of dissolved oxygen and supersaturated levels of nitrogen gas. High
levels of carbon dioxide and hydrogen sulfide and low levels of dissolved
oxygen are commonly found in spring water. These can be corrected before”
hatchery use. High levels of chloride and nitrate and warm water temperatures
are typical indicators of irrigation return flows. Experts in fish culture
need to determine if any of the above Alaska aquaculture criteria variances
pose a serious constraint to the proposed hatchery operations at this site.

Ground Water

In addition to the above spring water, the proposed facilities at Buckskin
would use up to 1 cfs of ground water from September through July (table 2-1).
To explore the potential for ground water at the site, one 6-inch observation
well was drilled at the site during the fall of 1989. The well was drilled to
bedrock at a depth of 45 feet and no ground water was found except for a minor
amount that was encountered between 3-10 feet. It is possible that drilling
into the basalt bedrock may locate an aquifer that can yield the desired flow
of ground water. Any test drilling should be limited to an additional depth
of 100-200 feet because this is where an aquifer with suitable water
temperatures would most likely be found. In addition, an adequate aquifer in
the sediments may occur on the private land northwest and farther away from the
basalt outcrop just north of the drilling site.
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KLICKITAT RIVER BASIN (CASCADE SPRINGS)

The proposed hatchery facilities for the Klickitat basin would be located
at Cascade Springs a short distance downstream of the WDF hatchery at RM 42.4.
The proposed facilities would require up to 39 cfs of river water from December
through February, and 38 cfs during March and April (table 2-1). In addition,
the facilities would use up to 37 cfs of spring water from May through February
and 40 cfs of spring water during March and April.

There appears to be adequate streamflows and spring water at the site to
meet the above needs, but some minor reprogramming of spring water needs may be
required. Monthly mean streamflows at the site for the the period 1910-71
ranged from an average high of about 1,850 cfs in May to an average low of
about 440 cfs in September (figure 2-14 and Appendix B). The lowest daily flow
of record (236 cfs) occurred during November. Flow data for the two springs at
the site, Cascade Springs and Kidder Springs, averaged a total of 37.5 cfs
(22.5 cfs for Cascade and 15 cfs for Kidder) [15], which is 2.5 cfs less than
the 40 cfs of spring water required for March and April. It should be possible
to reprogram the spring water requirements of the hatchery facilities to
conform with the available supply without adversely affecting hatchery
production goals.

The temperature of the river water at the site is generally good; the
highest temperature recorded during the summer of 1989 was 56 °F
(figure 2-15). This is close enough to the upper limit of the Alaska
aquaculture criteria (59 °F) that additional monitoring is warranted to
determine if river water temperatures exceed 59 °F during especially warm or
especially low water years. Several other water quality parameters measured
from samples of river water collected at the site did not meet the Alaska
aquaculture criteria. These included aluminum, carbon dioxide, manganese,
mercury, dissolved sodium, and suspended sediment (Appendix C).

The water quality of Cascade and Kidder Springs is relatively good. The
temperature of the spring water in both springs is about 45 °F (Appendix C).
The only water quality parameters that did not meet the Alaska aquaculture
criteria were carbon dioxide and dissolved sodium (too low in both springs),
and aluminum (Kidder).
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STREAWM DESCRIPTION

YAKIMA BASIN

Yakima River

Columbia River (RM 0.0) to Prosser Diversion Dam (RM 47.0)

The Yakima River enters the Columbia River from the north (right bank) at
RM 335.2 of the Columbia. The condition of riparian cover throughout this
lowest reach of the Yakima River is only fair to poor. Spawning gravel is
abundant, although deposited sediment in the gravel is a concern. The lower
portion of the reach, below the Chandler Powerplant discharge at RM 35.8,
contains good riffle and pool habitat except for the lowest 2 miles which are
inundated by McNary Pool. Anadromous fish use of the reach includes fall
chinook spawning and incubation, passage of all stocks to and from upstream
areas, and overwintering of some spring chinook and steelhead.

Simulated flows in the lower 35.8 mile segment of the reach are generally
good, with monthly mean flows for the period 1926-87 ranging from an average
high of 5,520 cfs in May to an average low of 1,400 cfs in August at Kiona

(RM 34.9) (figure 3-1). The lowest monthly mean flow (713 cfs) occurred in
April 1977.

Water quality is the major constraint to anadromous fish production in
the lower segment of this reach. High water temperatures prevent salmonid
passage and rearing during mid- and late summer in most years. At Kiona,

108 of 416 (26 percent) temperature samples taken during the period

January 1953-July 1989 exceeded 65 °F and 53 (18 percent) exceeded 70 °F

(21 °C) (Appendix D). Temperatures over 65 °F can occur as early as late June
and they generally last through early September. Temperatures above 70 °F are
common in July and August and readings in the high seventies and low eighties
are not uncommon (Technical Data Appendix).

Ideal water temperatures for salmon and steelhead spawning and rearing in
the natural environment are 54-61 °F with daily peaks not exceeding 65 °F.
Salmon and steelhead can generally survive water temperatures of 65-70 °F for
short periods of time with limited ill effects but temperatures above 70 °F
are unsuitable for anadromous fish production. Surviving stocks of anadromous
fish in the Yakima basin use this reach when the high water temperatures are
not present. Adult spring chinook pass through the reach in early spring and
adult fall chinook spawn in late fall (after water temperatures have cooled).
The fall chinook juveniles emerge and emigrate during spring. Adult steelhead
pass through this reach from late fall to early spring. Some juvenile spring
chinook and steelhead also rear in this reach but only during winter.

Other water quality parameters in samples from Kiona do not meet
acceptable criteria for salmonid spawning and rearing; 19 of 38 copper
determinations exceeded the aquatic life criteria (table I-5) of 6.5 ug/L and
17 of 96 mercury determinations exceeded the laboratory detection limit of
0.1 ug/L. (Aquatic life criteria for mercury is less than 0.1 pg/L.) Because
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of the intermittent use of the reach by salmonids, these water quality
variances probably do not significantly affect anadromous fish production.
Water samples from Kiona also contain relatively high levels of suspended
sediment, nitrogen, phosphorus, coliform bacteria, and various pesticides
(Technical Data Appendix). Even with the above problems, hatchery supple-
mentation of natural spawning fall chinook populations would still be feasible
downstream of the Chandler Powerplant discharge.

Flow and water quality constraints between Prosser Diversion Dam and the
powerplant discharge are more important. (Flows and water quality below
Prosser Dam during spring and fall were discussed previously in the section on
water supplies for the proposed hatchery facilities at Prosser.) Much of the
summer flow of the Yakima River is diverted at Prosser Diversion Dam to
provide irrigation water to the Kennewick lIrrigation District and for power
production, and fall and winter flows are diverted for power production.
Recent studies have suggested that the 50-200 cfs minimum flows maintained by
Reclamation below Prosser Dam are not adequate for adult passage and juvenile
rearing [9,10]. The studies recommend minimum flows of 450 cfs below Prosser
for acceptable anadromous fish passage conditions and flows of 800-1,000 cfs
are desirable for anadromous fish spawning and rearing. The present minimum
flows of 50 or 200 cfs can occur during any month of the year but are most
common from July through October.

Water quality during the summer months in the 11,.2-mile segment from the
diversion dam to the powerplant outlet is the poorest in the Yakima basin with
high water temperatures, high suspended sediment concentrations, and low
dissolved oxygen levels in some of the deeper areas [7]. Ammonia con-
centrations may reach toxic levels in some years and pesticide concentrations
are the highest in the subbasin. Flows and water quality in this segment
could be improved by measures such as subordinating power production at the
Chandler Powerplant to instream flows and identifying and controlling upstream
point and nonpoint sources of water pollution. However, until such measures
are implemented, anadromous fish spawning and rearing in this segment will
remain extremely limited.

Prosser Diversion Dam to Sunnyside Diversion Dam (RI1 103.8)

The river in the lower 33 miles of this reach is a deep, slow-moving,
meandering stream with a silt/algae bottom and very few riffles, providing
poor habitat for anadromous fish spawning or rearing. From about the
Toppenish Creek confluence (RM 80.4) upstream, however, riffles and pools
become more common and gravels comprise a larger portion of the substrate.
Although instream cover is scarce in this reach, the riparian corridor is
either quite brushy (below Toppenish Creek) or has a reasonably dense stand of
trees (above Toppenish Creek) and would be classed as fair to-good.

Anadromous fish use of this reach is primarily for upstream and
downstream passage but fall chinook spawn in the area near the Toppenish Creek
confluence and some steelhead spawning and rearing probably occur between
Satus Creek (RM 69.6) and Sunnyside Dam. Some limited overwintering of salmon
and steelhead also probably occurs in this reach. Recent studies have shown
high smolt mortalities between headwater areas and Prosser Diversion Dam
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during low flows; most of these mortalities appear to occur in the Prosser to

Sunnyside reach. The cause(s) of this high mortality needs to be determined
and corrective measures taken.

Low summer flows below Sunnyside Diversion Dam are a problem in most
years because all but about 200 cfs of the Yakima River flow above Sunnyside
Diversion Dam is diverted once the storage system begins releases to meet
water needs. Simulated monthly mean flows for the period 19°26-87, just below
Sunnyside Diversion Dam, range from an average high of 4,335 cfs in May to an
average low of 200 cfs in August and September (Ffigure 3-2). Reclamation
informally maintains a minimum flow of 200 cfs past Sunnyside Diversion Dam
but adult migration is difficult at this flow. Problems also occasionally
occur with smolt outmigrations during the spring of dry years; flows as low as
200 cfs can occur in April and May of low water years and these flows are too
low to provide rapid downstream transport of the smolts to the Columbia River.

Flows improve downstream of Sunnyside Diversion Dam as irrigation return
flows enter the river but these return flows are of generally poor quality.
Simulated monthly mean flows just upstream of Prosser Diversion Dam for the
period 1926-77 range from an average high of about 5,110 cfs in May to an
average low of about 1,155 cfs in September (figure 3-3).

Water quality deteriorates downstream of Sunnyside Diversion Dam because
more and more of the river flow is comprised of agricultural return flows and
because the river water warms as it meanders slowly through the lower 33-mile
segment from Toppenish Creek to Prosser Diversion Dam. This deterioration is
reflected in the water temperature data for Granger (RM 82.8) and Mabton
(RM 55.0); only 8 of 72 (11 percent) water temperature samples at Granger
taken during the period March 1974-September 1981 were above 65 °F and none
were above 70 °F, whereas 18 of 74 (24 percent) samples taken at Mabton during
the period January 1971-September 1981 were above 65 °F and 5 (7 percent) were
above 70 °F (Appendix D). These high temperatures occurred between late June
and early September at both locations (Technical Data Appendix).

Flows and water quality could be improved in this reach by the provision
of additional flow past Sunnyside Diversion Dan. This would require the
creation of additional water supplies (most likely by a combination of water
conservation and new storage) and by identification and control of upstream
point and nonpoint sources of water pollution. Until these measures are
implemented anadromous fish use of this area will remain limited to passage of
upstream stocks, fall chinook spawning, and incubation upstream of the
Toppenish Creek confluence, and a limited amount of spring chinook and
steelhead rearing in the segment between the Satus Creek confluence and
Sunnyside Diversion Dam.

Sunnyside Diversion Dam to Wilson Creek (RM 147.0)

Most of this reach lies within the Yakima Canyon. The river in the
canyon is relatively fast-flowing with few gravel bars and little spawning
habitat above Pomona. Large pools are also lacking. The lower portion of
this reach, from Sunnyside Diversion Dam to Pomona, is more braided and
contains a good series of riffles and pools. Riparian vegetation in this
reach is generally good throughout the reach except for an 8-mile stretch from
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about RM 114 to RM 122 which has been impacted from construction of Interstate
Highway 82 and grazing. The primary importance of this reach for anadromous
fish is as overwintering habitat for spring chinook and steelhead; however,
spawning and rearing of spring chinook and steelhead is also significant.

This reach also has the potential for summer chinook and some coho spawning
and rearing.

Flows in this reach below the Naches River confluence (RM 116.3) are
generally good except for low winter flows in dry years that can adversely
affect overwinter survival of spring chinook and steelhead. Simulated monthly
mean flows above Sunnyside Diversion Dam for the period 1926-77 range from an
average high of about 5,570 cfs in May to an average low of about 1,125 cfs in
October (figure 3-4). The lowest simulated monthly mean flow was 633 cfs and
this would occur in October during six dry water years.

Flows upstream of the Naches confluence can often be too high for optimal
rearing during the irrigation season and are often too low downstream of Roza
Diversion Dam (RM 127.9) during the fall and winter for adult passage and
juvenile rearing. Flows are diverted at Roza Diversion Dam for irrigation
(early fall) and power production (fall and winter). Simulated monthly mean
flows in this reach above the Naches confluence for the period 1926-87 range
from average highs of about 2,540 and 4,330 cfs in May below Roza Dam and at
Umtanum (RM 140), respectively, to average lows of about 360 cfs (September)
below Roza and 970 cfs (October) at Umtanum (Ffigures 3-5 and 3-6).

Reclamation informally provides minimum flows of 300 cfs below Roza Dam;
however, flows of about 400 cfs are needed for good adult passage conditions
and flows of about 750-900 cfs are needed for optimal rearing in the reach
below the diversion dam. Flows below Roza Dam could be improved for
anadromous fish passage and rearing by subordination of power production at
Roza powerplant to instream flows; however, this would require the provision
of replacement power to the Roza Irrigation District, at equivalent cost, for
irrigation pumping needs.

Water quality in this reach is generally good to excellent with three
exceptions. First, Roza Diversion Dam acts as a settling pond and when Roza
pool is drained large volumes of sediment are released and washed downstream.
Second, the wakes from power boats in pools just above Roza Diversion Dam are
causing some bank erosion and, therefore, some turbidity and sedimentation
problems. And last, one of two copper determinations taken near Umtanum
exceeded the aquatic life criteria (Appendix D).

Wilson Creek to Cle Elum River (RM 185.6)

This reach has a generally good pool to riffle ratio and is braided in
some sections. The upper portion of this reach flows through Thorpe Canyon
which is similar in habitat to the Yakima Canyon area. The riparian corridor
in the 19-mile stretch between Wilson Creek and Taneum Creek (RM 166.1) is
only fair and bank sloughing is common, but otherwise, the riparian vegetation
in this reach is good to excellent. Spring chinook use this reach primarily
for juvenile rearing, and the reach has the potential for steelhead and coho
rearing as well.
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Figure 3-3. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River above Prosser Diversion Dam, 1926-1977
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Figure 3-5. --Simulated Maximum, Average, and Minimum Monthly Mean
Flows (CFS) of the Yakima River Below Roza Diversion Dam, 1926-1987
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Flows in this reach are also commonly too high for optimal rearing
during the irrigation season and too low during flip-flop operations and
during winters following dry years. (Flows and water quality below the
confluence of the Cle Elum River were discussed previously in the section on
water supplies for the proposed hatchery facilities at Cle Elum.) Low flows
of 300-350 cfs can occur below the Cle Elum River confluence during the fall
of dry years.

Water quality in this reach is generally good to excellent; the only
aquatic life criterion variance noted from water quality samples taken below
the Cle Elum River confluence during the period March 1974-March 1987 was that
one of two copper determinations exceeded the standard of 6.5 pg/L
(Appendix D).

Cle Elum River to Keechelus Dam (RM 214.5)

This reach contains the best spring chinook spawning habitat in the upper
Yakima River and could also be excellent spawning and rearing habitat for
steelhead and coho. The reach has many excellent gravel bars and large pools,
and cover such as large organic debris (LOD) is especially abundant. The
riparian corridor is excellent except for a few clusters of summer homes where
the banks have been riprapped and the vegetation removed. The area above
Easton Diversion Dam (RM 202.5) has only recently been made accessible to
anadromous fish by replacement of the nonfunctional ladder at the dam; a new
screen and bypass system on the Kittitas Reclamation District (KRD) Canal has
also been recently constructed.

Flows below Easton Diversion Dam are generally adequate for spring
chinook spawning and incubation, especially in recent years, but are often too
low for optimal rearing in winter-early spring. Simulated monthly mean flows
below Easton Dam for the period 1926-87 range from an average high of about
935 cfs in May to an average low of about 185 cfs in October (figure 3-7).
Reclamation provides minimum spring chinook spawning flows of 200 cfs below
Easton Diversion Dam during September and minimum incubation flows of 150 cfs
during winter in conformance with the Quackenbush Decision [16]. Winter flows
between Keechelus Dam and Easton Dam are more of a problem because releases
from Keechelus have historically been stopped after the irrigation season to
allow filling of the reservoir. Simulated monthly mean flows in this segment
of the reach range from an average high of about 735 cfs in August to an
average low of about 65 cfs in March (figure 3-8). However, low flows of
about 3 cfs, largely from seepage, are common from October through April below
Keechelus Dam. An agreement between irrigation interests and the YIN was
recently concluded in conjunction with the ladder and screen construction at
Easton Dam to provide spawning flows of 60 cfs and incubation flows of 30 cfs
in the reach above Easton.

Water quality throughout the Cle Elum River to Keechelus Dam reach is
excellent; five monthly water samples were collected and analyzed during the
summer of 1989 and all of the water quality measurements met the aquatic life
criteria (Technical Data Appendix).
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Yakima River Tributaries

Corral Canyon Creek (5 Miles)

Corral Canyon Creek enters the Yakima River from the east (left bank) at
RM 33.5. There is an unscreened diversion that diverts most of the creek into
the Kiona Canal near i1ts mouth. This diversion is impassable during the
irrigation season but if the check boards were removed at the end of the
season, Corral Creek would be accessible to steelhead. This creek has good
summer flows (about 25 cfs) and good riparian conditions, and it could produce
steelhead (and possibly coho) if the diversion near its mouth were screened,
or if an undershot bypass were constructed to separate the creek from the
canal. Water quality may be a problem since most of the summer flow is
comprised of irrigation return flows.

Spring/Snipes Creek (16 Miles)

Spring/Snipes Creek enters the Yakima River from the east (left bank) at
RM 41.8. Spring and Snipes Creeks are downstream of the historic spring
chinook production area in the basin. These creeks, which join 1/4 mile from
the Yakima confluence, are used as an irrigation wasteway conduit in the
summer and constitute a false attraction hazard to migrating spring chinook
adults. Discharge in Snipes Creek drops precipitously in the fall and winter,
and spawning gravel is scarce in both creeks. Nonetheless, Spring Creek has
some minor potential for steelhead and coho spawning and rearing as small
numbers of both species spawn and rear there now. High summer water
temperatures, high levels of suspended sediment, and pesticide concentrations
in irrigation returns are also of concern (Appendix D). A barrier is needed
on Snipes Creek to prevent the loss of adult spring chinook to the false
attraction hazard.

Sulphur Creek

Sulphur Creek enters the Yakima River from the east (left bank) at
RM 61.0. This channel is a combined wasteway for the Sunnyside and Roza
Canals and is used for drainage by several county drainage districts and the
city of Sunnyside sewage treatment plant. Like Spring and Snipes Creeks water
quality (Appendix D) and seasonal low flows are the major problems for
anadromous fish production in this tributary. In the spring, waste water from
the Sunnyside and Roza Canals can provide a significant attraction flow to
migrating spring chinook and a barrier is also needed at the mouth of this
creek to prevent losses from these false attraction flows.

Satus Creek System (131 Miles Including Forks)

Satus Creek enters the Yakima River from the west (right bank) at RM 69.6.
The principal tributaries to Satus include Mule Dry Creek (18 miles), Dry Creek
(39 miles), Logy Creek (14 miles to falls), and Kusshi Creek (11 miles). Only
Logy Creek has sufficient fall flows for salmon spawning. Spring chinook were
reported to be abundant in Logy Creek before 1910 and there have been reports of
spawning chinook in Logy and Satus Creeks in recent years. Although the Satus
system is not now (nor was it historically) a major spring chinook producer, it
is currently the primary producer of steelhead in the Yakima basin.
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The lower 6 miles of Satus Creek provide poor habitat for anadromous fish
because it is slow-moving with a mud-sand streambed and only a few isolated
riffles. The remainder of the system, however, contains considerable spawning
and rearing habitat. Gradient is slight (0.2-0.3 percent) in the lower*

37 miles Of Satus Creek thereafter becoming steeper (1-2 percent) upstream.
There is a large (30-40 feet high) impassable falls on Satus Creek near RM 34
about 4 miles upstream of the Highway 97 bridge.

There are three unscreened diversions on Satus Creek: (1) the laddered
Wapato Irrigation Project (WIP) diversion at about RM 10 (unused for a number
of years), (2) the large, unladdered Shattuck diversion complex near RM 12, and
(3) the small, gravel berm Holwegner diversion near RM 28. The Shattuck
diversion, even though recently reconstructed, is a barrier to spring chinook
spawners and would probably delay steelhead spawners as well. Moreover, this
structure diverts a substantial amount of the summer flow from Satus Creek and
is an entrainment hazard to outmigrating smolts.

Monthly mean flows in lower Satus Creek near the mouth (RM 2.6) for the
period 1933-85 ranged from an average high of about 370 cfs in February to an
average low of about 55 cfs in October (figure 3-9). The lowest monthly mean
flow of record was 23 cfs in October 1934. Monthly mean flows are an average
for the month and should be viewed with caution because daily flows can vary
considerably; for example, a flow of only about 5 cfs was measured in lower
Satus Creek on October 12, 1989 (Technical Date Appendix). Monthly mean flows
in upper Satus Creek (RM 19.7) for the period 1932-85 ranged from an average
high of about 350 cfs in February to an average low of about 17 cfs in
September (Figure 3-10). The lowest monthly mean flow of record was 4.9 cfs
which occurred in August 1932.

Water quality in Satus Creek is generally good except for warm water
temperatures and occasional low levels of dissolved oxygen. All of the other
water quality parameters measured during the period April 1981-August 1984 met
the aquatic life criteria. Water temperatures above 65 °F were common at
RM 2.6 from June through August, and temperatures above 70 °F occurred at times
(Technical Data Appendix). In 1989, temperatures above 65 °F occurred during
July and August, but temperatures above 70 °F were not noted (figure 3-11).

Logy Creek enters Satus Creek near RM 20.0 and is a major tributary
providing one-half or more of the flow of Satus Creek downstream of their
confluence. Flows near the mouth of Logy Creek ranged from 11.5 to 15.0 cfs
during the summer of 1989 (Technical Data Appendix), and water temperatures were
excellent ranging from 38 to 58 °F. One possible problem was noted in Logy
Creek; maximum-minimum thermometers placed in the stream near a meadow at RM 1.0
recorded maximum water temperatures ranging from 79-82 °F. These maximum
temperatures are too warm for salmonid rearing. Additional monitoring of Logy
Creek water temperatures is needed to determine if the above maximum
temperatures represent the creek as a whole or are the result of a localized
condition.

With the exception of Logy Creek, all of the Satus tributaries would be
more productive if summer flows were higher. Mule Dry Creek, Dry Creek, Kusshi
Creek, and Wilson Charley Creek normally dry up in one or more reaches each
year. There are good sites for small impoundments to provide additional water

for instream flows at a number of places in the Satus drainage.
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Fairly large areas of the Satus drainage have suffered riparian damage,
primarily from overgrazing. Much of this damage consists of bank sloughing,
however, many impacted areas still support fair numbers of large trees which
often provide adequate shading. These riparian areas have been prioritized by
productive potential and need for restoration in the Yakima Subbasin Plan [7]
as follows (in descending order of importance): Satus Creek from Dry Creek
(RM 18.7) to High Bridge (RM 30.1), Dry Creek from the mouth to a point about
3 miles above Elbow Road crossing (RM 27), Logy Creek from the mouth to the
first crossing above Sheep Camp (RM 2.5), the entire Mule Dry Creek drainage
(18 miles), and lower Satus Creek from Mule Dry Creek (RM 8.5) to the mouth.

Toppenish/Simcoe System (140 Miles Including Forks)

Toppenish Creek enters the Yakima River from the west (right bank) at
RM 80.4. Toppenish Creek is 70 miles long, Simcoe Creek is 18.9 miles long,
the North and South Forks of Toppenish Creek are about 18 and 6 miles long,
respectively, and the North and South Forks of Simcoe Creek are 13.9 and
12.8 miles long, respectively. The system is thus quite large and, with
improvements, has the potential to be a major producer of steelhead and perhaps
of coho as well. It is not now, nor apparently has it ever been, a significant
producer of spring chinook, but a limited amount of fall chinook spawning may
occur in the lower few miles.

The lower 32.7 miles of Toppenish Creek, up to the confluence with
Simcoe Creek, has a low gradient, is extremely braided, and receives
significant amounts of irrigation return water. Riparian degradation is patchy
but significant where it occurs. The substrate is heavily sedimented,
primarily because of the silty input from Mud Lake Drain (RM 31.5), a ditch
which drains irrigated range that was historically a swamp. Much of the
sedimentation problem in lower Toppenish Creek could be eliminated by the
construction of a small impoundment on Mud Lake Drain which would function as a
sediment trap and could also provide valuable waterfowl and wildlife habitat.
Except for several culverts, which may slow upstream migration to some degree
during low water, and the unscreened Durham diversion at RM 1.0, there are no
significant passage problems in this reach of Toppenish Creek. The WIP diverts
water from the creek at RM 3.6, but this diversion has recently been fitted
with a state-of-the-art screen and ladder systenm.

Monthly mean flows near the mouth of Toppenish Creek (RM 1.7) for the
period 1933-85 ranged from an average high of about 250 cfs in March to an
average low of about 60 cfs in November (figure 3-12). The lowest monthly mean
flow of record was 5 cfs in August 1976. Low monthly mean flows of less than
20 cfs, largely due to upstream diversions, can occur from July through
September of dry years. Flows of 30-125 cfs are common during this period in
"average to wet years (Technical Data Appendix). Warm water temperatures are
the most significant water quality problem in lower Toppenish Creek; 5 of 37
(14 percent) water temperatures collected at RM 1.7 during the period
March 1981-August 1984 exceeded 65 °F, but none exceeded 70 °F (Appendix D).
However, temperatures near the confluence of Simcoe Creek (RM 32.7) are lower;
none of the measurements taken just downstream of the Simcoe Creek confluence
during the summer of 1989 exceeded 65 °F (figure 3-13).
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Figure 3-10. --Maximum, Average, and Minimum Monthly Mean Flows (CFS) of
Upper Satus Creek (RM 19.7), 1932-1985
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Wanity Slough, an 18-mile long collector drain for the WIP, empties into
Toppenish Creek at RM 6.5. In addition to receiving irrigation returns, Wanity
Slough diverts Yakima River water at a point just above Sunnyside Diversion
Dam, and its discharge is not allowed to fall below 50 cfs to protect resident
trout. If three gravity diversions were screened, Wanity Slough, one of its
feeder drains, and the 11-mile long Lateral Drain Four could possibly be used
for spawning and rearing by fall chinook and as off-channel winter refuges for
migrant spring chinook and steelhead presmolts. The potential for establishing
fall chinook populations in these drains appears good, as fall chinook have
already been established in Marion Drain, another WIP collector.

In the next 12 miles of Toppenish Creek, from Simcoe Creek up to the WIP
diversion for the Toppenish Lateral Canal (RM 44.2), the stream is diverted
into many small channels for irrigation. These channels have adequate spawning
gravel, but periodically go dry. The riparian corridor for a distance of 10
miles or more below the diversion has been impacted by a combination of
overgrazing and channelization. This reach will constitute no more than a
migration corridor for the foreseeable future. The WIP Dam is passable to
adult steelhead at high flows because of a rock gabion backwater below it, and
is equipped with new rotary screens. After mid-May, this diversion removes a
substantial amount of the total flow from the creek. By June, Toppenish Creek
dries up for a distance of 4 to 5 miles below the diversion because the bed was
channelized following a flood in the late 1970's, and the new streambed is too
permeable to prevent small flows from becoming subsurface. Also, in some years
there is no spill over the dam.

The drying up of Toppenish Creek below the WIP diversion may not be as
serious as it appears. Flows are adequate to pass the smolt outmigration in
late February through late April, although fry and fingerlings dispersing
downstream in the summer and early fall would be stranded in the dry streambed
below the bypass, or would be crowded together in the creek just upstream of
the dam. However, there is a remedy. The Toppenish Lateral Canal, a semi-
natural ditch which supports a resident trout population, splits into two
branches several miles below the diversion. One branch is a cul-de-sac, but
the other ultimately drains into Simcoe Creek below the Agency Creek
confluence. If screens were installed at the canal bifurcation to divert fry
from the cul-de-sac, there would be a migration corridor on Toppenish Creek at
all times. If the rotary screens at the diversion were lifted just before
Toppenish Creek went dry below the dam, fry could move down the canal into a
portion of Simcoe Creek that remains free flowing year-round, and ultimately
back into Toppenish Creek.

The gabion backwater intended to provide upstream passage at the WIP
Diversion Dam has suffered some structural damage since it was installed in
1986, and the gabions are more permeable than was anticipated. Consequently,
the structure does not "back up™ water as planned. There is now some doubt as
to its ability to pass adults except at the highest flows. In its present
condition, fall-run steelhead would probably not be able to pass the diversion
until late November or early December; spring-run steelhead would, in many
years, have to attempt passage before April. This structure should be replaced
with a more permanent facility.

The remaining 25 miles of Toppenish Creek above the Toppenish Lateral
Canal diversion, as well as the North and South forks of Toppenish Creek,
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maintain adequate flows for anadromous fish production year-round. Monthly
mean flows above the Toppenish Canal (RM 44.3) for the period 1910-85 ranged
from an average high of about 230 cfs in April to an average low of about

15 cfs in September (figure 3-14). The lowest monthly mean flow of record was
4.9 cfs in December 1927, but flows of less than 10 cfs are uncommon (9 of

76 years) (Technical Data Appendix).

Water quality in upper Toppenish Creek is excellent; all of the measure-
ments collected from near Cook Road during the period March 1974-April 1974 met
the aquatic life criteria (Technical Data Appendix). Spawning gravel is
abundant and the riparian corridor is excellent except for a "patchy" section
in the 11-mile reach from the Toppenish Lateral Canal to the confluence with
the North Fork. The major problem for these upper reaches appears to be a fair
number of culverts which are either perched or blocked. About 30 percent of
the culverts in the upper Toppenish drainage (forks plus main stem) may impede
passage.

Simcoe Creek, which enters Toppenish Creek at RM 32.7, has numerous
problems but considerable potential. Simcoe Creek is nearly dry during the
summer for the 4.5 miles upstream from Agency Creek (RM 9.5) to the WIP
diversion at RM 14.0. Monthly mean flows in the creek below the WIP diversion
(RM 13.9) for the periods 1909-23 and 1981-85 ranged from an average high of
about 80 cfs in March to an average low of about 1 cfs in September
(figure 3-15). Monthly mean flows averaged less than 5 cfs from July through
November. The lowest monthly mean flow of record was 0.15 cfs which occurred
during October 1921 (Technical Data Appendix). Discharge in the North Fork of
Simcoe Creek is usually about twice that in the South Fork, but both usually
carry less than 10 cfs from July through mid-October. Water quality in Simcoe
Creek is generally good except for occasional warm water temperatures during
summer; 2 of 37 (5 percent) water temperatures taken near the power station
during the period March 1981-August 1984 exceeded 65 °F, but none exceeded
70 °F (Appendix D).

The WIP diversion on Simcoe Creek at RM 14 is unscreened and erosion below
the diversion dam spillway has created a high "jump™ which is a barrier to
upstream passage at all but the highest flows. In addition, two diversions
(the Hubbard and Hoptowit Ditches) in the first half-mile of the North Fork
divert most of the water in the creek during the irrigation season and neither
is screened. There is also one small unscreened diversion on the South Fork
and a couple of small unscreened ditches on the North Fork. Although
occasional dense stands of streamside trees provide a fair amount of shading
and keep temperatures down, the riparian corridor along Simcoe Creek and its
forks is heavily grazed and bank sloughing is significant.

Even with all its problems, the Simcoe system still produces some
steelhead (YIN biologists counted 26 redds in a l-day survey of lower Simcoe
Creek in April 1988). If all the diversions described above were screened, and
if a ladder or gabion backwater were installed below the WIP diversion to
facilitate upstream migration, the Simcoe Creek system could be a substantial
steelhead producer. Steelhead production could be further enhanced if passage
improvements were combined with a riparian restoration project and the
construction of several small impoundments at the headwaters of the forks and
the headwaters of Wahtum Creek to augment late summer instream flows.
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Ahtanum Creek (61 Miles Including Forks)

Ahtanum Creek enters the Yakima River from the west (right bank) at
RM 106.9. The gradient in the lower 8-9 miles of the creek is slight to
moderate, and bank sloughing from overgrazing has caused the deposition of sand
and mud. Good riparian vegetation is patchily distributed. Concrete dams
divert water into side channels named Hatton Creek (RM 18.2) and Bachelor Creek
(RM 18.9), which serve as irrigation conduits for the Ahtanum Irrigation
District. Numerous pumps and small gravity ditches (1 cfs) divert water from
these '"creeks" during the irrigation season (April 15-duly 10), and as water is
shifted back and forth among the three channels, one or more of the three
streambeds is frequently dry.

Monthly mean flows near the mouth of Ahtanum Creek (RM 0.6) for the period
1951-85 ranged from an average high of about 185 cfs in May to an average low
of about 17 cfs in August (figure 3-16). Although low monthly mean flows of
7-10 cfs have occurred from July through October mean flows of 15-25 cfs are
much more common (Technical Data Appendix). Still, a flow of only 2.4 cfs was
measured near the mouth of Ahtanum Creek on September 1, 1989, showing that
daily flows can vary significantly depending on the diversion pattern upstream.

Water quality in lower Ahtanum Creek is generally fair except for warm
water temperatures; 8 of 73 (11 percent) water temperatures taken at RM 0.6
from March 1974-September 1981 exceeded 65 °F and 3 (4 percent) exceeded 70 °F
(Appendix D). Further, temperature data collected during the summer of 1989
showed that daily maximums of 65-70 °F were common in July, and likely in
August as well (Figure 3-17). These temperatures would not preclude anadromous
fish rearing but many juveniles may move downstream into the Yakima River for
the summer months where water temperatures are more Tfavorable.

Two large WIP diversions are located on Ahtanum Creek near Ahtanum village
(RM 9.8) and Tampico area (RM 19.6). The upper facility diverts the entire
stream from early mid-July through mid-October, and the streambed is dry
downstream for a distance of 7 to 8 miles (to about RM 12), at which point
ground water and irrigation returns recharge the stream. Discharge is usually
substantial below the WIP diversions from mid-October through June. Until
1988, when a temporary rock backwater was constructed, the lower WIP diversion
constituted a total passage barrier to spawning adults. Both of these
diversions need permanent, state-of-the-art passage facilities and both are
included in the Phase Il passage facilities program [18]. There are two more
small (2-4 cfs) unscreened diversions on Ahtanum Creek, one at about RM 22.9
(the Lesh Ditch), and one at RM 21.1.

Flows above the upper WIP diversion are excellent for anadromous fish
production. Monthly mean flows at RM 20.8 for the period 1931-85 ranged from
an average high of about 245 cfs in May to an average low of about 27 cfs in
October (Ffigure 3-18). The lowest monthly mean flow of record was 12.0 cfs
which occurred in August 1977 (Technical Data Appendix). Water quality is also
good in this upper portion of Ahtanum Creek with only 1 of 37 (3 percent) water
temperature measurements taken during the period March 1981-August 1984
exceeding 65 °F and none exceeding 70 °F (Appendix D).
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The North and South Forks join to form Ahtanum Creek at RM 23.1. The North
Fork is about 23 miles long and the South Fork about 15 miles. There are two
diversions on the North Fork, the moderate-sized (13 cfs) John Cox Diversion at
RM 3.0, and the small (2 cfs) Shaw-Knox Ditch at RM 2.0. The South Fork has
one small (2 cfs) diversion located about RM 3.0.

Water quantity, water quality, riparian conditions, and substrate are good
to excellent in the 25-30 miles of tributary stream above Tampico. Flows in
the North Fork ranged from 13.5-14.9 cfs during the summer of 1989 whereas
flows in the South Fork ranged from 4.6-5.4 cfs (Technical Data Appendix).
Water temperatures in both forks during the summer of 1989 were excellent for
anadromous fish rearing ranging from 49-63 °F. Except for passage and flow
problems associated with the downstream diversions, Ahtanum Creek would
probably be a major steelhead producer under present conditions.

Wide Hollow Creek (22 Miles)

Wide Hollow Creek enters the Yakima River from the west (right bank) at
RM 107.4. This stream flows through the city of Yakima and its surrounding
orchards, and suffers from many of the problems typical of urban (leaking
septic tanks, miscellaneous storm sewer pollution) and agricultural (elevated
pesticide concentrations) streams. In addition, a mill dam constructed in 1869
at RM 0.6 totally blocked upstream migration until it was made passable with
Alaska steep pass laddering in October 1989 by the WDF. Coho salmon were
subsequently observed spawning in the creek upstream of the dam in November
1989. Wide Hollow Creek was recently selected by the State of Washington as a
Centennial Salmon Stream and will be targeted for fish habitat improvements by
the WDF and local citizen groups.

Wide Hollow Creek provides a surprising amount of good habitat. Summer
instream flows are good, ranging from 30-50 cfs in the lower 4 miles to I-3 cfs
near RM 14.0, and summer water temperatures are in the mid-1950"s. Except for
several small reaches near the mouth (RM 0.2-0.6 and RM 1.3-2.5), where there
has been some bank sloughing, the riparian corridor is in excellent condition;
clumps of willows provide patches of heavy shading interspersed with sunny
areas with abundant overhanging grasses and undercut banks. Pools and runs are
fairly deep (2 feet or more) and are more frequent than riffles. Within areas
of heavy residential development, the stream tends to be deeply incised, and
shaded by dense foliage on the tops of steep banks. A number of debris jams
occur in such areas, one of which (RM 3.5) constituted a migration barrier
until it was removed by the WDF in March 1989. The overall impression of the
stream is that it would provide good coho and steelhead rearing habitat in many
reaches, but spawning gravel may be in short supply. Small-scale adult and/or
juvenile passage facilities are needed on four diversions (RM 1.3, 2.1, 4.7,
and 8.2) to make 10-11 miles of the creek fully available to sallmon and
steelhead.

The major problem to anadromous Tfish production in Wide Hollow Creek is
water quality. The Washington Department of Ecology surveyed the creek in July
1987 and found high evening water temperatures, suboptimal oxygen concentra-
tions, and high fecal coliform concentrations in some reaches [7] (Technical
Data Appendix). These problems could be solved by a riparian habitat
restoration program and more vigorous enforcement of existing laws regarding
point and nonpoint sources of pollution.
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Wenas Creek (14 Miles to Wenas Dam)

Wenas Creek enters the Yakima River from the west (right bank) at
RM 122.4. This creek suffers from heavy irrigation diversions, which usually
dry up the lower 9 miles of the creek, and from severe riparian damage, which
results in summer water temperatures above 80 °F in the reaches that have some
water. Because the small size of the watershed limits the potential for
storing additional water to augment instream flows and because Wenas Creek is

already over appropriated for irriqgation, it has virtually no potential for
production of anadromous salmonids in the near term.

Umtanum Creek (16 Miles, 8 Miles Below Falls)

Umtanum Creek enters the Yakima River from the west (right bank) at
RM 139.8, and flows through rugged and arid terrain in the 8 miles below an
impassable falls. In this reach there is no development and the adjacent range
land is only lightly used. Accordingly, the deciduous and brushy riparian
habitat is nearly pristine. The stream channel is stable with only occasional
signs of high seasonal runoff (none recent). In August 1988 stream tempera-
tures were acceptable, ranging from 55 to 61 °F. Rearing habitat for coho and
steelhead was judged excellent, spawning gravel was present in all areas
surveyed, and was abundant in some areas. No irrigation diversions were
observed. A good run of coho is reported to have used this stream prior to the
construction of Pomona Dam in the late 1300's.

The primary limiting factor for this stream is the small amount of
available habitat. Flows of barely 1 cfs were estimated in the lower and
middle part of the accessible reaches in August 1988, and in the section
between RM 0.5 and 0.8 flows were intermittent. The only physical impediment
to anadromous salmonids is a wire basket-gabion at RM 4.9 that stabilizes a
road crossing (Old Durr Road). At high flows this structure would be passable
to some migrants, but at lower flows it constitutes a total barrier.

The riparian zone is overgrazed upstream of the falls and the stream dries
up above RM 10. A small impoundment in this area, or perhaps a riparian
improvement project, might generate enough additional summer flow to increase
productivity in the creek below the falls.

Wilson Creek System

Wilson Creek enters the Yakima River from the east (left bank) at
RM 147.0. Naneum and Coleman Creeks have been channelized and diverted into
lower Wilson Creek and no longer have natural mouths. All streams in this
system are heavily diverted on the valley floor and have been channelized into
an intricate drainage/irrigation system. There are over 200 unscreened
diversions on this system. The riparian zone of the valley portions of these
streams is heavily impacted by grazing and other agricultural activities.
Although Wilson, Naneum, and Coleman Creeks flow through timbered canyons with
good year-round flows in their upper reaches, the major problem with these
streams is access to and from the headwater areas. The probability of
rectifying passage problems of such magnitude in the short-term future is
remote. Therefore, the upper Wilson/Naneum system appears to have little
potential for anadromous fish production at the present time.
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One surprising aspect of the Wilson system discovered during stream
surveys was that the lower 7.8 miles of the system appear to offer good habitat
for anadromous salmonid rearing. Nearly all reaches in lower Wilson Creek
offer artificially dredged, ditch-type habitat with sand or silt substrate and
grassy banks with deciduous trees. However, the gradient is slight and water
is 1-3 feet deep or deeper. The depth, as well as some overhanging or floating
vegetation, provides some instream cover. Stream channels and banks are very
stable and mid-September 1988 water temperatures were in the Ffifties. A
diversion at RM 7.8 (Bull Ditch Diversion) needs a barrier to prevent upstream
movement into the heavily diverted upper portion of the system.

The lower portions of several tributaries to lower Wilson Creek, i.e.,
Naneum Creek, Cherry Creek, Coleman Creek, and Wipple Wasteway also contain
good flows. Like lower Wilson Creek, most of the lower reaches in these
tributaries are artificially dredged, ditch-type habitat with grassy banks and
silt or sand substrate. But unlike lower Wilson Creek, much of the flow in
these streams contains heavy sediment loads from returning agricultural
wastewater. Habitat value for salmon and steelhead rearing in these streams
appears limited at the present time or at least not nearly as good as in lower
Wilson Creek.

Manastash Creek (40 Miles Including Forks)

Manastash Creek enters the Yakima River from the west (right bank) at
RM 154.5. The creek branches at RM 8.5 into the 12-mile-long North Fork and
the 20-mile-long South Fork. The lower 5 miles of the main stem flow through
fields and pastures. Eight diversions downstream from RM 5.7 presently
restrict anadromous fish production in this stream. Many miles of excellent
spawning and rearing habitat remain relatively undisturbed above the diversions
but are presently inaccessible because of both upstream and downstream passage
problems. Despite the diversions, some positive habitat features still remain
in the lower portion of the stream and spring chinook redds have been observed
near the mouth several times in the past 5 years.

Vegetation and streambank cover are favorable to salmonid production in
nearly all areas of the main stem. The North and South Forks flow through
forested lands where the riparian corridor is nearly pristine. Current logging
activity is restricted to the highest parts of the drainage and does not appear
to have impacted the stream significantly. Except for a I-mile stretch of
grazed riparian habitat between RM 2.0 and 3.0, agricultural activity along the
main stem consists primarily of crop production, with little effect on
streamside vegetation. Trees and brush are dense along the lower several miles
of the main stem and in the lower 1.5 miles, often form a complete canopy over
the stream. The riparian corridor remains in good condition even along reaches
that are seasonally dewatered. Both the streambanks and channel of the creek
and its forks appear to very stable. Instream habitat is diverse ranging from
high gradient riffles to pools. Spawning habitat ranges from reaches with
adequate "patch gravel™ to reaches in which gravel bars are numerous.

Flows in Manastash Creek above the diversions are adequate for anadromous
fish production ranging from a high of 96 cfs in June 1989 to a low of 7.8 cfs
in September 1989 near the Lazy F Ranch (Ffigure 3-13). Water temperatures were
excellent, ranging from 45 to 50 °F during the same period (Technical Data
Appendix) -
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Three factors currently limit Manastash production: adult migration
barriers, unscreened ditches, and low streamflows. Four diversion dams on the
main stem are partial or total barriers to migrating adults. The upper
Anderson diversion (RM 3.0) is concrete with large riprap at the base. With a
head of 8 feet this dam is a total barrier at all flows. The Reed diversion
(RM 5.1) is formed by a broad concrete sill across the stream that backs up
about 5 feet of water. The structure may be passable at high flows, especially
by steelhead but, nevertheless, a fishway or other passage structure is needed
if upper reaches are to be fully accessible to steelhead and salmon.

Steelhead and coho can probably negotiate the lower Anderson diversion
(RM 1.3) and the Keach-Jenkins diversion (RM 5.6) at higher flows, however,
both structures should be rebuilt to provide unrestricted passage. None of the
ditches diverting from Manastash Creek are screened.

Manastash Creek was totally dry between RM 1.5 and 3.0, and between
RM 3.3 and 4.9 in August 1988. All other flowing reaches downstream of the
uppermost diversion (the Manastash Ditch, RM 5.7) carried a less-than-natural
discharge. Daily flows can vary significantly near the mouth depending on the
amount of diversion upstream; flows varied between 3.6 and 22.9 cfs during the
summer of 1989 but a period of no flow was noted during the fall of 1988
(Technical Data Appendix). Even with the periods of very low flows, water
temperatures near the mouth during the summer of 1989 were adequate for
salmonid rearing (figure 3-20).

Three branches of the Kittitas Reclamation District (KRD) delivery system
intersect the main stem at RM 5.5, 3.3, and 1.4. These points of intersection
provide the basis for a possible solution to the instream flow problem. The
streambed is presently used at two locations to deliver KRD water; water enters
at RM 3.3 and is removed at RM 3.0 and enters again at RM 1.5 to be removed at
RM 1.4. Except for these '"conduit reaches" the stream is often dry during
summer between RM 4.9 and 1.4. A potential solution to the flow problem would
be to augment streamflows from the South Branch Canal at the uppermost KRD
crossing. Alternatively, a small impoundment could be built near the
headwaters of the North or South Fork. Some streambed rehabilitation may be
needed with either alternative.

Taneum Creek (34 Miles Including Forks)

Taneum Creek enters the Yakima River from the west (right bank) at
RM 166.1. There are four diversions on the main stem at RM 1.6, 2.4, 3.2, and
3.4. The KRD South Branch Canal drops water into the creek at RM 2.6 most of
which is removed at the Taneum Ditch diversion at RM 2.4_. The North and South
Forks of the Taneum branch from the main stem at RM 12.7 and are 12 and 9 miles
long, respectively. Taneum Creek has substantial potential for producing
steelhead and coho and, to a lesser degree, spring chinook. The stream
supported good runs of coho prior to the construction of Taneum Ditch in 1910.
A vestigial run of steelhead may still exist in the Taneum and spring chinook
juveniles are known to rear in the lower reaches.

The riparian corridor on the main stem is generally in good condition,
with deciduous vegetation in the lower valley and progressively more
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coniferous cover upstream. Except for cropland in the valley, which has little
impact on streamside vegetation, the drainage is largely undeveloped. Riparian
conditions on the North and South Forks are excellent and instream cover in the
form of LOD and boulders is abundant. Logging occurs at the highest elevations
of the drainage but so far has not appreciably affected the stream. The stream
channel is stable in most places but dry gravel bars in a number of locations
indicate that seasonal runoff may occasionally be high. Stream gradient is
moderately steep in the lower reaches and the substrate is composed primarily
of rubble. Patches of good spawning gravel are abundant and are more than
adequate to satisfy spawning needs. The gradient tends to limit pool frequency
making the habitat relatively more suitable for steelhead than for coho.

Flows in Taneum Creek above the diversions are adequate for salmonid
rearing with daily average flows during the period December 1988-January 1990
ranging from a high of 106 cfs in May 1989 to a low of 5.1 cfs in September
1989 (figure 3-21) (Technical Data Appendix). Water temperatures were

excellent above the diversions during the summer of 1989 ranging between 44 and
55 °F.

The installation of juvenile screen/bypass systems and adult passage
facilities at all of the Taneum diversions was completed in 1989 as part of
Phase I of the Yakima basin fish passage facilities program. However, a
wastewater return below the Bruton diversion could represent a false attraction
flow and may need a barrier.

The largest remaining constraint to anadromous fish production in the
Taneum system, particularly in regard to spring chinook, is low summer and fall
flows in the lower 3.3 miles of the main stem. Flows near the mouth varied
from 1.5 to 7.5 cfs during the summer of 1989, but a period of no flow was
noted in February 1989. Because of the low flows, summer water temperatures
near the mouth may also be a problem. A recording thermograph placed near the
mouth of the stream during the summer of 1989 recorded several daily maximum
temperatures above 65 °F and a few exceeded 70 °F (figure 3-22).

Low flows in the lower main stem could be augmented by flows from the
KRD Canal at RM 2.6 or a small impoundment could be built near the headwaters
of the north or south fork. Either provision, along with protection of
riparian vegetation, would reduce the warm water problem.

Swauk Creek (24 Miles)

Swauk Creek enters the Yakima River from the north (left bank) at

RM 169.9. It has two sizable tributaries, Williams Creek at RM 11.0 and Iron
Creek at RM 17.3.

Although the drainage area is fairly large (100 square miles), precipita-
tion is minimal and summer streamflows are naturally very low. The lower
2-3 miles are in an arid canyon where the gradient is steep and the streambed
consists of large rock and boulders. This reach is dry in summer and flows are
very low or intermittent as far upstream as RM 5.0. The stream enters a
forested zone at RM 8.0 and above this point flows are marginally adequate
during the summer. The riparian corridor is generally good above RM 3.0 and
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the streambed appears stable throughout. The substrate above RM 3.0 consists
mostly of coarse rubble, with a patchy distribution of gravel suitable for
steelhead or coho spawning. Water temperatures in the perennial reaches were

in the upper fifties in August 1988, but reached the midsixties in the
intermittent reaches and pools.

There are only two active irrigation diversions on the creek. Both are
near RM 7.0, are relatively small and do not appear to impact downstream flows
significantly. They do, however, need to be screened. In addition, there are
several small pumps used for domestic purposes along the creek. Also, a large
amount of recreational gold mining (suction dredging) and a smaller amount of
professional placer mining occurs above Liberty (RM 11.0). The affect of this
activity on potential anadromous fish populations might be significant but
could be regulated by existing Hydraulics Project application procedures.

Swauk Creek was a substantial producer of steelhead and coho in historic
times. The stream is too steep, narrow, and shallow for spring chinook
production, and there are no records that it ever supported a run of chinook.
Spawning coho were observed in the creek as late as the early 1960's, and a
vestigial run of steelhead may still exist. At the present time, naturally
occurring low summer flows throughout the system and the absence of flows in
the lower 3-5 miles in the fall limit steelhead production, and totally
preclude coho production. A small (3,000-5,000 acre-foot) impoundment near the
headwaters could rectify this situation.

Teanaway River (61 Miles Including Forks)

The Teanaway River enters the Yakima River from the north (left bank) at
RM 176.1. The Teanaway is the second largest Yakima tributary with a drainage
area of about 200 square miles. There are 11.7 miles of main stem and three
forks--the North Fork (19 miles), the Middle Fork (15 miles), and the West Fork
(15 miles). The WDF has identified 17 diversions on the Teanaway system that
have juvenile screening facilities. Nearly all of these structures have
temporary gravel berms which wash out during high water; none have permanent
diversion structures. The WDF previously maintained these screens but has not
done so since 1983. All of the presently active diversions have been
identified as Phase Il passage improvement projects [18].

The First 10 miles of the Teanaway flow through a broad valley. This
section of the valley consists mainly of hay fields and is heavily irrigated.
As natural runoff declines during summer and fall, the flows through this reach
drop dramatically, and by September and October the lower river is often dry or
nearly dry. The riparian zone, however, is in fairly good condition struc-
turally as streamside hay production takes precedence over grazing. The major
riparian problems in this lower reach are seasonal lack of overhanging
vegetation and LOD. The instream habitat also suffers from the disturbances
associated with the annual berming of irrigation intakes.

Simulated monthly mean flows near the mouth of the Teanaway for the period
1926-77 range from an average high of about 870 cfs in May to an average low of
about 90 cfs in August (figure 3-23). However, periods of no or very low flow
are common near the mouth from July through October. In 1989, flows during the
period August 2-October 19 ranged from 10.0 to 19.2 cfs
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Figure 3-21. --Daily Flows (CFS) of Taneum Creek Near the U.S. Forest
Service Guard Station, December 1988-January 1990




(Technical Data Appendix). These low fall flows currently preclude significant
spring chinook spawning in the Teanaway system. Even when the lower river does
not dry up completely, flows are well below the minimum needed for salmon
passage to upstream spawning areas in most years. Steelhead, however,
encounter good passage flows in the spring. Some spring chinook may also move
through to upstream areas during late spring - early summer.

As the river recedes and is diverted in summer and fall, the flowing water
moves farther and farther from the streambank and warms considerably from the
lack of shading. A recording thermograph placed near the mouth during the
summer of 1989 noted several daily maximum temperatures above 70 °F in July and
August, and one daily maximum of 80 °F (figure 3-24). Other than the warm
water temperatures, water quality in the lower Teanaway is very good with only
an occasional turbidity or dissolved oxygen variance from the aquatic life
criteria (Appendix D).

Of the three tributaries, the North Fork carries most (about 80 percent)
of the summer flow (Technical Data Appendix). For the period December 15,
1988-January 2, 1990, daily average flows in the North Fork ranged from a high
of 434 cfs in April 1989 to a low of 13 cfs September and October 1989 (figure
3-25). Summer flows also appear adequate for salmon and steelhead rearing
through perhaps 4-5 miles of the West Fork and 8-9 miles of the Middle Fork.
In all three forks the condition of the riparian corridor is generally good,
although widespread logging and grazing have had some impact. Water quality in
the upper Teanaway system is excellent; none of the temperatures taken during
the summer of 1989 in any of the forks exceeded 60 °F and all of the water
quality measurements taken during the period February-April 1981 met the
aquatic life criteria (Technical Data Appendix).

The Teanaway was historically a substantial producer of spring chinook,
steelhead, and coho. Even now, a few spring chinook spawn in the lower river
and apparently in the North Fork as well--juvenile spring chinook were found in
the North Fork in 1988 by YIN biologists. A vestigial run of steelhead still
persists in the system. If a number of significant problems were corrected,
its physical diversity and size guarantee that the Teanaway could still be a
major producer of anadromous fish. Suitable spawning gravels are present in
most reaches of the main stem and the lower portions of the forks, and are
abundant in many areas. The upper reaches of the forks, as well as the lower
reaches of some smaller tributaries, provide additional habitat for steelhead
and coho. There is a good mix of pools, runs, and riffles, and the channels
and banks are generally stable, although broad-based channels and dry gravel
bars have resulted from high seasonal runoff. Several irrigation ditches
provide excellent rearing habitat between the intake and bypass with excellent
riparian cover and complete bank and channel stability. The length of these
potential "rearing canals™ ranges from yards to nearly a half mile and
collectively represent a significant component of possible rearing habitat.

In decreasing order of importance the main factors currently limiting
production in the Teanaway system are low flows during the summer and fall in
the lower main stem, inadequately screened diversions, impaired adult passage
at many gravel diversion berms, and a "flashy" runoff pattern which has
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widened the streambed and generated a fringe of riparian vegetation that cannot
provide shade or cover when the stream shrinks in the summer and fall.

A solution to the instream flow problem of the lower Teanaway might
involve buying water rights from willing sellers, if Washington water law is
changed to accommodate such purchases, and/or constructing small impoundments
at the headwaters of the forks. Judging from the use patterns of diversions
there are indications that some individuals, particularly in the upper valley,
are abandoning farming. OF 17 diversions investigated in August 1988, 8 were
not operating when inspected and 4 (two on the main stem and one each on the
Middle and West Forks) were presumed inactive. The possibility of buying water
rights in the upper Teanaway valley thus merits investigation. Small headwater
impoundments would also rectify the instream flow problem, and could contribute
additional irrigation water to agricultural operations as well.

Temporary gravel berms restrict passage and would probably do so even with
substantially increased flows. These berms are made of coarse streambed
material and water usually flows right through them. Negotiable spills are
therefore reduced or eliminated. This problem could be eliminated by the
construction of permanent concrete facilities with notches or backwaters for
adult passage. Projects of this type are currently included in the Phase 11
passage improvements program.

Cle Elum River (7 Miles)

The Cle Elum River enters the Yakima River from the north (left bank) at
RM 185.6. Below the impassable barrier of Cle Elum Dam, (RM 8.2), the river
runs through forested land, and the riparian corridor is in generally good
condition. Although much of the substrate is made up of large rocks, there are
adequate gravel bars for spawning. There is one small diversion on the Cle
Elum that needs to be screened. Anadromous fish use of the Cle Elum River
below the dam is for spawning and rearing by spring chinook and steelhead.

Flows in the Cle Elum River are too high during summer for optimal rearing
due to releases for irrigation, but are generally adequate during the rest of
the year. Reclamation maintains minimum flows in the river of 150 cfs through
winter for incubation of spring chinook redds in conformance with the
Quackenbush Decision [16]. Simulated monthly mean flows below the dam for the
period 1926-87 range from an average high of about 2,465 cfs in July to an
average low of about 180 cfs in October (figure 3-26). The lowest flow that
occurs in the river is the 150 cfs minimum flow which is common from October
through April. Water quality in the Cle Elum River is generally good but an
occasional water temperature (1 of 23) above 65 °F was noted in measurements
taken during the period April 1972-September 1987 (Appendix D).

Little Creek (10 Miles)

Little Creek enters the Yakima River from the south (right bank) at
RM 194.6. The stream is dry during the summer months below two unscreened
diversions at RM 1.6. (The diversions, one on each side of the stream, are
located about 50-yards apart.) Above RM 1.6 the creek has year-round flow with
excellent potential habitat for steelhead and coho.
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Figure 3-25. --Daily Flows (CFS) of the North Fork Teanaway River Near
Dickey Creek Campground (RM 3.5), December 1988-January 1990




Flow upstream of the diversions was estimated at about 5 cfs in July 1989
and habitat was excellent for salmonid production throughout the next 3 miles
to about RM 4.5. The stream throughout this reach is very stable. It has
moderate gradient, excellent riparian cover and shading, and abundant spawning
gravel.

Logging activity above RM 4.5 has removed much of the riparian canopy and
has left excessive debris in the stream channel to the extent that upstream
migration would likely be impeded at a few locations. Instream habitat is
still fairly good and will improve with the regrowth of riparian vegetation.
The gradient above RM 4.5 remains moderate and suitable gravels for spawning
are still abundant.

Restoration of anadromous fish production in Little Creek would not be
technically difficult. The two diversions are located about 0.2 miles or less
downstream of the Kittitas Main Canal which could be an alternative source of
water supply for the diversions. The diversion berms are temporary structures
and would not be a problem for migrants. If flow is restored to the lower
stream reach, selective removal of logging debris would improve upstream
migration access. Care should be taken to retain beneficial organic debris.

Big Creek (12 Miles)

Big Creek enters the Yakima River from the south (right bank) at
RM 195.8. The creek has been heavily channelized in its lower reaches and in
the lower-most quarter mile suffers from channel instability and bedload
deposition. It has two diversions, a small (2-3 cfs) bermed diversion about
0.7 mile from the mouth, which has a flat screen across the ditch and is easily
passable by adults and a larger (5-foot head) impassable diversion dam at
RM 2.1 with a permanently closed fishway and two unscreened ditches. A siphon
for the Kittitas Main Canal passes under Big Creek at about RM 1.6.

Big Creek has substantial summer flows (3-15 cfs in 1989) above the upper
diversion, but below this point, the creek carries no more than 1 cfs, most of
which represents leakage (Technical Data Appendix). Flows are recharged
somewhat by ground water over the next mile, however, most of this flow is
removed at the lower diversion and the stream is nearly dry from this point to
the mouth. Water temperatures above the uppermost diversion are excellent for
salmonid rearing. The highest temperatures recorded upstream of the diversion
by maximum-minimum thermometers during the summer of 1989 were 60-63 °F
(Technical Data Appendix). Other water quality parameters are also excellent;
five monthly water samples were collected and analyzed during the summer of
1989 and all of the parameters measured met the aquatic life criteria.

Above RM 3.0 Big Creek flows through a steep-walled canyon for about
5 miles to RM 8.0. In the canyon reach Big Creek is a rather large stream
(up to 40 feet wide) with a substantial amount of excellent rearing habitat for
salmon and steelhead. Riparian cover is excellent, streambanks are stable, and
the instream habitat is diverse. Spawning gravel is abundant below RM 3.5 and
abundant patch gravel is present in the remainder of this reach.
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Farther upstream, from RM 8.0 to about RM 11.1, the creek is smaller (up
to 30 feet wide) but is still very suitable for production of salmon and
steelhead. The stream valley becomes wider in this reach and the gradient
moderates. Spawning gravel is abundant and instream habitat conditions are
good although the riparian cover has been impacted in places by logging. Jim
Creek, a right bank tributary at RM 8.7, provides additional habitat for about
1 mile above its confluence.

Big Creek produced steelhead historically and appears to still have
potential for producing steelhead, coho, and to a lesser degree, spring
chinook. Currently, spring chinook juveniles rear in the lower reaches in
substantial numbers; 20-30 pounds of presmolts were salvaged from several
isolated pools in the lower part of the creek in 1986.

The major factors limiting production on Big Creek are the impassable dam
and unscreened diversion at RM 2.1 and the lack of instream flow from this
point to the mouth. Poor summer/fall flows in the lowest reaches could be
rectified by diverting some water from the Kittitas Main Canal at RM 1.6.

Cabin Creek (10 Miles)

Cabin Creek enters the Yakima River from the south (right bank) a short
distance above Lake Easton at RM 205.0. It has two significant tributaries,
Cole Creek and Log Creek, which enter from the south at RM 2.4 and 5.3,
respectively. Unlike most Yakima River tributaries, Cabin Creek has no
irrigation diversions. However, it does suffer from other serious constraints
to anadromous fish production including an impassable series of cascades and
waterfalls between RM 3.1 and 3.8 and from various logging related impacts.

The first mile of the creek is moderately braided with a fairly intact riparian
corridor and some evidence of channel shifting. The next 2 miles are steep,
with major streambank damage and channel shifting due to heavy seasonal runoff.
The intensity of runoff has probably been exacerbated by large clear cuts
throughout the watershed and '"rain-on-snow'" flood events. Streambed scouring
is evident in the high gradient reaches above and below the mouth of Cole
Creek. Riparian conditions from the cascades to about RM 1.0 are poor;
late-winter/spring floods have damaged the riparian zone and streambed, which
is steep and choked with large boulders and rock. Flows measured near the
mouth of Cabin Creek during the summer of 1989 ranged from 138 cfs in June to
6.3 cfs in September (Technical Data Appendix).

Reclamation has previously constructed a simulated period of record for
Cabin Creek. This simulated record is based on a series of flow measurements
and correlation of these measurements to the period of record of a nearby
stream. The result of this simulation is shown in figure 3-27. The simulated
monthly mean flows for the period 1926-77 range from an average high of about
270 cfs in May to an average low of 20 cfs in September. According to the
simulation, low monthly mean flows of 3 cfs would occur near the mouth in dry
years and 2 months of no flow would occur during extreme drought (Technical
Data Appendix).

Water temperatures near the mouth of Cabin Creek were excellent during the

summer of 1989 ranging from 46 to 61 °F. However, maximum-minimum
thermometers placed near the mouth measured maximum temperatures of 68-73 °F.
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Other water quality parameters in the stream are excellent; all of the
parameters measured during the period December 1986-September 1987 met the
aquatic life criteria (Technical Data Appendix).

Above the cascades, instream habitat quality improves markedly. Spawning
and rearing habitat for steelhead and coho and, to a lesser extent, for spring
chinook is plentiful. Spawning gravel is abundant and generally of excellent
quality, and the gradient becomes more gentle. Flows measured above the
cascades ranged from 2.4 to 7.1 cfs during August-October 1989 (Technical Data
Appendix). Water temperatures were excellent during this period ranging from
43 to 58 °F. However, maximum-minimum thermometers did register temperatures
as high as 75 °F. Virtually all of the Cabin Creek drainage (with the
exception of Cole Creek) has been logged to the water"s edge, so shading and
LOD are limited. Above the cascades, however, annual floods have not prevented
reforestation. The riparian corridor there is in the early stages of regrowth
with short, but dense, growths of deciduous and coniferous trees and brush.

If the cascades were made negotiable for steelhead and salmon, Cabin Creek
could become an important producer of anadromous fish. The watershed has
undergone little development other than logging, and its rugged terrain and
remote location almost guarantee that it will remain undeveloped. Moreover,
habitat and water quality will improve with time, as reforestation progresses
and some of the impacts of logging are naturally remedied. The cascades could
be made passable by blasting or some other passage improvement project. The
cascades are confined to a narrow canyon about 0.7 miles long, choked with
large boulders and logs, and includes two sections in which water drops 30 to
40 feet in a distance of 75 to 100 yards. Although a considerable amount of
blasting or construction would be required, it seems possible that the canyon
could be made passable to salmon and steelhead.

Naches River

Yakima River (RM 0.0) to Tieton River (RM 17.5)

The Naches River enters the Yakima River from the west (right bank) at
RM 116.3 of the Yakima. This lower reach has excellent potential for summer
chinook spawning and rearing and fair to good potential for coho and steelhead
spawning and rearing. The reach is moderately braided with many good gravel
bars and a good riparian corridor. There is a lack of cover, however,
especially LOD below the Naches-Cowiche Diversion Dam (RM 3.6).

Flows in this reach are generally good except for the 7.4-mile portion
between Wapatox Diversion Dam (RM 17.1) and the powerplant wasteway (RM 9.7).
Instream flows in this powerplant bypass reach are frequently too low for adult
passage and optimal juvenile rearing during fall and winter, Simulated monthly
mean flows at RM 13.0 for the period 1926-1987 range from an average high of
about 3,025 cfs in May to an average low of about 120 cfs in October (figure
3-28). Low flows of 100 cfs are common in this 7.4-mile segment from October
through March. Simulated monthly mean flows near the mouth are better ranging
from an average high of about 3,280 cfs in May to an average low of about
435 cfs in October (figure 3-29). Low flows of 125-150 cfs can occur near the
mouth during October in the driest years, but these occurrences are rare.
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Water quality is generally good in this reach, except for occasionally
high water temperatures downstream of Wapatox Diversion Dam. Four of 133
(3 percent) water temperature readings taken at RM 0.3 during the period August
1974-March 1987 exceeded 65 °F and one exceeded 70 °F (Appendix D). The only
other water quality parameter of possible concern was copper; one of three
copper determinations exceeded the aquatic life criteria.

Tieton River to Bumping River (RM 44.6)

This uppermost reach of the Naches contains abundant spawning gravel beds
interspersed with deep resting pools. The riparian corridor is excellent and
instream cover is abundant. Present anadromous fish use of this reach is for
spawning and rearing by spring chinook and steelhead, and it could be used for
spawning and rearing coho as well.

Flows in this reach of the Naches River are seldom a problem. Simulated
monthly mean flows at Cliffdell (RM 41.0) for the period 1926-1987 range from
an average high of about 2,165 cfs in May to an average low of about 235 cfs in
October (figure 3-30). Low flows of 70-100 cfs can occur during the fall of
low water years, but are relatively uncommon (8 of 62 years). Flows in this
reach at the proposed Oak Flats facility site were discussed in the section on
facility water supplies.

Water quality in this reach is excellent and none of the water

temperatures taken at Cliffdell during the summer of 1989 exceeded 60 °F
(figure 3-31).

Naches River Tributaries

Cowiche Creek (33 Miles Includinag South Fork)

Cowiche Creek enters the Naches River from the south (right bank) at
RM 2.7. A survey in July 1988 found that Cowiche Creek has many miles of good
to excellent spawning and rearing habitat for steelhead and coho, and possibly
some habitat for spring chinook. Instream flows in the main stem and in most
reaches of the South Fork are permanent and sufficient to support rearing
despite substantial irrigation withdrawals. Riparian vegetation is dense along
most reaches, even in areas of residential development or cropland. Stream
configuration and cover provide good to excellent rearing habitat in most
areas; a moderate gradient is associated with many pools, riffles, and glides;
LOD is abundant; and banks are stable in all but a few locations. It appears
that there are enough gravel bars for spawning to fully seed the habitat.

Flows near the mouth of Cowiche Creek during the period December 1988 -
December 1989 varied from a high of 195.0 cfs in March to a low of 0.6 cfs in
late July (see figure 3-32). Daily flows can vary between 1-7 cfs during
summer depending on the amount of irrigation withdrawal upstream. Summer
water temperatures were generally good in 1989 ranging from 49 to 60 °F
(Technical Data Appendix). However, 3 of 21 (14 percent) water temperatures
taken during the period September 1971-February 1974 exceeded 65 °F and one
(5 percent) exceeded 70 °F (Appendix D).
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In decreasing order of importance, the major problems in the Cowiche
system consist of migration barriers, low flows in the lower main stem and
North Fork, and riparian degradation on the North and South Forks. A wooden
plank diversion dam just below the confluence of the North and South Forks
(RM 7.5) may be passable, however, three concrete diversion dams on the South
Fork (RM 1.3, 3.9, and 4.4) are total barriers at all flows. Except for the
city of Yakima diversion at the mouth of the creek, all diversions on the
stream are unscreened. A debris jam at a railroad trestle at RM 5.8 on the
main stem constituted a migration block until it was removed in May 1989 by
members of the Washington Conservation Corps , and there is the potential for
jams at several other crossings. Beaver dams are fairly common on the South
Fork, and one, just above the confluence of Reynolds Creek (RM 11.8), might
constitute a migration barrier.

Flows in the North Fork were too low in July 1988 to provide rearing
habitat except in the lower 2 to 3 miles (the North Fork dried up at RM 5.9).
Bank sloughing due to degraded riparian vegetation occurred on the South Fork
from RM 10.0 to about RM 12.0, and along much of the lower 3 miiles of the North
Fork. However, the overall impact of this sloughing is small; siltation was
minor except in the North Fork where low flows promote settling.

Cowiche Creek could currently be a major producer of steelhead and coho
(and perhaps a minor producer of spring chinook) if adult passage facilities
were installed at three diversion dams on the South Fork, and if four
diversions on the South Fork and the diversion at RM 7.5 were screened. The
city of Yakima®"s irrigation check dam at the mouth of the creek was recently
reconstructed (November 1988) with an Alaska steep pass ladder to permit adult
passage while still backing up water. Now, lower Cowiche Creek and a number of
intersecting canals can be used for rearing and overwintering by spring chinook
and steelhead.

Tieton River (21 Miles to Tieton Dam)

The Tieton River enters the Naches from the south (right bank) at RM 17.5.
Although the Tieton was historically a major producer of spring chinook and
steelhead, current river operations below Tieton Dam (which impounds Rimrock
Lake) limit the amount of spawning and rearing by anadromous fish. Simulated
monthly mean flows below the dam for the period 1926-87 range from an average
high of about 1,490 cfs in September to an average low of about 95 cfs in March
(figure 3-33). Low flows of less than 50 cfs are common in winter and early
spring to facilitate filling of Rimrock Lake (Technical Data Appendix). The
high flows in September are due to large releases to meet irrigation needs
because releases from the reservoirs in the upper Yakima River are reduced in
early September to facilitate spring chinook spawning and incubation in that
area.

Despite these flow problems, some steelhead spawning and steelhead and
spring chinook rearing would still be possible in the Tieton River. Water
quality is excellent; one slightly low reading of dissolved oxygen was the only
parameter from data collected during the period April 1972-September 1973 that
did not meet the aquatic life criteria (Appendix D). Some spawning gravel is
present and the riparian zone is in fair to good condition. Instream habitat is
comprised mostly of large rock because LOD is flushed from the system by the
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high September flows. Still, some juvenile salmon and steelhead could rear in
the Tieton during spring and summer, then leave the river during the high
September and low winter flows, and overwinter in the lower Naches and Yakima
Rivers.

Tieton Dam represents a permanently impassable barrier to anadromous fish
and the Yakima-Tieton Diversion Dam at RM 14.5 is a barrier to upstream
migration at low flows. The diversion dam is proposed for fish passage
facilities improvement under the Phase Il Ffish passage facilities program [18].

Rattlesnake Creek (24 Miles)

Rattlesnake Creek enters the Naches River from the south (right bank) at
RM 27.8. Although the streambed shows evidence of scouring from high spring
runoff, instream habitat in the creek is generally good. Spawning gravels are
abundant but the riparian zone is generally only in fair condition from the
occasional scouring by high flows. The upper 7.5 miles of the drainage is
probably unusable by anadromous salmonids due to an 8-foot falls at RM 16.5.
Some spring chinook spawning presently occurs in Rattlesnake Creek downstream
of the North Fork (RM 7.7) and there is potential for steelhead and coho
spawning and rearing as well.

Monthly mean flows near the mouth of Rattlesnake Creek for the periods
1966-74 and 1978-85 ranged from an average high of about 395 cfs in May to an
average low of about 35 cfs in September (Ffigure 3-34). The lowest monthly
mean flow of record was 13.5 cfs which occurred in September and October of
1981 (Technical Data Appendix). Flows during the summer of 1989 ranged from
19.5 to 114.0 cfs and water temperatures were excellent ranging from
40 to 56 °F. Other water quality parameters are also excellent; one slightly
low reading of dissolved oxygen was the only parameter from samples collected
during the period March 1981-May 1984 that did not meet the aquatic life
criteria (Appendix D).

Nile Creek (13 Miles)

Nile Creek enters the Naches River from the south (right bank) at
RM 29.4. The creek is small, but fairly long, and carries adequate summer
flows (2-7 cfs in 1989) for steelhead and coho rearing throughout most of its
length. Instream habitat is good to excellent throughout the stream, stream-
banks are stable, and spawning gravels are abundant in all reaches. The creek
has excel lent riparian cover, and water temperatures of 52-61 °F were measured
near the mouth during the summer of 1989 (Technical Data Appendix). Also,
maximum-minimum thermometers placed in the creek near the mouth recorded
maximum temperatures of 67-69 °F during July-September of 1989. Farms along
the lower 1.5 miles of the stream are irrigated, but no diversions from the
creek were noted.

A few improvements could be made to enhance anadromous fish use of Nile
Creek. The culvert outfall at the U.S. Forest Service road crossing at RM 7.1
dropsabout 18 inches into a pool. Although not a barrier to adult passage, it
is an unnecessary impediment to anadromous fish. Baffling the flow within the
culvert might also enhance passage. In addition, the creek comes to within a
few feet of the Naches River at RM 0.4, then veers away and continues
downstream. The Naches River may spill into Nile Creek during high flows, and
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the low berm separating the two streams may eventually erode away resulting in
the loss of the lower 0.4 mile of Nile Creek. Armoring of the berm should be
considered. A beaver pond at the lowermost pond near the mouth would be a

barrier at low summer flows, but passage is likely possible during the higher
spring flows.

Bumping River (17 Miles)

The Bumping and Little Naches Rivers combine to become the Naches River at
RM 44.6 of the Naches. A substantial amount of spring chinook spawning
presently occurs in the Bumping, and the potential for steelhead exists as
well. This stream has several areas with large rock unsuitable for spring
chinook spawning, but steelhead would probably use the small pockets of
appropriately sized gravels that are available in these areas. Otherwise, the
Bumping affords excellent habitat below the permanent barrier of Bumping Lake
Dam.

Simulated monthly mean flows in the Bumping River below the dam for the
period 1926-87 range from an average high of about 790 cfs in June to an
average low of about 110 cfs in October (figure 3-35). Low flows of 30-50 cfs
are common during the fall and winter of dry years (Technical Data Appendix).

Water quality in the Bumping River is generally good to excellent; on?y
1 of 13 (8 percent) temperature and dissolved oxygen measurements taken during
the period May 1972-March 1981 did not meet the aquatic life criteria
(Appendix D).

Little Naches River (22 Miles Including North Fork)

The Little Naches River flows from the west and combines with the
Bumping River to form the Naches River at RM 44.6 of the Naches. Until
recently, the Little Naches was only a minor spring chinook producer, with
spawning and rearing occurring only in the lower 4.4 miles (below Salmon
Falls). A fishway over Salmon Falls was finished in 1988 along with an
extensive instream restoration project in the reach below the falls, which had
been degraded by a severe flood in the late 1970"s. The fishway opened up
about 18 miles of habitat suitable for spring chinook, steelhead, and coho.
Spawning gravel is abundant in the Little Naches, the riparian zone is
excellent, and LOD and instream cover are plentiful. The major limiting factor
for this new system is probably the amount of available rearing habitat during
the summer low flow period, particularly in the North and Middle Forks.

Monthly mean flows near the mouth of the Little Naches for the periods
1966-75 and 1981-87 ranged from an average high of about 750 cfs in May to an
average low of about 50 cfs in September (figure 3-36). The lowest monthly
mean flow of record was 20.2 cfs which occurred in (January 1985 (Technical
Data Appendix). Water quality in the Little Naches is excellent; all of the
water quality parameters measured near the mouth during the period March
1981-August 1984 met the aquatic life criteria.

American River (24 Miles)

The American River enters the Bumping River from the south (left bank) at
RM 3.5. Next to the Easton-Cle Elum reach of the upper Yakima River, this is
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presently the most productive spring chinook spawning area in the basin. Over
its 24 miles the American has a mean gradient of about one percent, although in
its lower 5 miles the gradient is about two percent. This steep, lower section
is filled with large boulders and choked with fallen trees, and is the only
section not affording excellent steelhead, coho, and spring chinook spawning
habitat. The middle and upper sections of the stream have abundant spawning
gravel, and deep, well protected resting pools average about six per mile. The
river enters a narrow gorge near RM 14, above Union Creek, where it drops

100 feet in 400 yards in a series of cascades. During low flows these cascades
probably constitute a barrier to upstream passage.

Monthly mean flows near the mouth of the American River for the periods
1909-15 and 1940-85 ranged from an average high of about 675 cfs in June to an
average low of about 65 cfs in September (figure 3-37). The lowest monthly
mean flow of record was 31 cfs which occurred in January 1979 (Technical Data
Appendix). Water quality in the American River is excellent.

KLICKITAT BASIN

Klickitat River

Columbia River (RM 0.0) to Lyle Falls (RM 2.2)

The Klickitat River enters the Columbia River from the north (right bank)
at RM 180.4 of the Columbia. The lower 2.2 miles of the Klickitat flow
through a steep-walled canyon that has a few resting pools and a minor amount
of rearing habitat for spring chinook and steelhead. Some spawning habitat
for fall chinook is present in this reach, but is quite limited. The first
mile of the reach is inundated by Bonneville Pool. In the upper 1/2-mile of
this reach the canyon narrows to only 15-20 feet wide, and a series of five
falls, ranging from 4 to 12 feet high, makes upstream passage of salmon and
steelhead through this gorge very difficult. The WDF removed rock and
constructed two fishways at the falls in 1952 to improve passage conditions.
While anadromous fish can make it through Lyle Falls, an intense Indian
fishery and still difficult passage conditions make this a key location for
escapement of fish to upstream areas. The main value of this lower reach of
the Klickitat River to anadromous fish is as a migration corridor in and out
of the remainder of the system.

No major storage reservoirs have been constructed in the Klickitat basin
and total diversions are relatively small compared to total basin runoff,
thus, river flows follow a largely natural runoff pattern in this and the
other main stem reaches and are not considered a problem for anadromous fish
production. Average monthly flows at RM 7.0 for the period 1909-1987 ranged
from a high of about 2,550 cfs in May to a low of about 760 cfs in September
(figure 3-38). The lowest daily flow of record is 430 cfs.

Water quality in this reach appears to be suitable for anadromous fish

production (Appendix D). Water temperatures are adequate--only 13 of 187
(7 percent) readings taken at RM 7.0 exceeded 65 °F and none exceeded 70 °F.
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The river is fairly turbid in this reach from glacial silt carried into the
stream by Big Muddy and Little Muddy Creeks. This silt load is highest during
summer and is considered serious enough by fishery biologists that it was
identified as a production constraint in the Klickitat Subbasin Plan [5].

Occasional high readings of copper (19 of 41 samples exceeded the aquatic
life criteria) and mercury (23 of 66 samples exceeded the detection limit) at
RM 7.0 indicate that further monitoring is warranted to locate the source of
these metals. One possible source would be Outlet Creek which also shows
occasionally high levels of copper and mercury (Appendix D). Another
possibility for the high mercury levels would be that mercury may be
associated with the high sediment loads in Big Muddy and Little Muddy Creeks
(no water quality data is available on these creeks). The occasional high
readings of lead (1 of 40 samples exceeded the aquatic life criteria) and zinc
(1 of 41 samples exceeded the criteria) would not adversely affect anadromous
fish production in this reach.

Lyle Falls to WDF Hatchery (RM 42.4)

Above Lyle Falls the gradient of the Klickitat River becomes more
moderate, although in a few places the canyon constricts the stream and causes
areas of relatively high velocities. There is a good ratio of pools and
riffles in this reach creating an abundance of spawning gravels and resting
pools; a substantial amount of rearing habitat exists in the pools and along
the margins of the stream. In much of this reach the river flows through a
bedrock canyon bordered by rocky benches; the plateaus on the benches are
generally cultivated, chiefly in hay, pasture, and orchards. Riparian
vegetation in this reach consists of a moderate growth of small pines and firs
interspersed with occasional willows and alders. This reach is used by fall
chinook for spawning, and by spring chinook and steelhead for spawning and
rearing. Winter steelhead are reported to occur in the Klickitat and, if they
do, this lower part of the river and its associated tributaries would be the
most likely location in which they spawn and rear.

Flows in the upper part of the reach, which were discussed previously in
the section on facility water supplies, are adequate for anadromous fish
production. Flows and water quality in the lower part of this reach were
discussed in the previous section on the Columbia River to Lyle Falls reach.

Sediment from Big Muddy and Little Muddy Creeks is considered by fish
biologists to also be a constraint to anadromous production in this reach.
The only other water quality parameter, from several samples collected during
the summer of 1989 at RM 42.4, that did not meet the aquatic life criteria was
mercury (one of two samples exceeded the detection limit) (Appendix D). A
possible passage problem in this reach could be associated with the WDF
Hatchery weir. In mid- and late summer only a wide thin sheet of water flows
over the weir and this could cause delays and injury to fish, primarily spring
chinook, attempting to migrate to upstream spawning and rearing areas.

WDF Hatchery to Castile Falls (RM 64.5)

The lower section of this reach, from RM 42.4 to about RM 58.0 is similar
to the Lyle Falls-WDF Hatchery reach with abundant resting pools, spawning
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riffles, andgood rearing habitat in the pools and along the stream margins.
At about RM 54.0 the river extends for approximately 3 miles through a rugged,
precipitous box canyon, and then through a narrow, relatively steep valley to
Castile Falls. In the section through the box canyon, the substrate is
composed mostly of bedrock and large rubble, and spawning habitat is poor.
However, between the box canyon and Castile Falls there are a number of good
spawning riffles and resting pools. The WDF constructed two tunnel ladders
and an open fishway at Castile Falls in 1960-62,but these fishways have
apparently never been effective. Castile Falls is a series of 11 falls within
a distance of 1/2-mileand was the historic upper limit of anadromous fish
spawning and rearing in the Klickitat River. Anadromous fish use of this
reach is by spring chinook and summer steelhead for spawning and rearing;
there is potential for coho spawning and rearing as well.

Average monthly flows in this reach are adequate for anadromous Ffish
production with flows at RM 64.7 for the period 1945-77 ranging from an
average high of about 965 cfs in May to an average low of about 105 cfs in
September (figure 3-39). The lowest monthly flow of record (4.5 cfs) occurred
in February. (This may have been due to freezing up of the river banks and/or
the gauge.)

Turbidity is still a problem in this reach up to the confluence of Big
Muddy Creek at RM 53.8, and some turbidity is apparent up to the confluence of
the West Fork at RM 63.1 (from Little Muddy Creek), but above this point the
river runs clear in summer and overall water quality is excellent. All of the
water quality measurements taken upstream of the Big Muddy Creek confluence
during the summer of 1989met the aquatic life criteria (Technical Data
Appendix).

Castile Falls to Headwaters (RM 87.5)

The Klickitat River above Castile Falls has a fairly steep gradient of
about 50 feet/mile up to the Diamond Fork (RM 76.8) and 25 feet/mile from
there to above McCormick Meadow (RM 87.5). Summer flows below the Diamond
Fork confluence are about 100-125 cfs, and are about 75-100 cfs above
(Technical Data Appendix). Intwo areas, Caldwell Prairie (RM 80.2-82.2) and
McCormick Meadow (RM 84.5-86.6) the river meanders gently through flat valleys
with a series of excellent gravel riffles for spawning and pools for rearing.
However, stream banks in these areas lack riparian cover and appear to be
eroding.

Some LOD is present throughout this reach and adds to instream habitat
diversity and cover. In the portions of the reach with higher gradient, the
substrate is predominately coarse rubble with areas of patch gravel; however,
the streambanks are stable in these areas and abundant LOD adds to the value
of this reachas rearing habitat. The river is formed by three forks coming
together shortly above McCormick Meadow (RM 87.5) and this is the assumed
upper limit of possible anadromous fish distribution in the Klickitat River.
Potential anadromous fish use of this riiver reach would be for spring chinook,
coho, and summer steelhead spawning and rearing if the passage problems at
Castile Falls could be rectified.
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Klickitat River Tributaries

Snvder Creek

Snyder Creek enters the Klickitat River from the west (right bank) at
RM 14.0. The stream flows through and underneath the Champion International
Lumber Mill at the town of Klickitat and is enclosed in a concrete flume.
There is no passage through the flume and water quality (from mill wastage) is
also a likely problem. This stream is presently of no value for production of
anadromous Tfish.

Swale Creek

Swale Creek enters the Klickitat River from the east (left bank) at
RM 17.2. This is the first significant tributary on the Klickitat system.
Steelhead redds and chinook, coho, and steelhead/rainbow juveniles were
observed in Swale Creek by YINbiologists during the spring and summer of
1989 [6]. The stream appears to provide fair to good habitat for steelhead
spawning and salmon and steelhead early rearing with stable streambanks, fair
to good riparian cover, and a good pool-to-riffle ratio.

Swale Creek is fairly long (about 22.5 miles) and is diverted for irriga-
tion near its source southeast of Goldendale. The creek then enters about
10 miles of canyon before joining the Klickitat River. The major problem
related to Swale Creek is flow. Although flows of 15-20 cfs were measured
near the mouth in January and February 1989, the stream dries up during mid-
to late summer except for some relatively stagnant pools and/or resurfacing
flow throughout its length (Technical Data Appendix). Water generally begins
flowing again in November and remains flowing until midsummer (early to mid
June). Itappears that most of the salmon and steelhead juveniles rearing in
the creek during spring may have to leave in early summer and rear in the
Klickitat River. Some juveniles could return to the creek once flows became
adequate in the fall and they could overwinter in the lower reaches.

Little Klickitat River System

The Little Klickitat River enters the main stem from the east (left bank)
at RM 19.8. This stream is about 29 miles long, but al6-foot high falls,
impassable to anadromous fish, occurs at RM 6.1. The gradient is moderate in
the lower 5 miles but is steeper above; several cascades and low falls which
are passable occur below RM 6.1. The stream braids near the confluence with
the Klickitat River, but one main channel is apparent and anadromous Tfish
should be able to negotiate the braided area without any major problems.

LOD is scarce in this reach but large rocks are common in the channel and
provide important cover. The substrate is largely bedrock with only patchy
areas of gravel.

Flows in the lower part of the Little Klickitat are adequate for some
anadromous fish production. Monthly mean flows near the mouth for the period
1945-82 ranged from an average high of about 415 cfs in February to an average
low of about 25 cfs in August (figure 3-40). Low daily flows of 7-10 cfs can
occur during the summer (June-September) of dry years (Technical Data
Appendix) .
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Because of the low summer flows, summer water temperatures near the mouth
can exceed 65 °F from June through August with occasional temperatures above
70 °F (Appendix D). Small salmonids rearing in the stream may temporarily
move into Bowman or Mill Creeks, or into the main Klickitat River, to avoid
these warm temperatures.

Two right bank tributaries, Bowman (RM 1.2) and Mill (RM 3.6) Creeks,
enter the Little Klickitat from the north below the impassable falls. The
lower part of Bowman Creek offers some good rearing habitat for steelhead and
coho; the stream has several pools more than 2 feet deep. Spawning habitat
may be limited, however. Water temperature was 58 °F in September 1988 and
flows were about 2.5 cfs (Technical Data Appendix). Two falls occur on Bowman
Creek above the Canyon Creek confluence--a lo-foot-high falls at RM l.1may be
passable to steelhead, but a 40-foot-high falls at RM 1.3 is an obvious
barrier to anadromous fish.

Mill Creek has an area of steep gradient and virtually continuous
cascades from RM 0.8 to about RM 1.3. Most of the cascades would be
individually passable, but collectively may be a problem to upstream
migration. There are several small falls 3-4 feet high where passage
improvement measures may be desirable. All of Mill Creek contains excellent
stcelhead and coho rearing habitat, with dense, brushy riparian cover and
stable banks. Spawning gravel is patchy in the lower section of the creek but
becomes more abundant upstream. Flows near the mouth varied from 4.5 cfs in
October 1988 to 12.0 cfs in March 1989 (Technical Data Appendix). The water
temperature was only 48 °F in October 1988. A pump diversion at RM 3.4 would
need improved screens if salmon or steelhead production in Mill Creek is
enhanced.

The upper portion of the Little Klickitat, above the impassable falls at
RM 6.1, has many problems but would have some habitat potential if the
problems were solved. The 4-5 miles of the canyon above the impassable falls
at RM 6.1 have not been surveyed, thus, there may be other passage problems on
the main stem. One tributary in this area, Blockhouse Creek, is not
accessible to anadromous fish due to large falls. However, Spring Creek,
which also enters the Little Klickitat in this area, does not have any large
falls and contains good to excellent habitat for salmon and steelhead spawning
and rearing [17]. Itdoes have an area of cascades near the mouth, however.
There is good riparian vegetation along the creek, spawning gravels are
adequate, and temperature and summer flows (6 cfs) are suitable for salmonid
production. There are two diversions on Spring Creek--one on the upper part
of the stream and another at the head of the canyon where the creek descends
to join the Little Klickitat.

Flows in the Little Klickitat near Goldendale are presently not adequate
for production of anadromous fish. Monthly mean flows near Goldendale for the
period 1911-70 ranged from an average high of about 165 cfs in February to an
average low of 2 cfs in August and September (figure 3-41). Daily flows of
less than I-3 cfs are common from June through January. Summer water
temperatures are warm--several temperatures above 70 °F were recorded during
the summer of 1988 (Technical Data Appendix). The riparian habitat varies
from good to poor to none, depending on the degree of use by livestock.
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The east and west prongs of the Little Klickitat appear to offer some
good salmonid rearing habitat--the riparian vegetation is generally good to
excellent, summer water temperatures are in the low fifties and spawning
gravels are present, but the naturally small amount of flow (0.75-2.5 cfs)
probably limits the amount of potential habitat in these tributaries.
Bloodgood Creek enters the Little Klickitat near Goldendale and has adequate
flow (3.5 cfs) and suitable temperature for salmonid rearing.

Summit Creek

Summit Creek enters the Klickitat River from the east (left bank) at
RM 37.3 and is over 15 miles long. The lower 2 miles of this stream appear to
offer good to excellent spawning and rearing habitat for steelhead and coho.
However, a 35 foot falls at RM 2.5 blocks anadromous fish passage above this
point and cascades for about 0.5 miles below the falls have only minor
potential as rearing habitat. Flows in the lower 2 miles of the creek during
the summer of 1989 were good ranging from a high of 25.0 cfs in April to a low
of 8.0 cfs in September 1988 (Technical Data Appendix). Water temperatures
were also good (33-53 °F) in this reach and rearing habitat, cover, and
spawning gravels all appear good to excellent for a limited amount of
steelhead and coho production. Six monthly water samples were collected from
Summit Creek for water quality analysis during the summer of 1989. All of the
water quality parameters measured met the aquatic life criteria (Technical
Data Appendix). Coho and steelhead/rainbow juveniles were observed in the
stream below the falls by YIN biologists during July 1989 [6].

White Creek

White Creek enters the Klickitat River from the east (left bank) at
RM 39.6. This stream dries up near the mouth soon after spring runoff,
therefore, passage into the system would be possible only for steelhead.
Because the substrate near the mouth is comprised mostly of large cobbles and
boulders up to 4 feet in diameter, it is estimated that flows of 15 cfs or
more would be required for steelhead passage. Flows of this magnitude were
observed from January through April of 1989 and passage appeared possible but
marginal (Technical Data Appendix). A boulder removal-channel improvement
project would be desirable to improve adult passage conditions through this
reach. The poor condition of the substrate near the mouth is apparently due
to past large floods which scoured the substrate and destroyed the streambanks
and associated riparian vegetation.

The mid- and upper reaches of White Creek have been significantly
impacted by logging activities. In some areas the vegetation has been
affected to the wetted channel of the stream. Local loggers have reported
that many springs and seeps that previously fed the creek have dried up in the
last few years. Also, a few culverts on the stream could cause passage
problems. Because of these conditions, the present habitat in upper White
Creek can only be rated as fair. However, it appears that improved logging
and riparian management, coupled with a culvert repair/maintenance program,
could rehabilitate the stream for some steelhead production. Two major
tributaries of White Creek, Brush and Tepee Creeks, show evidence of flash
flooding, have a substrate comprised mostly of large boulders, and generally
dry up in summer. These small streams do not have any apparent anadromous
fish value at the present time.

3-32




Outlet Creek

Outlet Creek enters the Klickitat River from the west (right bank) at
RM 39.7. This stream and its tributaries, including Bird Creek, drain the
agricultural lands in the Glenwood area. A 50-foot-high, impassable falls is
located at RM 0.75; thus, this stream has only minor anadromous Tfish
production potential in the steep reach below the falls (8 percent average
gradient).

Outlet Creek may be one source of some of the chemical constituents found
in the lower Klickitat River; 3 of 7 (43 percent) mercury determinations and
1 of 6 (17 percent) copper determinations made on water samples from the creek
during the period December 1973-June 1980 exceeded the aquatic life criteria
(Appendix D).

Elk Creek

ElIk Creek enters the Klickitat River from the east (left bank) at
RM 43.0. This small tributary had a flow of less than 0.5 cfs at its
confluence with the Klickitat in July 1989 and likely dries up in late summer.
The creek is not accessible to anadromous fish due to a precipitous gradient
with numerous cascades and falls near its mouth.

Trout Creek System

Trout Creek enters the Klickitat River from the east (left bank) at
RM 43.4. Bear Creek is a major tributary that enters Trout Creek at about
RM 1.8. Both of these streams appear to offer some good to excellent spawning
and rearing habitat for steelhead and coho; however, naturally low summer
flows limit production potential. Flows in Trout Creek upstream of the Bear
Creek confluence ranged from 1.0to0 3.6 cfs during the summer of 1989
(Technical Data Appendix). Water temperatures were excellent ranging from 46
to 53 °F.

Logging has occurred in both drainages but impacts have been relatively
minor. Still, culvert and riparian enhancement programs are needed to improve
the overall productivity of both streams. Beaver dams are common on both
creeks but do not appear to block adult passage. Small salmonids were common
in both streams, especially in association with the beaver dams in June 1988.
Passage conditions on lower Trout Creek near RM 0.75 need to be improved by a
boulder removal-channel improvement project but this creek appears to be one
of the few tributaries on the Klickitat system where adult passage is not
blocked by large falls and cascades.

Deer Creek

Deer Creek enters the Klickitat River from the east (left bank) at
RM 46.4. This small creek is similar in size to ElIk Creek (0.5 cfs), although
marshy riparian vegetation near its confluence with the Klickitat suggests
possible perennial flow. Like ElIk Creek, Deer Creek is inaccessible to

anadromous fish due to a steep gradient containing many cascades and falls
near its mouth.
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Bacon Creek

Bacon Creek enters the Klickitat River from the west (right bank) at
RM 48.2. This stream is only accessible to adult salmon and steelhead for
about 100 yards near the mouth. Above this, a series of steep cascades and
falls extend upstream for about 200 yards. The largest falls has a vertical
drop exceeding 12 feet. The habitat above the cascades appears to be suitable
for juvenile rearing with excellent cover, instream habitat quality, and flows
of about 4 cfs in August 1988. However, the stream is diverted for irrigation
farther upstream. The length of stream suitable as rearing habitat was not
determined due to the passage problems near the mouth.

Dairv Creek

Dairy Creek enters the Klickitat River from the west (right bank) at
RM 50.9. This small stream is inaccessible near its mouth due a series of
cascades and falls in the lower 200 yards of the stream. Habitat above the
falls appears suitable for juvenile rearing but the small size of the stream
(estimated at 0.75 cfs in August 1988), an irrigation diversion, and the
impassable falls greatly limit overall production potential.

Big Muddy Creek System

Big Muddy Creek enters the Klickitat River from the west (right bank)at
RM 53.8. This creek originates from two glaciers high on the slopes of Mount
Adams and runs extremely turbid with glacial silt during summer. Big Muddy
Creek is a major source of the high levels of suspended sediment in the lower
Klickitat River that are believed to be a constraint to anadromous fish
production. The creek is about 10 miles long and has a steep gradient. A
portion of the flow of Big Muddy Creek and its two tributaries, Cougar and
Hellroaring Creeks, 1is diverted to irrigate agricultural land near Glenwood.
Due to the turbid nature of this creek, its value to steelhead and salmon
production is negligible. Ifany potential exists in this system it would be
in Cougar Creek, which enters the Big Muddy at RM 0.2. However, the small
size of this stream (estimated at 1 cfs in June 1988) and an unscreened
diversion upstream limit the potential production capacity of this small
tributary.

Cunningham Creek

Cunningham Creek enters the Klickitat River from the west (right bank) at
RM 58.0. This creek (estimated flow of 6 cfs in August 1988)contains good to
excellent rearing habitat for steelhead and coho in its upper reaches. This
habitat is not accessible to anadromous fish, however, because the stream
gradient is very steep near the mouth with numerous cascades and small falls
6-8 feet high, and one major falls about 40 feet high.

Surveyors Creek

Surveyors Creek enters the Klickitat River from the east (left bank) at
RM 58.2. This creek could offer more than 6 miles of excellent spawning and
rearing habitat for steelhead and coho. However, large boulders, cascades,
and small falls 3-5 feet high at RM 0.5 presently block anadromous fish
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access to the upper portion of the creek. A boulder removal-channel
improvement project may be possible but access to the site by mechanical
equipment would be difficult.

Flows near the mouth of Surveyors Creek ranged from about 3.3 to 7.1 cfs
during the summer of 1989 (Technical Data Appendix). Water temperature was
excellent ranging from 38 to 50 °F during the same period. The channel and
streambank are stable throughout the length of the stream; riparian and
instream cover are good. There are swampy areas within the stream that should
offer good rearing potential. The marshy reaches do not appear to present any
passage problems for migrants. Culverts at RM 1.0and RM 6.4 need to be
repaired/maintained if passage conditions near the mouth are improved.

Soda Spring Creek

Soda Springs Creek enters the Klickitat River from the west (right bank)
atRM 61.2. Flows in this small creek were more than 1cfs in July 1989 and
the flow appears to beperennial. However, the presence of falls and a steep
gradient with numerous cascadesnear its confluence with the Klickitat make
this creek inaccessible to anadromous fish.

West Fork Klickitat River System

The West Fork of the Klickitat River enters the main stem from the west
(right bank) at RM 63.1. The West Fork is formed by the confluence of Fish
Lake Stream and Little Muddy Creek at RM 4.9. The predominate feature of the
West Fork is the presence of suspended glacial sediment from Little Muddy
Creek, which like the Big Muddy originates from glaciers on Mount Adams. The
suspended sediment, along with a consistently steep gradient, would probably
limit the value of the West Fork for either spawning or rearing. The stream
channel, however, is quite stable.

Flows in the West Fork for the period 1910-48 ranged from an average high
of about 665 cfs in May to an average low of 220 cfs in January (figure 3-42).
The lowest daily flow of record was 100 cfs, which occurred during December.
A primary function of the West Fork could be as a transportation corridor for
steelhead and coho to more favorable spawning and rearing areas in upstream
tributaries. The most formidable problem to this is a 12-foot-high falls at
RM 4.6 which is presently a barrier to adult migration. There are also some
cascades near the mouth that appeared to be passable, but a boulder
removal-channel improvement project would make adult passage much easier.

Fish Lake Stream is a major tributary of the West Fork with summer flows
of about 90-125 cfs in 1989 (Technical Data Appendix). The lower reaches of
this stream have a fairly steep gradient and a coarse substrate. However,
gravel patches suitable for salmon (spring chinook and coho) and steelhead
spawning were available in all areas observed. The stream channel is very
stable and riparian cover is generally good to excellent but only a few pools
were noted. A 6-foot-high falls located at RM 2.3 is a partial barrier to
adult migration, but may be passable if migration period flows are suitable.

A series of three small falls occurs near RM 3.0 that may also be a partial
barrier to salmon. From these falls upstream to Fish Lake outlet (RM 7.6),
the stream has a moderate gradient; the major limiting factor here may be cold
water temperatures, temperatures were only 38-43 °F during the summer of 1989.
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Because of a heavy load of glacial silt, Little Muddy Creek would have
little value for anadromous fish spawning and rearing. Clearwater Creek
(20-25 cfs) enters the Little Muddy at RM 0.8 but three falls (25, 20, and
6-feet high) in the lower 0.4 miles of Clearwater Creek prevents anadromous
fish access to excellent habitat upstream in both Clearwater and Trappers
Creeks.

Chaparral Creek

Chaparral Creek enters the Klickitat River from the west (right bank) at
RM 68.1. This is a very small stream (lcfs in Junel988)with a limited
watershed and offers only minor potential for steelhead and coho spawning and
rearing.

McCreedy Creek

McCreedy Creek enters the Klickitat River from the west (right bank)at
RM 70.7. This stream is a good sized tributary (estimated flow of 25 cfs in
August 1988)but has a mostly steep gradient and is accessible only in the
lower reaches. The lower 0.2 mile of McCreedy Creek has a moderate gradient
and would provide excellent spawning and rearing habitat for steelhead, coho,
and spring chinook. The stream is stable in this area and has excellent
spawning gravels and riparian cover. A culvert at RM 0.2 has a steep slope
that could present velocity problems to migrating adults. Stream gradient
above the culvert becomes increasingly steep, and access would be likely
limited to about RM 0.5. No barriers were noted but the steep gradient would
limit migration success. The East Fork of McCreedy Creek (RM 0.6) would not
be accessible to anadromous fTish because of its steep gradient. Also, it is
unlikely that adult salmon or steelhead could reach the East Fork because of
the steepness of the gradient in McCreedy Creek.

Piscoe Creek

Piscoe Creek enters the Klickitat River from the east (left bank) at
RM 75.1. The stream has a good conifer canopy and brushy bank cover and would
provide excellent spawning and rearing habitat for steelhead and coho. There
has been moderate-to-heavy grazing along the creek but little or no bank
damage has occurred except in the meadow area near RM 5.0. A debris buildup
near the mouth would not restrict passage and would provide good cover. In
addition, two smaller debris jams near RM 0.5 should not be migration problems
at high flows. The culvert near the mouth would not be a passage problem.

Streamflow in the lower part of the creek varied from about 2.3 to
4.2 cfs during the summer of 1989 (Technical Data Appendix). However, the
creek became dry at Piscoe Meadows near RM 5.0. Water quality of the creek is
excellent. Six monthly water samples from the creek were collected and
analyzed during the summer of 1989, and all of the parameters measured met the
aquatic life criteria (Technical Data Appendix).

Diamond Fork

The Diamond Fork enters the Klickitat River from the north (left bank) at
RM 76.8. The lower 6 miles of this stream flows through acanyon and has a
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steep gradient. The substrate in this reach is predominately boulder and
rubble but patchy areas of suitable spawning gravel are available along the
stream margins. This section would also provide fair juvenile steelhead and
coho rearing habitat, again, mostly along the stream margins. The streambank
and channel appear stable but evidence of scouring and damage from past
flooding is evident. During 1989, streamflow near the mouth ranged from about
62 cfs in June to about 18 cfs in late September and early November (Technical
Data Appendix). Upstream of the canyon, the stream flows through Klickitat
Meadow with excellent spawning and rearing habitat for salmonids for about

2 miles before the gradient becomes too steep for access by adults. Water
quality in the Diamond Fork is excellent.

One tributary of the Diamond Fork, Maiden Springs Creek at RM 6.1, was
surveyed in its lower reach in 1988. This is a small (flow of about 1.5 cfs
in August 1988) tributary that would provide only fair habitat forsteelhead
and coho spawning and rearing. A debris buildup is present at the mouth but
could easily be removed. A steep culvert at RM 0.2, on an old road that is no
longer used, is a potential adult migration problem.
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CONCLUSIONS AND RECOMMENDATIONS

FACILITY WATER SUPPLIES

Surface water quantities are adequate to meet the projected needs of the
proposed artificial production facilities at the Prosser, Wapato Canal, Cle
Elum, Oak Flats, and Cascade Springs sites. Data for the Buckskin site is
incomplete but available data indicates a possible winter-spring surface water
supply of 8 cfs or less, compared to a projected need of up to 9 cfs. Further
monitoring of the surface water flow at the Buckskin site is needed from
November-April to determine if surface flows during this period are adequate
to meet facility needs.

The quality of the surface water is probably adequate for the proposed
fish culture uses at the Wapato Canal, Cle Elum, Oak Flats, and Cascade
Springs sites, but appears to be questionable at the Prosser and Buckskin
sites. Some water quality parameters at the sites do not meet the Alaska
aquaculture criteria. However, the Alaska aquaculture criteria are quite
stringent and other criteria exist that are somewhat less exacting for some
parameters. Surface water quality data for all of the proposed sites should
be compared against other criteria to narrow the parameters and levels of
concern. If some parameters do not meet the less strigent criteria, then fish
culture experts need to be consulted to determine whether the observed values
pose a significant constrtaint to fish culture at any of the sites.

Ground water (and spring water) quantities are adequate to meet the
projected facility needs at the Prosser site, are marginally adequate at the
Cle Elum and Cascade Springs sites, but are inadequate at the Oak Flats and
Buckskin sites, at least in the shallow sediment aquifers. Further pump
testing of the production test well at the Cle Elum site, and perhaps the
development of additional wells, is needed to more accurately define the firm
long-term pumping yield of the artesian aquifers at the site. Additional
exploration into the basalt bedrock at the Oak Flats and Buckskin sites is
recommended to determine if a suitable aquifer can be located.

The quality of the ground water (and spring water) is probably adequate
for the proposed fish culture uses at the Prosser, Cle Elum, Oak Flats, and
Cascade Springs sites. However, a few parameters at each site do not meet the
Alaska aquaculture criteria and further evaluation of the data, as noted above
for surface water quality, is needed.

STREAM DESCRIPTION

The suitability of the various streams and/or stream reaches in the
Yakima and Klickitat River basins for the natural production of anadromous
fish is shown in table 4-1. The streams and stream reaches have been placed
into three suitability categories: Category I--existing flows, access
(assuming completion of the Phase | and Phase 11 passage facilities programs),
and habitat are adequate for the natural production of anadromous fish;
Category II--flows, access, and habitat would be adequate with improvements

4-1




Table 4-1. Suitability of Yakirna and Klickitat River Basin Streams
for the Natural Production of Anadromous Fish

category 1 Category IT Category ITI
(Adequate) (Adequate with Improvements) (Unsuitable in Near-term)

-——-YAKIMA RIVER AND TRIBUTARIES----

Yakfma River (mouth to Yakfma River (Chandler Power- Yakima River (Prosser Dam
Chandler Powerplant outlet) plant outlet to Prosser Dam) to Toppenfsh Creek)
Yakima RI ver (Sunnyside Dam Yakima River (Toppenish Creek
to Naches River) confluence to Sunnyside Dam) Snipes Creek

Sulfur Creek
Yakima River (Roza Dam to Yakima River (Naches River Wenas Creek
Keechelus Dam) confluence to Roza Dam) Wilson Creek system

(above RM 7.8)
Corral (Canyon) Creek
Satus Creek
Toppenish/Simcoe Creeks
Ahtanum Creek
Wide Hollow Creek
Umtanum Creek
Wilson Creek (lower 7.8 miles)
Manastash Creek
Taneum Creek
Swauk Creek
Teanaway River
Cle Elum River
Lfttle Creek
Big Creek
Cabin Creek

----NACHES RIVER AND TRIBUTARIES----

Naches River (Wapatox Dam Naches River (mouth to Tieton River
to Bumping-Little Naches Rivers) Wapatox Dam)
Cowfche Creek
American River
Rattlesnake Creek
Nile Creek
Bumping River
Little Naches River

-——-KLICKITAT RIVER AND TRIBUTARIES----

Summit Creek (lower 2.0 miles) Klickitat River (mouth to Snyder Creek
headwaters) Swale Creek
Little Klickitat system Little Klickftat system
(below RM 6.1) (above RM 6.1)
White Creek Summit Creek (above RM 2.01
Trout Creek system Outlet Creek
Surveyors Creek Elk Creek
West Fork system (part) Deer Creek
Piscoe Creek Bacon Creek
Diamond Fork Dairy Creek

Big Muddy Creek system
Cunningham Creek

Soda Springs Creek
West Fork system (part)
Chaparral Creek
McCreedy Creek
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that are technically feasible within 10years; andCategory IIl--flows,
access, and/or habitat are inadequate for anadromous fish production and/or
technically unattainable within the next 10 years.

Most of the main stem Yakima River is suitable at present for the natural
production of anadromous fish. Exceptions to this are the 11.2-mile segment
from the Chandler Powerplant outlet to Prosser Diversion Dam, the 23.4-mile
segment from the Toppenish Creek confluence to Sunnyside Diversion Dam, and
the 11.6-mile segment from the Naches River confluence to Roza Diversion Dam.
Flow improvements are needed in all three segments. Inaddition, the 33-mile

segment from Prosser Diversion Dam to Toppenish Creek contains generally poor
habitat.

No tributary of the Yakima River (excluding the Naches River and its
tributaries) presently has adequate flow, access, and habitat to fully achieve
its potential for the natural production of anadromous fish. Many of the
tributaries presently support some natural production, and this varies from
quite substantial to very limited, but all of the tributaries with near-term
production potential need at least some level of improvement to fully achieve
that potential.

The main stem Naches River generally provides good to excellent habitat
for anadromous fish except for the 7.4-mile segment between Wapatox Diversion
Dam and the powerplant outlet, where flow improvements are needed. Most of
the Naches River tributaries provide adequate habitat for anadromous Tfish
production. Exceptions to this are Cowiche Creek and the American River,
where passage improvements are needed, and the Tieton River where seasonally
high flows caused by irrigation releases at Tieton Dam preclude substantial
production in the near-term.

Many tributaries of the Yakima and Naches Rivers contain good to
excellent habitat for anadromous fish in their upper reaches, but diversions
in the lower reaches presently limit or preclude anadromous fish use of these
tributaries. Many of these tributaries could be made accessible to steelhead,
and some made accessible to spring chinook and coho, if adult and juvenile
passage facilities were provided at the diversions. It is estimated that an
additional 19 adult passage facilities; about 38 juvenile passage facilities,
and 4 adult fish barriers are needed beyond those included in the Phase land
Phase II fish passage facilities programs. The Northwest Power Planning
Council®s Fish and Wildlife Program should be amended to include the
construction of these needed passage facilities.

The main stem Klickitat River provides suitable habitat for the natural
production of anadromous fish; however, adult passage and water quality
(sediment) problems are presently limiting the amount of natural production.
State-of-the-art adult passage facilities should be constructed at Lyle and
Castile Falls to improve natural production in the main stem; resolution of

the sediment problem is more difficult and needs to be pursued over the
long-term.

Passage up most of the tributaries to the Klickitat River is blocked by
natural cascades that are part of the steep decent of the tributaries into the
deep canyon cut by the main stem. Only eight tributaries were found to be
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potentially suitable for the natural production of anadromous fish; however,
two of these (Piscoe Creek and Diamond Fork) occur upstream of Castile Falls
and two more (Little Klickitat system and Summit Creek) have falls that limit
the anadromous fish production potential to the lower portion of the stream.

In addition, cold summer water temperatures in the West Fork system may limit
the production potential in that tributary. Overall, the improvement project
that would do the most to increase the natural anadromous fish production
potential of the Klickitat basin in the near-term would be the construction of
adequate adult fish passage facilities at Lyle and Castile Falls.
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Appendix A
Habitat Quality Survey rorm

Stream Location (stream mile or other)
Map Reference Surveyor Date

A. Stream Measurements
Width (nearesu-n.5 foot)
Depth (nearest 0.1 foot, deepest part)
Temperature
Air
Water

B. Riparian Cover and Shading

4 - txcellent (Medium to heavy cover of trees and/or tall shrubs)
3 - Good (Some trees and/or tall shrubs. Dense low shrubs/forbs)
2 - Fair (Medium to dense cover of grass, forbs, small shrubs)

1 - Poor (Cropland, low grass/small forbs)

C. Bank and Channel Stability
4 - txcellent (<10% erosion)
3 - Good (10-25% erosion)
2 - Fair (25-50% erosion)
1 - Poor (>50% erosion)

D. Bank Rock Content
4 Excellent (90-100X rock)
3 - Good (50-90% rock with some interspersion of soil)
2 - Fair (Mostly soil with some rock interspersion)
1 - Poor (Soil, little or no rock interspersion)

E. Pool-Riffle Ratio
4 txcellent (>50% pools)
3 : Good (25-50% pools
2 - Fair (10-25% poolsg
1 - Poor (<10% pools)

F. Pool Quality
3 Excellent (Pools longer or wider than average stream width)
2 - Good (Pools about as wide or long as average stream width)
1 - Fair (Pools shorter or narrower than average stream width)

G. Substrate
4 - Large rubble (6-12 inches)
3 - Small rubble (3-6 inches)
2 - Coarse gravel (0.5-3 inches)
1 - Fine gravel (<0.5 inch)
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H. Stream Habitat Diversity
4 - kxcellent (Large rocks, limbs, dead trees abundant and dispersed)
3 - Good (Large rocks, limbs, dead trees fairly common, dispersed)
2 - Fair (Some large rocks, etc., often clumped)
1 - Poor (Limited wood or rock structure)

I.Water Quality
4 - txcellent (Clear, clean looking water)
3 - Good (Slightly murky, looks o.k.)
2 - Fair (Somewhat milky or muddy)
1 - Poor (Milky, murky, or muddy. Looks bad)

J. Remarks

K. Photographs
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1972 209. 1347 1303, 1726. 4304. 11573. 3472. 14350. 12124. 1656. 50. 200. 4341.
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YEAR

1376
1917
1978
1919
1340
1341
1982
1933
19d«
1935
1986
1987

TOTAL

AVERAGE

RIVER

ocry

293,
200.
200.
200.
200.
203.
200.
270G,
200.
200.
230.
200

254,

DIGITAL

PROSSEQ-MASTON

NDV

3347.
650.
1238.
281.
200.
622.
200.
2C0.
1631.
1506.
815.
464.

1173.

MODEL

OEC

11513.
348.
7744.
50.
1072.
5152.
252.
1094,
915.
56G3.
50.
50

19¢9.

JAN

5068.
502.
1370.
SO.
50.
33 90.
738.
4173.
3056
SO.
50.
50.

1502.

FEB

2171.
50.
1596.
507.
427,
5257.
5547.
2199.
2675.
50.
1465,
171.

1533.

MAR

347.

200.
3417.
1339.
1616.
1405,
2934.
4919.
2142.

200.
5555.
2004.

1557.

BASE ST#0Y WITH 500 CLE SEPY
01973-1982 &¥6 W/O 1973,1977,1979
CFS UNITS

APR

2081.
200.
1916.
200.
2528.
200.
205.
1654,
1020.
1831.
1244.
1790.

1726.

HAY

7364.

200.
1472.
1423.
2230.

200.
5031.
6360.
2828.
2814.
2002.
3349.

3609.

6-B-04

JUN

3085.
200.
2053.
200.
315.
200.
7360.
2476.
6530.
1407.
200.
200.

489133.21~1276.3669506.2a86522.26~3446.2993209.3209794.6936402.6137402.

3300.

JuL

417 .
100.
100.
100.
100.
100.
100.
100.
2152.
100.
100.
100.

673697.

351.

AUG

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

96960.

50.

SEP

200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.

8~-APR~-88

AVERAGE

3000.
243.
1786.
Jgs.
750.
1395.
1.971.
1977.
2408.
157.
995.
725.

372747.32330146.

200.

1428.




e

RSCY
YEAR

1980
1981
1962
1983
1984
1985
1986
1987
1988
1989

AVERAGE
MAXTMUM
HINIMUM

SUMS  OF
MON-JUN
MON-JUL
MON~AUG
WON-SEP
OCT-WON

NEW

ocy

16.
21.
20
19.
19.
22.
2
12.
24.
21.

18.
24.
2

08
51
93
36
90
95
43
05
91
22

13
91
43

AVERAGES:
309. 11

420

523

603.
10

28
70
08
13

RESERVATION

290

[eNeNeNeNeNoNoNeNolNo)

[eNeNe)

.97
402.
505.
584.

18.

15
57
94
13

CANAL

DEC

[eNeoNeNeNoNoNolNoNoNo)

o oo
o o
o o

290. 97
402. 15
505. 57
584.94

18. 13

o oo

290.
402.
505.
584
18

[eNeoNoNeNeNeNolNeloly

DIVERSION,

WA

290.
402.
505.
584

19.

cwoooo00owWo

cor

MAR

8.89
23.32
6.66
6.58
12.30
8.50
9.31
16. 46
29. 17
7.03

12. 02
29.17
6. 58

289.72
400. 90
504. 32
583. 69

32.21

- CANAL FLOW
APR MAY
49.17 112.50
59.39 104. 57
56. 30 111.38
47.91 101.48
53. 60 103.40
58. 90 112. 79
63. 68 101. 82
64. 04 112. 37
72.70 94. 87
57.91 105. 40
58. 30 106. 06
72.70 112.79
47.91 94. 01
216. 90 210. 52
388. 08 329.70
491. 49 433.12
570. 87 512. 49
90. 59 196. 64

JUN

112. 45
102. 40
113. 23
112. 05
115. 50
118. 73
114. 89
107. 07
110. 35
117. 96

112.46

118. 73
102. 40

112. 46
223. 64
327.06
406. 43
309. 11

JUL

115.
109.
114.
113.
116.
115.
109.

94.
109.
113.

111.
116.
94

111.
214.
293

420.

08
87
46
92
80
34

07
04
48
18

07

18

97
28

1000 AF

AUG

107.
103.
103.
105.
105.

105

103.
110.
84.

103.
102.
523

42
99
45
21
00

.47
105.

06.
110.
101.

38
75
29
22

42
29
75

42
79
70

SEP

85.
90

81.
79.
86.
82.
53.
72.
81.

79.
53

79.
603.

83
15
99
02
50
36

53
02
21
37

53

37
08

T0T7AL

607.
618.
608.
586.
613.
625
587.
54b.
632.
605.

603.
632.
546.




G

YAKIMA RIVER DIGITAL MJUEL

YAKIHA RIVER AT CLE ZLU¥

YEAR

1926
1321
1928
1929
1930
1931
1932
1933
1934
1335
1936
1337
1930
1939
1345
1941
1342
1943
1344
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1356
1357
1358
1953
1960
1961
1962
1963
1934
1365
1346
1367
1963
1963
13179
1971
1372
1973
1974
1915

oCT

405,
387,
354.
35 3.
497.
412.
495.
406
2160,
515.
347.
334.
365.
357.
416.
324.
372,
413.
380.
429,
460.
389.
351.
432.
336.
495.
471.
455.
457.
484,
698
450,
442
439.
029.
430.
457.
330.
383.
43c.
341.
518.
354.
465.
369.
455,
427.
527.
338.
384.

NOV

333.
453,
2262.
371.
323,
373.
3%1.
1693.
3450,
795.
332.
332.
753.
433,
343.
393.
&c6,
443,
353,
354
637,
376.
1233.
433,
1347.
3422.
423.
329,
324.
2282.
3r8l.
1408,
332.
1324.
Sabl.
511.
374.
741.
430.
1041.
362.
342.
775.
753.
355.
336.
1468.
1432.
349.
1111.

SASESTUDYW I TH
01973-192 AV G W/0 1973,1977,1979

C#S UNITS
OEC JAN
554, 511.
652. 454,
2520. 2315.
4193, 371.
452, 463.
4. 302.
479. 47a.
2398, 1794.
7377. 3305.
725. 1294.
455, 401.
513. 409,
1301. 687.
6J2. 375.
556. 370.
449. 377.
£51. 424,
599. 595.
531. 383.
434. 743.
447, 529.
1334, 13970,
244, 456.
405. 603.
2339. 8d0.
3253. 1191.
410. 369.
335. 704.
2535. 1010.
1370. 414.
2373, 551.
4934. 431.
473, 460.
1801. 2216.
3407. 593.
426. 753.
578. 1290.
1357. 1044.
417. 447.
2264. 1892.
379. 372.
8090. 1238.
2736. 2749.
073. 853.
359. 395.
355. 006.
1373. 1339.
2570. 1316.
452. 994.
2149. 2233.

FEO

594.
432,
417.
370.
59').
424,
389.
455,

1405.
920.
ISEN
433.
5n2.
465,
491.
369.
403.
475.
394.
603.
305.
059.
451,
475.
594.

2329,
460.

1006,
543.
653,
411
451.
772.
691.
513.

1331.
072.

1402.
444,

1673.
351.

1041.

2512.
439.
442,

1432.

2106.
402.
686,
549.

500C L E SEPT

MAR

878,
546.
931.
532.
025.
593,
1098.
498.
3204.
796.
699.
542.
590.
645,
663,
434,
425,
663.
490.
471.
603.
1153.
545,
495,
837.
£30.
542,
563.
594.
471.
460.
s13.
605,
738,
656
1053.
454,
734.
590.
997.
443,
610.
1237.
555,
615.
640.
3T46.
517.
631.
613,

APR

709.
093.
934.
1377.
1312.
904.
1239.
538,
4159.
741.
1443.
762.
1126.
12009.
743.
602.
321.
1481.
891.
602.
977.
2231.
710.
1639.
1127.
1728.
1070.
820.
099.
027.
1660.
1141.
046.
1528.
1134.
1420.
1703.
808.
912.
2125.
999.
764.
902.
1143.
713.
906.
1705,
1235.
1002.
661.

b-8-04
MAY JUN
1916. 3172.
040. 1603.
5089. 2035.
1303. 2068.
1321. 1998.
722. 2360.
1500. 3263.
2771. 5905.
2552, 2070.
2541. 3333.
4241. 3648.
703. 2510.
3741. 2853.
1386. 2590.
668. 2939.
1138. 1974.
1077. 1701.
625. 2264.
1915. 2793.
744, 1069.
1497. 3461.
4053. 1796.
4052. 7001.
6803. 4142.
4159. 7199,
5566. 3063.
2327. 1964.
1752. 2005.
4460. 4740.
1357. 6224.
7521. 5206.
4599. 1811.
1414. 19009.
3790. 4040.
3030. 3011.
4420. 4441.
2329. 2643.
1913. 1926.
1171. 4310.
3865. 2996.
1597. 2129.
1673. 4443.
2092. 2396.
5391. 3011.
1138. 2303.
4113. 5034.
7657. 6761.
1879. 2855.
1274. 6740.
3591. 5463.

3147.
2563.
3444.
4052.
2720.
3061.
2970.
2524,
3689.
2922.
342b.
3074.
3273.
3819.
3630.
2340.
3003.
1933.
4031.
3403.
2297.
3351.
2422,
2560.
2025.
2925.
3294.
2091.
3046.
2376.
2101.
3744.
3637.
2953,
3424.
2901.
3002.
3693.
2059.
3225,
2980.
2930.
3635.
3441,
3303.
2922,
2534,
3723.
3342.
1158.

AUG

2406.
3225.
3261.
3012.
2023.
2263.
3362.
3089.
2961.
3291.
3341.
3191.
3245.
3364.
3049.
1408.
2744.
3203.
3050.
3070.
3380.
3333.
2956.
3246.
3068.
3557.
3251.
3169.
2081.
3474.
3129.
3321.
3160.
3336.
3264.
3347.
3163.
3299.
3181.
3263.
3430.
3496.
3036.
3401.
3407.
3346,
2732.
3059.
2723.
2052.

SEP

960.
027.
784.
064.
681.
779.
795.
024.
914.
750.
807

813.

881.
962.
925.
1052.
743.
735.
1001.
959.
854.
736.
968.
913.
743.
930.
944.
165.
803.
842.
026.
901.
065.
074.
042.
012.
923.
709.
053.
700.
967.
821.
830.
042.
757.
969.
046.
1122.
695.
834.

AVERAGE

1324,
1081.
2053.
1267.
1105,
1062.
1373.
1929,
3189.
1.559.
1656.
1144,
1596.
1414.
1236.

908.
1058.
1125,
1364.
1161.
1287.
1797.
1039.
1002.

2168.
2431.

1301.
1236.
1868.
1706.

2407.

2014.
1254.
1993.
2106.
1023.

1488.

1536.
1335.
2055.
1203.
1564.
1940.
1044.
1192.
1790.
2729.
1737.
1606,
1862.

8-APR-88




9d

YAKIHA RIVeER DIGITAL MODel

YAKIMARIVER AT CLe ELUM CFS
YZAR ucT HOV DEC
1376 552. 2993. 61990,
1377 556. 1064, 985.
1978 503, 453. 2352.
1979 434. 404. 442,
1980 333, 334, The.
1981 335. Stt . 2802,
1332 413. 341. 429.
1933 315. 414. 831.
1304 466. 603. 1916.
1945 394. 15009. 896.
1336 360. 505. 460.
1387 421. 551. 556.
TOTAL

AVERAGE 453, 3aT. 1354.

8ASE STwy WITH 500 CLE SEPY

01373-1932 AVG W/0 1973,1977,1979

UNITS
JAN

2398.
1244.
815.
42t
339.
2310.
549.
1904,
4343.
354.
450.
361.

1095,

FEG6

819.
439.
615.
464.
481.
2175.
1934.
192.
239.
356.
668.
432.

762.

MAR

638.
416.
1404.
647.
707.
615.
1057.
1665.
1297.
429.
2213.
620.

018.

b-E-84
APR MAY JUN Jut
1225. 4807, 3347. 2033
1173. 4116. 29717, 3395
1221. 1985. 2472 2751
554, 898. 1954 3699.
1166. 2308. 2248. 3410.
937. 1827. 2399. 3842.
813. 3124. 4769. 2095.
1270. 4681. 2806. 2755.
838. 3159. 4603 2966.
1156. 2901. 2602. 3563.
1553. 3095. 2142. 3399.
1157. 3239. 2693 3731.

1149. 2800.

3314. 3066.

AUC

2342.
2126.
3304.

3135.
3087.

3221.
3349.

3257.

3128.
3581.
3352.
3120.

3095.

SEP AVERAGE
762. 2404.
1051. 1639.
735. 1562.
1068. 118S.
940. 1359.
804. 1839.
849. 1644.
799. 1814,
178. °2013.
1046. 1584.
898. 1591.
1123. 1528.

880660.176C763.2602500.1921593.1334799.15714666.2137402.5381359.6164342.5832456.5949187.1607263.37203988.

864. 1643,

8~APR-88




YAKIMA R VER DI G TAL MODEL BASE STUDY WITH 500 CLE SEPT

7-DEC-89
01973-1982 AVG WO 1973,1977,1979 6-8-- 84
NACHES R, TIETON R-CLIFFDELL "CFS UNITS
YEAR ocT NOV DEC JAN FEB MAR APR NAY JuN JUL AUG SEP AVERAGE
1926 382. 183. 531. 483. 438. 986. 1112. 930. 319. 0. 246. 135. 529.
1927 257. 502. 1010. 558. 488. 521. 1333. 2929. 4165. 1268. 411. 463. 1177.
1928 438. 1400. 1220. 1333. 439. 1009. 1086. 3856. 1610. 543. 303. 107. 1116.
1929 253. 232. 197. 93. 107. 348. 539. 2024. 1908. 434. 237. 99. 343.
1930 63. 141. 203. 140. 535. 614. 2045. 1452. 1090. 226. 245. 82. 569.
1931 50. 168. 143. 283. 440. 444, 1148. 2493. 862. 44, 191. 96. 331
1932 78. 270. 292. 378. 789. 1298. 1124. 3010. 2748. 909. 323. 258. 1005.
1933 97. 1374. 884. 366. 319. 306. 1571. 2484, 4612. 2350. 585. 471. 1302.
1934 620. 1003. 5076. 2844, 1398. 2549. 3200. 1794. 1019. 223. 383. 519. 1725.
1935 403. 1737. 978. 1410. 1247. 687. 1203. 3155. 3010. 885. 321. 372. 1281.
1936 106. 233. 222. 259. 143. 414. 2431. 4232. 2629. 489. 332. 250. 978.
1937 113. 126. 251. 171. 254. 346. 1003. 2805. 3603. 1064. 389. 363. 875.
1938 168. 841. 1040. 1032. 514. 757. 2313. 3802. 2813. 683. 372. 299. 1240.
1939 167. 247, 360. 460. 314, 609. 1769. 2202. 1338. 457. 390. 168. 710.
1940 108. 190. 646. 446. 364. 1046. 1795. 2430. 1084. 208. 371. 224. 760.
1941 137. 236. 490. 349. 340. 730. 1417. 1240. 673. 112. 390. 165. 324.
1942 222. 438. 1092. 349. 309. 367. 1597. 1644. 1566. 429. 398. 198. 720.
1943 94. 353. 732. 594. 483. 703. 3455. 2839. 3444, 1534. 437. 401. 1272.
1944 183. 290. 482. 302. 317. 387. 758. 1485, 1069. 218. 365. 193. 304.
1945 102. 172. 281. 712. 834. 359. 773. 2863. 1812. 372. 382. 274, 746.
1946 133. 340. 392. 537. 345, 500. 1812. 4467. 2904. 1317. 424. 403. 1137.
1947 249. 440. 1482. 377. 1070. 1310. 2109. 3171. 1640. 364. 372. 319. 1109.
1948 814. 1193. 820. 608. 552. 503. 1211 3962. 4082. 1182. 425. 433. 1381.
1949 324. 338. 394. 224, 404. 186. 2390. 5268. 3240. 1295. 492. 482. 1309.
1930 280. 1153. 835. 206. 569. 1012. 1371. 3615. 5346. 2592. 688. 525. 1518.
1951 602. 1477. 2133. 1197. 2012. 883. 2746. 4343. 2711 891. 397. 328. 1639.
1952 346. 473. 514. 331. 507. 453. 1979. 2781. 1834. 733. 346. 249, 880.
1933 96. 132. 160. 1168. 1236. 337. 1131. 2823. 2676. 1632. 490. 457, 1044.
1954 184. 363. 978. 595. 618. 649. 1353. 4167. 3429. 2532. 798. 359. 1374.
1953 403. 732. 430. 343. 366. 301. 464. 1752. 4147. 1486. 509. 513. 933.
1956 637. 1714. 1375. 650. 440. 616. 3318. 6424. 4694. 2142. 57-1. 502. 1925.
1957 323. 534. 1282. 400. 434. 636. 1586. 4259. 1758. 307. 412. 166. 1032.
1958 191. 265. 332. 496. 962. 799. 1316. 4609. 1987. 319. 447. 178. 1028.
1959 249. 1470. 1988. 1516. 816. 610. 1830. 2422. 2971. 1064. 398. 499. 1320.
1960 814. 1638. 1248. 507. 696. 918. 1924, 2199. 2514. 720. 380. 350. 1157.
1961 196. 576. 391. 779. 1421. 1082. 1917. 3422. 4126. 968. 421. 424, 1304.
1962 254, 262. 397. 907. 773. 365. 2043. 1634. 2286. 857. 410. 387. 878.
1963 312. 1070. 1206. 558. 1888. 844. 1063. 2039. 1613. 314. 535. 227. 982.
1964 204. 372. 403. 566. 404. 330. 847. 2060. 4253. 1794. 578. 489. 1023.
1965 322. 398. 1004. 1147. 1583. l'i 34. 2514. 2732. 2684. 917. 430. 402. 1267.
1966 165. 312. 290. 237. 213. 404. 1754. 3103. 1898. 784. 380. 305. 823.
1967 167. 347.. 1064 717" 841. 488. 677. 2971. 4054. 1129. 386. 352. 1099.
1968 448. 835. 913. 1413. 2184. 1726. 792. 1832. 1857. 678. 397. 494, 1128.
1969 321. 1037. 619. 771 415. 661. 1868. 4685. 2815. 372. 392. 372. 1214.
1970 251. 343. 283. 424, 308. 731. 879. 3159. 3623. 699. 329. 243. 956.
1971 150. 362. 484, 864. 1648. 558. 993. 4570. 3835. 2287. 576. 470. 1398.
1972 340. 432. 371. 453. 1143. 3614. 1667. 5170. 5805. 2332. 632. 486. 1872.
1973 383. 423. 928, 896. 436. 387. 724. 1300. 1005. 237. 333. 212. 627.
1974 166. 524. 189. 2301. 912. 932. 2073. 3279. 6232. 2308. 780 316. 1769.

1973 232. 332. 394. 946. 638. 716. 959. 3020. 4333. 1800. 493. 486. 1217.




g4

YAKIMA RIVER Dl G TAL MODEL BASE STUDY WITH 500 CLE SEPT

7-DEC-89
01973-1982 AvG W O 1973,1977,1979 6-8-84

RACHES R, TIETON R—CLIFFDELL CFs UNITS

TEAR aocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP AVERAGE
1976 315. 918. 3065. 1656. 958. 533. 1359. 3748. 2576. 1878. 728. 571 1530.
1977 330. 319. 241. 257. 253. 262. 623. 535. 665. 52. 299. 282. 343.
1978 113. 960. 2929. 590. 868. 1623. 2040. 2587. 2326. 901. 512. 503. 1332.
1979 255. 352. 329. 336. 478. 082. 895. 2936. 1475. 500. 428. 99. 750.
1980 72. 148. 1001. 555. 531. 1153. 2669. 3105. 1800. 569. 605. 265. 1040.
1981 171. 662. 1716. 1262. 2001. 1149. 1054. 1682. 1416. 536. 363. 243. 1015.
1962 230. 366. 474, 798. 2014, 1085. 1089. 3326. 4391. 1516. 490. 599. 1357.
1983 315. 390. 716. 1257. 899. 1994, 1692. 3285. 2543. 1308. 473. 491. 1283.
1984 334. 1191. 607. 1883.  1077. 1188. 1361. 2402. 3919. 2222. 410. 703. 1440.
1985 383. 400. 2717. 206. 233. 370. 1846. 2804. 2198. 398. 413. 267. 817.
1986 173. 487. 293. 304. 971. 1614. 1328. 2026. 1679. 641. 351. 464. 859.
1987 211 442. 401. 382. 388. 1269. 1973. 2885. 1124. 296. 403. 195. 833.

TOTAL 513078.1108505.1621244.1389187.1327678.1614738.2968781.5656106.4939845.1877283. 830669. 649584. 24496696.

AVERAGE 267. 596. 844. 723. 758. 840. 1596. 2943. 2656. 977. 432. 349. 1082.




6d

Station: BUCNELSPG Date: 03-19-1989

Water Temperature: 48

Air Temperature: 51
Flow in CFS: 9.2
Press RETURN to continue...
Station: BUCNELSPG
Date Flow Air Temp Water Temp

03-19-1989 9.2 51 48
06-05-1989 14.0 88 58
06-15-1989 15.0 66 59
07-06-1989 20.5 88 62
07-27-1989 20.0 70 60
0B-16-1989 23.0 70 61
09-22-1989 26.0 76 59
10-04-1989 20.0 58 53
10-17-1989 18.0 60 56
11-08-1989 14.6 50 54

Do you want a plot of the data?

Station

BUCNELSPG
BUCNELSPG

-BUCNLELSPG

BUCNELSPG
BUCNELSPG
BUCNELSFPG
BUCNLELSPG
BUCNELSPG
BUCNELSI’G
BUCNELSPG




014

S SUNNY WARM. WARM LAST SEVERAL DAYS AND SUNNY. SEVERAL 6" TO 12"
TROUT AT OUTLET. D.0.=9.4ppm E.C.=330um/cm.

Press RETURN to continue...

Station: BUCSPGABVNEL

03-19-1989
04-12-1989
04-24-1989
05-10-1989
06-15-1989
07-06-1989
07-27-1989
08-15-1989
09-05-1989
09-22-1989
10-04-1989
10-17-1989
11-08-1989

72

58
60

Do you want a plot of the data?

Water Temp
44
55
55
55
60
63
61
62
59
59
53
55
56

Station
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEI
BUCSPGABVNEL,
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEL
BUCSPGABVNEIL
BUCSPGABVNEL
BUCSPGABVNEL
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Flow 1 LkD: 4.0
D.0.=9.3ppm E.C.=430um/cm.

Press RETURN to continue...

Station: NELSPGABVBUC

Date Flow Air Temp HWater Temp Station
03-19-1989 3.2 51 49 NELSPGABVBUC
04-~-12-1989 4.0 0 55 NELSPGABVBUC
04-24-1989 3.0 69 54 NELSPGABVBUC
05-10-1989 7.0 0 55 NELSPGABVBUC
06-15-1989 5.0 66 59 NELSPGABVBUC
07-06-1989 7.8 88 60 NELSPGABVBUC
07-27-1989 7.3 67 57 NELSPGABVBUC
08-16-1989 8.3 70 59 NELSPGABVBUC
09-05-1989 7.7 72 59 NELSPGABVBUC
10-04-1989 8.0 58 53 NELSPGABVBUC
10-17-1989 6.5 60 57 NELSPGABVBUC

-~ 11-08-1989 5.4 0 56 NELSPGABVBUC

Do you want a plot of the data?
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Station
Parameter
Year

Site Code
State
County
Latitude
Longitude

N

Cnt
Avg
Max
Min

OO0 ooo

Cnt
Std
Skw
Max
Min

TTXXX

Coverage

KLICKITAT RIVER NEAR GLENWOOD, WASH.

Streamflow (cfs)

1910-1971
Stream

WA

077

46:05:20
121:15:30
Oct Nov
1891 1830
453 578
2000 6250
238 236

61

116 2:
0828 1709
265 298

Drainage Area
Contribute Area
Gage Datum

Well Depth
Sample XSection
Sample Depth

Dec Jan
1891 1891
658 637
8790 4100
241 264
61 61
349 296
2.4 2.1
2248 1846
302 339

360

0.00

1703.00

No value

No value

No value
Feb Mar
1723 1891
656 694
3330 3490
265 296
61 61
275 280
2.3
1567 2017
310 374

Id

Statistic
Hydrolog Unit 17070106

Geologic Unit
Aquifer Type

Agency

14110000
Mean

2?7?77

USGS

Agency Office WA
Sequence# O O

Apr
1830
1178
3410

364

61
358
0.26
2120
516

May
1891
1849
4410

520

61
528
0.29
3059
916

Jun
1830
1552
4490

480

Jul
1891

859
3670

350

Aug
1922
542
1400
297

62
134
1.6

1134
323

Sep
1860
441
1380
283

62
82
0.74
719
305

Year
22341

8790
236

60
171
0.24
1231
475




Appendix C

Summary Tables of

Facility Water Supply
Variances From

Alaska Aquaculture Criteria
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STIRZY RETRIEVAL [DATE 35/712/15 - STAND - VERSION OF MAY 1988 STN 2.SUHMARY.I
YAV1TO
46 12 49.0 119 46 22.0 3
CHANCLER CANAL AT HEADWORKS SEC 2 BN 24E

53005 WASHINGTON BENTON
PACIFIC NORTHWEST 130400
/TYPAZAMBNT/ZSTRZAM YAKIMARIVER
1119USBR 830327 17030003
0000 FEET DEPTH 190 METERS ELEVATION

SUMMARY OF VICLATIONS DN SAMPLES COLLECTEG FROM 88708702 T O 88/08/02

011903 03612 01902 c1dc7? 01027 0040s 50064 00940 01034 01042

ALUMINUM  JN-IGNID ARSENIC SARIUM CADMIUM co' CHLORINE CHLORIDE CHROMIUM COPPER

AL TCT Net3-N AS,TCT A&, TCOT CD,TOT FREE AVL TOTAL CR,TOT CU,TAY

U6/ MG/ZL JG/L us/L UG/L MG/L MG/L MG/L uG/L uGsL

NL GF VALUZS 1 1 1 1 1 0 1 1 1
MEAN 440.00 0.00¢C3 5.00 3000. 2.000 1.000 0.0000 5.318 2.000 2.
MEDIAN ¢4C.00 0.000% 5.0 5c00. 2,000 1.000 $ksdkudsks 5.318 2.000 2.
NC GF VIZLS i 0 0 0 0 0 0 1 0 0
PEKCLEINT VIOL 100, 0. 0. J. 0. 0. 0. 100. O 0.
MINIWMLM VIOL 440.00 0.0000 0.00 0. 0.000 0.000 0.0000 5.318 0.000 [/}
McAN VIOL 443400 0.00¢2 0.90 0. 0.000 0.000 0.0000 5.318 0.000 0.
MAXIMUM VIOL 440,00 0.2009 C.0U 0. 0.000 0.000 0.0000 5.318 0.000 0.

MIN CRITERIA#%Sustzes Sassufyyy SRustikiy SesfSsds STHEEFRass RSedxsds sdoxdsrds sksdohsrs feddggxx wxeaxdiss

MAX CRITZRIA 10.00 0.0125 10.00 5000. 3.000 1.000 0.0100 4.000 2.000 7000.




€0

STOREYRETRIEVAL DATE 89712715

/TYPAZAMBNT/STREAM

MC OF VALLEZS
ME&N

dEJdIAN

NC GFVIOLS
PERCENT VIIJL
MINIMUM VIOL
MEAN VIOL
MAXIMAUM VIJL
MIN CRITZRIA

MAX CRITZRIAX

2
¥

SUMMARY OF VIOLATIONS Oh;

00300 00950 71975 0104s
D9 FLUDRJ DE H2S IRON
FsDISS FE,TOT
MG/L MG/L MG/L uci/L
1 1 1 1
11.300 0.180 0.0100 420.
11.309 3.160 0. 0100 420.
0 0 0 0
0 J. 0. 0.
0. 000 0. 000 0. 0000 0.
0. 000 2.000 0.0200 0.
0.2090 0. 303 0. 0003 0.

7.300 mxEgEEaEd %

EETT 0.500

- STAND

0.0100 1003.

= VERSION OF

MAY 1988 STN
YAV1TO

46 12 49.0 119 46 22.0 3

CHANOLER CANAL AT HEADWORKS SEC 2 8N 24E

53005 WASHINGTON BENTON

PACIFIC NORTHWEST 130400

YAKIMA RIVER

1119USBR 880827 17030003
0000 FEET DEPTH 190 METERS ELEVATION

SAMPLES COLLECTED FXOM 88/08s02 TO 88/08/02

01051
LEAD
P3,T2Y

ussL

1
2.00

2.00

00925 01055 71900 01067 00631
MGNSIUM MANGNESE MERCURY NICKEL NO2&NO3
MG,DISS MN HG, TOTAL NI s TOTAL N-DISS

MG/L uG/sL uGsL uG/L MGZL

1 1 1 1 1
10.34 140.00 0.200 10. 00 1.120
10.34 140.00 0.200 10. 00 1.120

0 1 0 0 1

0. 100. 0. 0. 100
0.00 140.00 0.000 0.00 1.120
0.00 140.00 0.000 0.00 1.120
0.C0 140.00 0.000 0.00 1.120

R AEERE FREPkurrE KkhFhdpkd xFFprkx SREFEExX

15.00 10.00 0.200 10.00 1. 000

2_.SUMHARY .2
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STORZT RITRIEVAL DATE 39712715 - STAND = VCRSIJN CF MAY 1383 STN2.SUUHARY.3
YAV1TO
46 12 49.0 119 46 22.0 3
CHANDLER CANAL AT HEADWORKS SEC 2 BN 24¢

53005 YASHINGTON BENTON
PACIFIC NORTHUEST 130400
/TYPAZAMENT/STREAM YAKXIMARIVER
1113USBRr 830327 17030003
0000 FEET DEPTH 190 METERS ELEVATION

SUMMARY SFVIOLATIONS ON SAMPLESCDLLECTEG FROM 88708702 7TD 88703702

00513 7300« 00555 30400 00335 01147 01077 01092 00930 00946
KC2-N NIT ¢ AR 3SIL-GRSE PH PTSSIUM SELENIUM  SILVER ZINC SODIUM SULFATE
SIS 343 54TR  FRION=-GR K»0ISS SE,TOT AG,TOT IN,TOT NA,DISS SC4-DISS
MG/L % SaT MG/L su MG/L UG/L uG/L uG/L MG/L MG/L
G OF VALLZS 1 1 1 1 1 1 1 1 1
MEAN 0.040 53.0 1.500 3.370 3. 128 5.00 2.000 5.00 16.32 16.81
MEDIAN 2.040 36.0 1.300 8.370 3.129 5.00 2.000 5.00 16.32 16.81
NO OF VIILS 0 0 o 1 0 0 0 0 0 0
PERCENT VI3L 0. 3. 3. 100. 0. 0. 0. 0. 0. 0.
AINIMUM VIOL 0.903 2.0 .90 3.370 0.300 0.00 0.000 0.00 0.00 0.00
MEAN vIOL 0.300 3.0 0.uG0 3.373 0.000 0.00 0.000 0.00 0.00 0.00
MAXIMUM VICL 9.000 0.0 3.000 5.370 0.300 0.00 0.000 0.00 0.00 0.00
MIN CRITZRIA®SSfsxkx dxddxsiis Tdsxddsis 6500 udbdxExEE SIFEREAFE FEEXREEET LR AEERERX 15 .00 kExkkksks

MAX CRITEZIRIA 0.100 103.0 1.000 a.000 5.000 10.00 3.000 10.00 75.00 50.00



$O

JTOREY RETRIEVAL DATE
/TYPA/AMBNT/STREAM
0001
WATER
TEMP
CENT
NO OF VALUES 1
Mz AN 22.90
MECIAN 22.90
NO OF VIOLS 1
PERCENT VIOL 100.
MINIMLM VIOL 22 .90
MEAN vioL 22.50
MAXIMUM VIJL 22.90

MIN CRITERIAZRFweXFuFY

MAX CRITEZRIA

89712715 -

STAND =

SUMMARY OF VIOLATIONS ON SAMPLES

9 70301 00530
DI3$ SOL RESIDUE
sun TOT NFLT

MG/L MG/L

1 1
174.3 44.00
174.0 44.03

0 0

0 Ce
0.3 0.00
0.2 0.00
0.0 0.00
PRESXFREE  wREEEy R
400.3 30.00

VZRSION

OF HAY 1983

YAV1TO
46 12 49.0 11946 22.0 3
CHANDLER CANAL AT HEADWORKS SEC 2 8N 24E

53005 WASHINGTON BENTON
PACIFIC NORTHWEST 130400
YAKIMA RIVER

1119USBR 880827 17030003

00290 FEET DEPTH 190 METERS ELEVATION

COLLECTED FROM 887/08/02 TO 88708/02

STN

2.SUMMARY . 4




3TIRZY RZTRIZvaL DATE 89712/15 - STAND = VERSION DF wNAY 1983 STN 1.3UMMARY.1
12510500
46 1s 13.0 119 28 37.0 2
YAKIMA RIVER AT KIONA, WASH.

53005 WASHINGTON BENTON
130492
JTYPAZAMDANT/STREANM
1124WRD HQ 17030003003 0011.830 OFF
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 477067035 1D 89707720
31105 30512 01002 31037 010.27 00«05 50064 00940 01034 01042
ALUMINUM  UN-IJNIC AR3SENIC SARIUM CanmMIua £Q2 CHLORINE CHLCRIDE CHROMIUM COPPER
ML, TOT N45-N A5.TOT SA,TIT CO»T3T FREE AVL TOTAL CR o TOY CU»TaT
Us/L M6/L Je/L us/L Us/sL MG/L MG/L MG/L uGsL uGsL
NS OF VAaLu:zs 17 229 33 25 32 434 0 574 36 38
MEAN $23.82 0.0533 2.€1 ae. 5.056 3.132 0.0000 5.421 7.222 i1.
RZOLAN 320.00 0.0011 3.00 100. 1.000 2.400 =xk&ERie 5.500 0.000 9.
NC OF VI2LS 17 7 0 0 v 393 0 422 7 0
PERCENT VIOL 1090. 3. 0. 0. 0. 95. 0. T4. 19. 0.
AINIMLN VIGL «C.00 0.0169 0.00 0. C¢. 000 1.100 0.0000 4.000 10.000 0.
MEAN VIOL 928.32 0.04562 0.00 0. 0.000 3.261 0.0000 6.305 15.714 0.
MAXIMUMVIOL 10000.00 5.1133 G.00 0. 0.300 23.300 0.0000 39.000 30.000 0.

’o MIN CRITERIASISRETHRE b dd FEFREuss RS pdss xR td 2L rEodsds LSS Y RESFFEEEE R RE xR RX
]
MAX CRITERIA 10.03 0.0125 10.00 5000. 5.000 1.000 0.0100 “.000 2.000 7000.



L0

STOREY RETRIEVAL DATE 89/12/15 - STANO =~ VERSION OF MAY 1983 STN 1eSUMMARY.2
12510500
45 15 13.0 119 28 37.0 2
YAKIMA RIVER AT KIONA, WASH.

53005 WASHINGTON BENTON
130492
/TYPA/AMBNT/STREAM
112WRD HQ 17030003003 0011.880 OFRF
0003 FEET DEPTH
SUMMARY OF VIOLATIONS 9N SaMpLES CIOLLECTED FROM 41706705 TQ 89707720
00300 00350 71875 01045 01051 00925 01055 71900 01067 00431
DO FLUORIDE H2S IRON LEAD MGNSIUM MANGNESE MERCURY NICKEL NG2&NO3
FeOISS FESsTOT P3,707 MG,DISS MN HG, TOTAL NILTOTAL N~DISS
MG/L MG/L MGZL UG/ UuG/sL MG/L UG/L uGsL UG/sL MG/L
NC OF VALUES 251 401 0 94 36 577 38 96 22 89
WEAN 10.719 a.217 0.0000 728. 53.89 8.61 78.16 0.457 5.50 1.036
MEDIAN 10.400 0.200 %x&kkerEs 55. 6.00 3.60 60.00 0.500 4.50 1.100
NC OF VIOLS 1 0 0 14 0 3 37 17 4 438
PERCENT VvIOL 0. 0. 0. 15. 0. 1. 97. 18. 18. 54
MINIMUM VIOL 6.700 0.000 0.0003 1200. 0.00 16.00 30.00 0.200 11.00 1.070
MEAN VIOL 6.700 0,000 0.0000 3654. 0.0 28.33 60.00 0.629 14.00 1.288
MAaXIMUM VIOL 6.700 0.000 0.0000 13c00. 0.00 53.00 420.00 4.100 18.00 1.300
MIN CRITZRIA Te000 Sdicdisdi TuHdsgids SPRbFhRss XPhFIaFAR FRRFIEREX KPRk iis TRRERAEEE FERRRF AT RRgexexF

MAX CRITIRIAZ®x

3t
3t

TRE% 0.500 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000
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STORET RETRIZvVAL DAT:Z

ZTYPAZAMAONT/STREZAM

3031

NOZ-N

PRRRY

1670

NC JF VALLUES 37
MEAN CeClo
MecJLlAN GaCl0

NGO F  VIJLS Q
PERCENT VICL 0.
MINIMUM V1I3L 0.003
MZAN VIOL 0.000
MAXIMLMVIOL 0.000

MIN CRITERIAXFAkkphhk

Max CRITZIRIA

33712715 -

SUMMARY JF VIDLATIONSC N

3 73004 30555
NIT + AR JIL-GRSE
545 SATR  FREGN-GR
X 3aT XC/L
0 3
0.9 0.003
RNFFRREFR FERKERERX
0 0
e 0
0.0 0.000
3.0 0.000
0.0 0.000
RERERERFR KR HRpwhR
153.0 1.000

STAND

00400 30935 01147 01077 01092
Pr PTSSIUM SELENIUM SILVER ZINC

KsZISS SZLTOT AG,TOT IN, TOT

Sy MG/L UG/L UGrsL UG/L

6ol 505 33 26 38
7.301 2.732 0.58 1.033 33.16
7.300 2.700 1.00 0.000 20.00
233 2 0 0 31
36. 0 0 0. 82.
3.000 5.000 0.00 0.000 20.00
3.225 3.400 0.00 0.000 38.39
9.200 5.800 0.00 0.000 160.00
0e500 x¥kkdhgmd FERbFxIhdd xkkghkPkhs Hhkifhihd
8.000 5.000 10.00 3.000 10.00

VERSION OF M A Y 1988
12510500

46 15 13.0 119 28 37.0 2

YAKIMA RIVER Al
53005 WASHINGTON

112WRD

0000 FEET DEPTH

KIONA. WASH.
BENTON
130492

STN 1.SUMMARY.3

HQ 17030003003 0011.880 OFRF

SAMPLES COLLECTEOF RO M &4T/06/705T O 89707720

00930

SODIUM

NA,DISS
MG/L

622

14.99

00946
SULFATE
504-DISS

MG/L

0

.00

15.00 #F&Exgxesks

305

49.

5.40
10.45

15.00

0

15.00 #kgixys

15.00

50.00



=0

STORETRETRIEVAL DATE89/12/15 - STAND = VERSION Of H A Y 1988 STN  1.SUMMARY. &
12510500
46 15 13.0 119 28 37.0 2
YAKIMARIVER AT KIONA,WASH.

53005  WASHINGTON BENTON
130492
/TYPAZAMBNT/ STREAM
1124WRD Ha 17030003003 0011.880 OFF
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 47/06/05 T0 89/07/20
00013 70301 00530
WATER DISS SIL RESIDUE
TEHP SUM TCT NFLTY
CENT MG/L MG/L
NO Of VALUES 416 295 70
MEAN 13.30 165.0 29.66
MEDIAN 13.60 165.0 21.00
NO OF VIOLS 178 0 4
PERCENT VICL 43, 0. 6.
MINIMLM VIOL 15.00 3.0 103.00
MEAN VIOL 19.74 0.0 148.50
MAXIMUM VIOL 28.50 9.0 256.00

MIN CRITERTAXxFX¥ukimyr IRHFRAIPR RedRyFxs

MAX CRITERIA 15.00 400.0 80.00




(1%)

STURET KeTRIZVAL QATZ 33701730 - STAND -~ VERSION OF MAY 1983 STN %«SUMMARY.1
YAV208
46 12 57.0 119 45 24.0 4
PROSSER WELL 9N 24E 360CC

53005 WASHINGTON BENTON

PACIFIC NQRTHWEST 130400
/TYPA/AMBNT/wWELL Y AKIHA RIVER

1113USBR891223 17030003

0000 FEET DcPTH

SUAMIRY OF VIOLATIONS JN SAMPLcS COLLECTED FROMBY/12/720T 0 39/12/20

51105 0061¢ 21502 01007 01027 0405 50064 00940 01034 01042

ALUMINUM UN-10NID ARSENIC BARIUM CAOMIUM o2 CHLORINE CHLORIDE CHROMIUM CCPPER

ALy TUT NH3-N AS,TOT 34,107 CLeTAT FRZEAVL TOTAL CR,TOT CU,TCT

LG/L 4G/7L JG/L yorsL yG/L MG/L MG/L MG/L uGsL ussL

WU OUF VALUCS 1 1 1 1 1 1 1 1 1
GEAN 15,00 C.0008 5.02 £010. 2.000 20.500 0.100 12.053 3.000 z,
MEDLAN 15.090 0.030v 5.0; 5000. 2.000 204500 a.100 12.053 3,002 5.
NG 0r V1OLS 1 0 0 0 0 1 0 1 1 0
PERCENTVIPL 139d. 0. 7. 0. 0. 100. 0. 1¢0. 100. 0.
ALNIMUR VIGL 15.00 0.cco¢ 0.02 0. 0.000 23.609 0.000 12.053 3,000 3
MeAN VIGL 15.00 G.C000 0.09 3. 3.909 20.600 3.303 12.053 3.600 0.
MAXIMUMVIOL 15.00 €.0000 0.63 0. 0.600 23.603 0.000 12.053 3.000 0.

AL CRITER AR ¢

MAX CnllzrIA



STURZT RITRIZVAL UDwT2 90701739 - STAND = VIKSIUN OF MAY 1383 S TN 4.S5UMMARY.2
Yavaos
46 12 57.0 119 45 24.0 4
PROSSER WELL 9N 24E 360CC

53035 YASHINGTON BENTON

PACIFIC NORTHWEST 130400
/YYPa/ZaitoNT/ dE LL YAKIMA RIVES

1119USBR891223 17035003

0000 FEETDEPTH

SUMMARY OF VICLATIONS UNSAMPLzSCOLLECTED FROMB89/12/20T 0 39712720

593¢C3 00950 71375 01345 01351 90325 61055 71900 01067 00631
L3 SELYDRLUE hz$ IR LEAD MGNSIUM  MANGNESE MERCURY NICKEL  NO2E&NO3
FyCISS FEsTal Pd,TOT MG,DISS MH HG,TOTAL NI,TOTAL  N-DISS
4G/ ¥G/L MG/L TN JGrsL MG/L uG/L UG/L uG/L MG/L
NG UF VaLl:es 1 1 1 1 1 1, 1 1 1
MEAN 5.500 0340 0.0100 1350, 4.00 15.93 15.00 0.200 10.00 3.550 |
MEULAN 5.503 $.343 0.01G0 1350. 4.00 15.93 15.00 0.200 10.00 3.350
NO Or VIJLS 1 0 0 1 0 1 1 0 0 1
PERCENT VIGL 100. J. 9. 100. 0. 100. 100, 0. 0. 100
MINIAUM vIdL 5.500 0.0040 0.00090 1350. 0.00 15.93 15.00 0.000 0.00 3.550
MEAN VIOL 5.503 0.0019 0.000C9 1250 0.00 15.93 15.00 0.000 0.00 3.550
MAXIMUM VIOL 5.503 .00 0.0000 1353 0.00 15.93 15.00 0.000 0.00 3.550
10 MIN CAITERIA T.000 FERITRTFF AFVTRTELT FRFFXIXUT FEEETONIF STEIELEEE ILSEREEEE FEAEEAEES SRS S e EreSERE
’: MAX CRIToRIAZISRTFaSx 0..500 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000




20

3TORET ReTRIEVAL LATE 9070

JTYPAZANBNT/Z WELL
tJoll
NJ2-N
ZIS8S
AG/L
w0 O F  VALULS 0
e s Cev0U
McDIAN FX R RPRRRL
Wg OF VvV1Jts U
PERCENT VIOL 3.
AINIMUM VIOL 0.300
A AN VIOL 0.G02
MAXIMUM VIOL 2.300

MIN CRLTERIAZwREkkRzx

AAX CKITZIR1A

1730

STAND

= VERSION OF WA Y 1384

YAV208
401257 .0 119 4524.0 4
PROSSERW E L L 9N 24E36DCC

53095 WASHINGYON BENTON
PACIFIC NORTHWESY 130400

Y AKIMA R] VER

11193S8R 891223 17030003

600 FEZT LcPTH

SUAMARY GF VIOLATIONS ON SAMPLESCOLLECTED FrDOM39/12/720T0 39/12/20

73304 00556
NIT + af JIL-GRSE
3AS ,aTR  FR SON-CR
% SAT KG/L
1 1
11149 1.003
1.0 1.300
1 0
164 0.
1112 0.000
1114 0.300
111.90 9.302
FREw RRERFEEHL
18349 1,000

00400
PH

su

7350

7.350

00935

PTSSIUM

K,DISS
MC/L

44301

4.301

01147 01077 01092 00930
SELENIUM  SILVER LINC SDOIUM
5E.T2T AG,TaT IN,TGY NA,DISS

UG/L uG/L us/L AG/L

1 1 1 1

5.09 2.000 10.00 22.53

5.00 2.000 10.00 22.53
0 0 0 0

0 0 0 0

0.00 0.000 0.00 0.00

0.60 0.003 0.00 0.00

0.00 0.003 0.00 0.00
REEREHESE FEEEpLnky FREdueks 15.00
10.00 3.000 10.00 75.00

STN 4.SUHNARY.3

00946
SULFATE
$04-21SS

MG/L

36.53

35.50



€10

STN 4. SUMMARY .«

-t e LA LI I S R L ) rert 3 AZ7aD
Yavale
43 12 57.9 119 65 24.0 4
PROSSER WILL 3IN 24E 350CC

53095 WASHINGTON SENTON

PACIFIC NUARTHWEST 139040¢C
Fliead ciatid izt YAKIMA RIVER

11170588 ¢91223 17330003

€0Q) FEET DTPTH

S ARY O LF VACLWTIUNI LN SAMPLSS COLLECTES FPCY 39,12/20 TJ 89712720

L [X
! TLIUL Ug3an
«ISS 53 QedIlus
U TeT wELT
/L IV AR
12 oF vaLltUzy 1 1 i
MZen 11.72 32267 2405
nodlan 1.7 e lay 2.43
Nu Lo Vel L ¢ G
Pe-lehl vIoL 3. 2. 2.
Alilab ot Vist PRV J.) 0.0
Mok Viol 0.09 D¢ 0.09
MALiMba VIUL U.C0 2.3 C.C0
MIN CRIToA LAy uR ey NRewuaszdy whvgidudks

MAA CRITzKia 15.00 “ided 20.60



viLO

SYOREY KETRIEVAL DATE 89/12/15

/TYPAZAMBNT/STREAM

31105 03612

ALUMINUM UN-ICNZOD

AL,TOT NH3-N

UG/L MG/L
NG OF VALUZS 1 1
4ZAN 230. 03 0. 0002
MEDIAN 200. 00 0. 0002
NO OF VI3JLS 1 0
PERCENT VIOL 100. 0
MINIMUM VIOL 200. 03 0.03G0
MEAN VIOL 230. 00 0. 0000
MAaXIMLM VIOL 200. 00 0. 0000
MIN CRITERIASFRIxIrHd IHUFkFRIX
MAX CRITzRIA 10,00 0.0125

SUMMARY OF VIOLATIONS ON

01002
ARSENIC
AS,TOT

uG/7L

STAND = VERSION

01007 01027
BARIUM CADMIUM
BA,TOT CO.TOT

uc/sli. uGsL

1 1
5000. 2.000
5030. 2.000
0 0

0 3

0 0. 000

0 0.3C0

0 0.0C0C
5C00. 5. 000

OF MAY

SAMPLES COLLECTED

1988
YAV169

46 29 50.0 120 26 34.0 3
YAKIMA RIVER 100 FT BELOW SUNNYSIDE DAM
YAKIMA
PACIFIC NORTHWEST 1 3 0 4 0 O

53077

YAKIMA RIVER
1113USBR

0000 FEET DEPTH

00405 50064
co2 CHLORINE
FREE AVL

NG/L MG/L

1 0

2. 000 0. 0000

2. 000 skz&Exsx

1 0

100. 0.
2. 000 0. 0000
2. 000 0. 0000
2.500 0. 0000
e S P S E

1.000 0.0100

WASHINGTON

880827
METERS

00940
CHLORIDE

TOTAL

MG/L

1
1.064

1.064

STN 7.SUMMARY.1

17030003
ELEVATION

FROM 88s08/32 TO 83/08/02

01034 01042
CHROMIUM COPPER
CRLT0OT CU,TOT

uG/sL UG/L

1 1

2. 000 2.
2. 000 2.

0 0

0. 0.

0. 000 0.
0. 000 0.
0. 000 0.

EhRkkE Fxidriis

2.000



st

/TYPL/AMENT/STRZIAM
05300
DJ
MG/L
NG JF VALUZS 1
MEAN 5.470
MEJTAN 3.675
NC OF VIOLS 0
PERCENT VIOL Je
MINIMUM VIOJL J.309
MEAN VIOL 0.303
MAXiMUM VIOL 0.000
MINCRITERIA 7 .00

MAX CRITZRIAX%

& xe
*

 aer A

SUMMARY OF VIOLATIONS

3095;
FLUOAIDE
Fe0I5S
MG/L

1
0.100

0.1C0

31975

HZ>
MG/L
1
0.0100

0.C100

D RN VIKOLUN Ur MAT 1983 STN T.SUMMARY.2
YAV159
46 29 SO0 120 26 340 3
YAKIMA RIVER 100 FT BELOW SUNNYSIDE CAM
53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
Y AKIMA RIVER
1113USBR 830827 17030003
0000 FEET DEPTH 271 METERS ELEVATICN
SAMPLZS COLLECTED FROM B88/08/02 TO 88/038/02
01045 61051 00925 01055 71900 01067 00631
IRON LEAD MGYSIUM HANGNESE MERCURY NICKEL ND2END3
FESTAT P3,TaT MG,DISS MN HG,TOTAL NI,TOTAL N-CISS
uGsL UGsL MG/L uG/L UGsL uGsL MG/L
1 1 1 1 1 1 1
130 2.00 3.69 20.00 0.200 10.00 0.120
15C. 2.00 3.09 20.00 0.200 10.00 0.120
0 Q 0 1 0 0 0
3. 0. 0. 100. 0. 0. 0.
0. 0.00 0.00 20.00 0.000 0.00 0.000
0. 0.00 0.00 20.00 0.000 0.00 0.000
0. 0.00 0.00 20.09 0.000 0.00 0.000
RRERSRE Y FRLEAERET LERRIERPR FELLEFLE SRGFEEkkd Sdxkkprrg whxFhasd
1000 20.00 15.00 10.00 0.200 10.00 1.000




910

SLEVERL

s lDIAhR
NC CF VIOLS

PcRCINT VIGL

MeXIMUM VIOL

DATE

0061

N32-N

DISS

MG/L

1
0.010

0.013

89712715 - STAND = VERSION OF MAY 1988 STN
YAV169
46 29 50.0 120 26 34.0 3
YAKIMA RIVER 103 FT BELOW SUNNYSIDE DAN
53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
Y AKIMA RIVER
1119USBR 830827 17030003
0000 FEET DEPTH 271 METERS ELEVATION
SUMMARY O3F VIOLATIONS JIN SAMPLES COLLECTED FROM 88708702 10 88/08/02
3 73004 00556 00400 00935 01147 01077 01092 00930 00946
NIT + AR  OIL-GRSE PH PTSSIUM SELENIUM  SILVER ZINC SODIUN SULFATE
GAS SATR FREON-GR KyDISS SELsTOY AG,TOT IN, TOT NR,DISS S04-DISS
X SAT MG/L Sy MG/L UGsL uG7L UG/L MG/L MG/L
1 1 1 1 1 1 1 1 1
101.0 1.003 7. 640 1.173 5.00 2. 000 5.00 4.83 3.36
101.0 1.000 7.643 1.173 5.C0 2. 000 5.00 4. 83 3.36
0 0 0 0 0 0 0 1 D
0 0 0. 0. 3 0. 0 100. 0
0.0 0.000 c-300 0.000 0.00 0.000 0.00 4.83 0.00
J.0 0.c00 5000 0.000 0.08 0.000 0.00 4. 83 0.00
0.0 0.009 0.000 0.000 0.00 0.000 0.00 4.83 0.00
AEEBEFLEE FREIFLIRL 6.507 BETEYEFET TXEFLEXIE FRFEEIPLE ZeAREHUR R 15.00 Hpddkfsss
103.0 1.000 82090 5.000 10.00 3.000 10.00 75. 00 50. 00

T« SUMMARY.3



L

3TIOR:ET REITRIEVAL DATZ 389/12/15 - STAND = VERSION OF HAY 1988 STN T.SUMMARY.4
YAV169
46 29 50.0 120 26 34.0 3
YAKIMA RIVER 100 FT B8ELOW SUNNYSIDE DAM

53077 WASHINGTON YAKIHA
PACIFIC NORTHWEST 130400
/TYPAZAMBNT/STREAM YAKIMARIVER
1119USBR 880327 17030003
0003 FEET DEPTH 271 METERS ELEVATION

SUMMARY OF VIOLATIONS ONSAMPLESCILLECTEDF R O M 88/087027 O 88/08/02

30212 70301 00530
WATZR 3185 S3AL  RESIVueE

TEue SUM TCT NFLY

CENT Mb/L MG/L
NC Ci YALUES 1 1 1
MEAN 16.92 6440 10.C0
Mc3Xah 15.30 beD 10. 00
N C CFVISLS 1 0 [t}
PERCENT VIOL 100. 0. 3.
MINIMUM VICL io.50 C.0 0.00
MEAN VICL 14.90 0.0 0. 00
MAXIMUM VIOL 16.90 0.0 0. 00

MIN CRITIRIAXkS&némds Sxkdeksss ToxErdsss

MAX CRIT:RIA 15.90 +00.0 80.00




8L0

STAORZITREYTRIZVALD AT E 8S/712/15 - STAND = VERSION OF HAY 1988 S T N leSUMMARY.1
YAV140
47 11 33.0 120 56 56.0 1
YAKIMARA T CLE ELUM

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST
/TIYPAZAMBNT/ZSTREAM YAKIMARIVER BASIN
1119USBR 760223 HQ 17030001032 0006.620 Off

0000 FEZT DEPTH

SUMMARY JF VIOLATIONS ON SAMPLES COLLECTED FkOM 74/03721 70 87/03/02

01193 IColl 1002 913¢C7 01027 00405 50064 00940 01034 01042

ALUMINUM  UN-I3ON1D ARSENIC 3ARIUM CADMIUM CO2 CHLORINE CHLORIDE CHROMIUM COPPER

ALy TCT NR2-N aS,737 3A,T2T £o,TaT FREEAVL TOTAL  CR,TOT cu,T0T

uG/L MG/L yGrsy uG/sL 174N MG/7L MG/L MG/L uG/L UG/L

NC GF VALUES 0 138 2 0 2 0 0 1 2 2
MZ AN 0.00 0.0301 7.51) 0. 2.000 0.000 0.0000 7.440 2.000 6 .
MECTAN FREFRVRRR 0.00C) Ted0) TkadZgiid 2.000 #%kifhkds xEhukrkk 7.440 2.000 6 .
NC GFVIOLS C 0 0 0 0 0 9 1 0 0
PERCZNT VIOL T 0. 3. D 0. 0. 0. 100. 0. 0.
MININMUM VI JL 0.00 0.0035 0.00 0. 0.000 0.000 0.0000 7.440 0.000 0.
MEAN vIQL 0.00 0.0300 0.00 0. 0.000 0.000 0.0000 7.440 0.000 0.
MAXIMUMVYV |OL 0.00 G.00C0 0.00 0. 0.000 0.000 0.0000 7.440 0.000 0.

MIN CRITERIAFx:H¥REF FXRUEHER KRFRHFXFE e wondhx AFxhxqudr RERFHuXfd fhkpdddhs FhEFxydrd xuxxexid K FIehirk

MAX CRITERIA 10.00 0.0125 10.00 5000. 5.000 1.000 0.0100 4.000 2.000 7000.



810

S1URCI KCIKLEVAL UAIE 69714715 - STAND - VERSION OF MAY 1989 STN 1.SUMMARY.2
YAV14O0
47 11 33.0 120 56 56.0 1
YAKIMA R AT CLE ELUM

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPA/AMBNT/STREAM YAKIMA RIVER BASIN
1119ysS8r 760223 HQ 17030001032 0006.620 OFF

0900 FEET DEPTH

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 74/03/21 TO 87/03702

00300 0039593 713175 01045 01051 00925 0105s 71900 01067 00631

[sls} FLUDRIDE H2S IRCN LEAD MGNSIUM MANGNESE MERCURY NICKEL NO2&NO3

FyLISS FE,TCT P8,TOT MG,DISS MN HGy TOTAL NILTOTAL N-DISS

MG/L MG/L MG/L UGsL uGrsL MG/L uGsL uersL uGsL MG/L

NO OF VALUES 123 0 0 2 2 1 2 1 0 57
Mc AN 10.274 0.000 0.0000 135. 2.03 2.43 10.00 0.200 0.00 0.096
MEOIAN 10.300 ¥xRBIExEHR IRFRRJRXF 135. 2.00 2.43 10.00 0.200 #HkxxgrxH 0.100
no OF VIOLS 4 0 0 0 0 0 1 0 0 0
PERCENT VIGL 3. 0. 0. 0. 0. 0. 50. 0. 0. 0.
MINIMUMVIOL 6.503 0.000 0.0000 0. 0.00 0.00 15.00 0.000 0.00 0.000
MEANVICL 6.725 0.000 0.0000 0. 0.00 0.00 15.00 0.000 0.00 0.000
MAXIMLMVIOL 6.500 3.000 0.0000 0. 0.00 0.00 15.00 0.000 0.00 0.000
MIN CRITERIA 7.000 %%xxiusyw SERFFFREX AR EREE FXXERPRAS FFRFHFAFIE FEXFFFHEFT SEATFEUEFT AFIXFFEREX FEHXIFIEX

MAx CRITERIAZFx3XFRN¥ 0.500 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000




[SXAS

3T3&ET KSTRIZVAL CATZ 49/12/15 -  STAND — VERSIJN OF MAY 1988 S T N 1.SUMMARY.3
YAV140
4711 33.0 120 56 56.0 1
YAKIMA R AT CLE ELUM

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPAZAMINT/ZSTRIAM Y AKIMARIVER 3ASIN
1113YysB 760223 HQ 17030001032 0006.620 OFF

0330 FEET DEPTH

SUMMARY CF VIOLATIONSON SAMPLZS COLLECTEDFROM 740372170 87/03/02

00s13 73304 3053s 03400 00335 01147 01077 01092 00930 00946
NO2-N NIT + 4R BDIL-3R3E Pd PTSSIUM SELENIUM  SILVER ZINC SODIUM SULFATE
21Ss G&45 SATR FRICN=-GR K¢DISS SE,TOT AG,TQT IN,TOT NA,DISS S0C-01SS
MG/L 1 54T MG/L Sy MG/L ugsL uG/L uG/L MG/L MG/L
NG CF VYmLUES e ¢ ¢ 10 1 2 0 2 1 1
MEAN 0.000 9.0 0.000 7.450 1.170 5.00 0.000 3.50 4.60 0.96
MZOIAN FEERIFFRR AFEARFXIE REEIRY RS 7.400 1.170 500 444444444 3.50 4.60 0.96
NG CF VIGLS c G 0 0 0 0 0 0 1 0
PZRCINTVIOL 0. 0. 3. 0. 0. 0. Oe 0. 100. 0.
MINIMULM VIOL 3.300 33 0.200 J3.0002 0. 000 0. 00 0. 000 0.00 4.60 0.00
MeaN VIoL 0.003 0.9 0.000 0000 0. 000 0. 00 0. 000 0.00 4.60 0.00
MAXIMUM VIOL 5.000 0.0 0. 000 0. 00i J 0. 000 0.00 0. 000 0. 00 4.60 0.00
MIN CRITZRIAXFZHRIFHE FRXTXLE¥R LFEFREIRHX 5.500 444444444 t¥ikxsiss xideedess Ihhgksusd 15. 00 444444444

MAX CRITZRIA 3.100 103.0 1. 000 3.000 5.000 10.00 3.000 10.00 75.00 50.00



12O

STURET RETRIEVAL DATE 89712/15 - STAND = VERSION OF MAY 19838 STN 1.SUNMARY.4

/TYPAJAMBNT/STREAM

NC OF VALUES

MEAN

Mz OIAN

NG JF YIOLS

PERCENT VIOL

MINIMUM VIOL

McAN VIOL

MAXIMUM VIOL

MIN CRITZRIAx%

MaX CRITERIA

YAV140

47 11 33.0 120 56 56.0 1

YAKIMAR AT CLE ELUM

53037 WASHINGTON KITTITAS

PACIFIC NORTHWEST

YAKIMA RIVER RASIN

1119YSBR 760223 HQ 17030001032 0006. 620 OFF
0000 FEET DEPTH

SUMMARY OF VICLATIONS ON SAMPLESCOLLECTED FROM 74/03/72170 87703702

00010 70301 00530
WATER DISS S3L RESIDUE
TEMP SUM TOT NFLT
CENT MG/L MG/L
138 0 127
8.89 0.0 10.00
Be65 H¥EFmAERX 3.00
17 0 2
12. 0. 2.
15. 40 0.0 100. 00
16.65 0.0 253. 50
18. 10 0.0 407. 00
FEuued EELERFEEE FHEIRELTX
15.00 400.0 80.00




2¢co

STIRET RETRKIEVAL LaTE 36701739 - STiND - VERSION OF HAY 1386 STN  2.SUMMARY.1
YAV1aDd
47 11 33.0 120 56 56.0 1
YAKIMA R AT CLE ELUM
33037 WASHINGTON KITTITAS
PACIFIC NJURTHWEST
/1YPAZAMBAT/STRCAMN YAKIMA RIVER BASIN
1119US8R 760223 HQ 17030001032 0036.620 OFF
3003 FEET C:iPTH
SUMMARY OF VIOLATIONS ONSAMPLES COLLECTED FROMB9/12/719 T 0 89712719
11105 00512 01002 01307 01027 30405 50064 09940 01034 01042
ALULMINIM  UN-TONZID ARSENIC SARIUM CADMIUAM caz2 CHLORINE CHLORIDE CHROMIUM CCPPER
AL, TLT NA3I-N AS,T2T 3A4707 CO,TaT FREZ AVL TOTAL CRLTOT Cu,TaT
G671 MO/L uG/L uGsL uG/L MG/L MG/L MG/L uG/L Us/L
NU G VALL:S 1 1 1 1 1 1 1 1 1 1
GemN RN J.{902 5.03 5000. 2. 200 34200 0.101) 0.705 2.909 2.
1EDIAN 40.03 0.0002 5.00 5030. 2.4900 0.200 0.1013 0.709 2.000 2
Nd L= VIOLS 1 ¢ o 0 0 0 n 0 0 0
PLKCENT VIGL iGJ. Je 0. Ja 0. 0. 0. I8 Oa 0.
AINIMULA VIDL 40400 2.0300 0.00 J. 2.000 0.000 ¢.000 0.000 0.000 0.
ALAN VIoL 40400 C.2000 5.0 0. 74309 G.000 0.0509 0.000 0.000 C.
MAKIMUM VIOL 40.09 G.023C0 0.03 0. 3009 343090 U.009 2.000 0.900 0.
MiIN CRITZwIAzs B e i g VER iy g xGkdordy adissdidd KR EEagsgs
AAX CRITznin 10.00 5000. 54309 1.969  ~ 0.:00 4.9000 2.900 1630,

[




€¢O

FTIYFPasariutiTs 57 -

NL ouF o vaLuZl

A Al

ArulaN

Nu odr vided

PeERCanT VIIL

qhiddu vIZL

Me AN vIJaL

AdxIMuM vill

MIN LRITERIA

MAX CRIVorIAmasag

“Ti

VICLATIONS ON

Jivss

IRUN

Sy T2T

J/L

1

Yavi«o

4 7 1133.0 120 56 50.0 1

YAKIMARATCLS ELUH
WASHINGTON

€3027

PACIFIC NORTHWEST

YIKiMA

1113usSkR

RIVER 3JASIN
753223

0300 FE:=T 0O=PTH

00325
MONSITUM

MGe3L35

KnG/L

1

2.31

15.C0

01355
MANGNESE

M

us/L

KITTITAS

HJ 1753000103~

71300
“ERCURY
HG,T0TAL

JersL

SAMPLZS CCLLECTZD FROM 83712719 TO 89712719

019067
NICKEL
Ni,TOTAL

UG/

EREY e SUMMAKRY o ¢

0036.620 OfFF

00531

NOZEND3

N-3TISS
MG/L

J.030

0.0230




2o

STURET

RETRIEVAL DAT: 30/01/3C

/TYPAZAMBNY/STREAM

WG UF VALULCS
VoAl
AEDTAN
«C 0OF VIJLS
PE~CENT VIGL
MINIAUM VvIOL

AeaN VIO

AaxImum vIOL

SUMMARY 2F

G0a13 13004
NJ2-~N WIT +
J1sS w45 SATR
Au/L X SAT
0 1
0500 G8.2
NEAFARFEL 93.2
G 0
Je J
J.4000 3.9
5.100 Jo
0.0U3 0.0

MEN CRITzRIASRINE

Max CRITIRIA

j0556
OIL-GRSE
FREUN=-GRK

AG/L

1

1.009

1.303

STAND

00409
PH

Sy

T3

5.470

VERSIINOF HAY

9092%
PTSSIUN
KsDIS5
MG/L
1
Je3vl

J.331

<

0.300

Geold

Q.0C3d

138¢

YAV140
47 11 33.0 120 53656.0 1
YAKIMAR AT CLE ELUM
53037 WASHINGTON
PACIFIC NGRTHWEST
YAKIMA RIVER 3ASIN
1113US3R  T6vu223
0J0J FEZT LEZPTH

KITTITAS

HQ 17030001032 0036.620 DFF

VIOLATIINS ON SAMPLES CULLECTED FROM 33712719 TO 39/12/19

JI147 01717 01092 00330 10946
SELENIUM SILVER LINC SODIUM SULFAT:Z
S5ETUT AG,T3TY INSTIT NA,DISS S04-D1ISS

UssL J6/L uG/sL MG/L MG/L

1 1 1 1 1

5.00 2.009 5.00 2.30 1.4;
5.30 2.000 5.00 2.30 1.44
0 0 0 1 0

0 3. 0 103. 0

0.00 0.009 0.00 2430 0.00
0.C0 3.003 0.00 L.35 0.00
G.03 0.303 0.00 2.35 0.03
FARART S IRERRLG R R UARIIER 1500 wovvrrraa
10.00 3 501 10.00 TS.03 50.00

STN Z.SUMMARY.3



szo"

sTonzl Roicllvey Tall #37007:C LTAND = VZIASIGON Or MAY 1338 STN  2.SUMMARY.4
YAV140
47 1. 33.9 120 5 £6.0 1
YAKIMARAT CLE ELUM

23037 WASHINGTON KITTITAS
PLCIFIC HIURTHAEST
SN Al Mo T /0T it YAKIMA RIVER BASIN
1113U38Rr 760223 HQ 17035001332 9006.420 OFF

COUO0 FEZT DEPTH

SUAMARYE OF VIOLATIINS SN 5aMPLES CJLLECTEC FRUM 39712719 YO 89712719

5l 702010 fa3z0
wal ok Jidd zdl ReSIDU:E

[ R TuT NFLT

O e RIVAS
HYoJdr o vALL LS e 3 1
Mz AN el 44.7 2.00
iz U LAN 3ol Hdhe PAVET
NGowD Viold 2 4] J
PERLENT VLJL Je J e Je
AaNIMes vICL J.02 .3 0.0
MoaN VIuL U.d) Jed 0.09
MAX1IMLA VIO Joud J.0 0.00

R T T T s e v et ay B R v
AL CRITIALAmmde g arkdawnta gfadgsisy

<

48X CRITzrIR 15.00 4uN.d 40.00




9¢90

STURZT wTRIEVAL DATS

FTYPAZAMBNT /WL L

01105
ALUMINIM
ALy T3T
Ju/L
NG Ur vALULCS
MEal 20.00
MEJLAN 2u.00
NG OF VIJLS
PERCENT viOL 1G3.
MINIMUM VIOL 20.00
MEAN VIOL 20.00
MAXIAYM VIOL 20.0¢C

MIN CRITER[Awdsdasiks

MAK CRITEKLA 10.00

¥0/G1730

J0s1
UN=ZTun
NAS-N

MG/L

1

0.030:

(> ]

«0302

- STAND = VZRSIUN OF MAY 1988 STN
YAVZ210
47 11 28.0 120 58 00.3 4
CLE ELUMUELL 20N 15E 2800D
53037 WASRINGTON KITTITAS
PAaCIFIC NORTHWEST 130400
YAKIMA RIVER
1113USBR 891215 17030001
0000 FEET DEPTH
SUMMARY OF VIOLATIONS Oh SAMPLESCOLLECTED FROM89/12/19T0 89712719
2 3100° 010207 61027 00405 50064 00940 01034 01042
LD ARSENIC BARIUN CADMIUN ca2 CHLORINE CHLORIDECHROMIUM COPPER
AS,TOT A, TOT CO»73T7 FREEAVL TOTAL CR,TOT CU,TOT
JG/L utLsL Uo/sb MG/7L MG/L MG/L uG/sL uGsL
1 1 1 1 1 1 1 1
5.00 5000. 2.000 1.300 0.100 6.027 2.000 3.
5.00 ERYEUN 2.000 1.300 0.100 6.027 2.000 3.
0 0 0 1 0 1 0 0
0. 0. 0. 100 0 100 0. Oe
0.09 0. 0.003 1.800 0.000 6.027 0.000 0.
0.00 ¢. 0.000 1.300 0.000 6.027 0.000 0.
0.00 0. 0.000 1.800 0.000 6.027 0.000 0.
FEXHLERER REXENREERLE KPR IEFRL RIFXFHFEF IR FwxRE TR FEEF exy KpRExgxLx
10.00 5000. 5.000 1.000 0.100 4.000 2.000 7000.

5.SUMMARY .1

N



LCQ

STORET RETRIEVAL DATE 94701730 - .  STAND ~ YERSION OF HAY 1988 STN S5.SUMMARY.2
YAV210
h - Do e - CLTe - AT 11728.0.120 58 00.0 4 . .7 - -
CLE ELUN MeLlh 20N 15€ 28000
53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST 130400
/TYPAZAMBNT/ZWELL T YAKIMA RIVER
1119USBR 891216 17030001
0003 FEET DEPTH
SUWRARY OF VIDLATIONS ON SAMPLES CUtLLECTED FRGM 89/12/19 TO 89/12/19
0300 30950 71875 01045 01051 30925 01055 71900 01067 00631
0o FLUORIDE HZS IRON LEAD AGNSIUM MANGNESE RERCURY NICKEL NGZ2END3
Fe0ISS FE »TOT PBLTAT MG,CISs MN MG, TOTAL NIL,TOTAL N-DISS
MG/L MG/L MG/L UG/t ue/sL MG/L uGsL UG/L uG/L MG/L
MO UF VALU:S 1 1 1 1 1 1 1 1 1
Neal 2.703 G.1030 0.0100 100. 2.00 15.32 35.29 0.200 5.00 0.020
MEDIAN 0.700 0.100 0.0100 100. 2.00 15.32 35.00 0.200 5.00 0.020
W0 OF VIuLs 1 0 0 0 0 1 1 0 0 0
PERCENT VIOL 100. 0. 0. Ue 0. 100 100. 0. 0. 0.
MINIHUM VIUJL 0.700 0.000 0.0060 0. 0.00 15.32 35.00 0.000 0.00 0.000
MEAN VIOL G.700 £.000 0.0000 0. 0.00 15.32 35.00 0.000 0.00 0.000
MAaXIMUM VIOL 0.703 0.000 0.0000 0. 0.00 15.32 35.00 0.000 0.00 0.000
MIN CRITERIA - 7.000 #Hdekirwddyn wRuRidRis REseiddsd SERElsdig shifiifsd SIrwehiiys Srdsfdsd fdfkidpass Sxikiissx
MAX CRITZRIAZEFEzxRn J.500 0.0100 1000. 20.00 15.09 10.00 0.200 10.00 1.000




820

STUR=T kaTxlIczval

/TYPAZAMBNTI /ALl

NU UF

MEAN

McCIlah

NC ub VIaLs

PERCENT VIOL

MINIMUM VIOL

MZAN VIOL

MAXIMUM VIOL

MIN CRITERIARFRR

MAX CRITERIA

uuTZ 93/01730 - STAND - VERSIUN OF HAY 1938 STN S.SUWMARY.3
YAV210
47 11 28.0 120 53 00.0 4
CLE ELUMYELL 20N 15E 28DD0
53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST 130400
Y2KIMARIVER
1119U3BR 891215 17030001
0303 FEET DEPTH
SUMMARY O F  VICLATIONS ON SAMPLES COLLECTED FROM 897127197 0O 89712719
22515 T3G04 20556 004C2 00335 31147 01077 01092 00930 00446
Li-N NIT + AR JIL-3KSE Py PTSS1UM SELENIUM SILVER ZINC SocIuM SULFATE
L3> A5 S2TR FRION-SR KeDISS SE,TAT AG,TOT IN,TGT NA,DISS S04-J1ISS
Wo/h HETAI Be/L Sy MG/L us/L uGsL uG/L MG/L MG/L
0 N 1 1 1 1 1 1 1
0.203 125.56 1.000 6.150 3.782 5.00 2.000 5.00 4.31 11.53
BRI 12545 1.000 5.153 G.782 5.00 2.000 5.00 4.37 11.53
1] 1 G 0 0 0 0 1 0
9. 100. Ge 100. 0. 0 0. 0 100. 0.
0.C00 12645 0.092 34150 0.000 0.00 0.003 0.00 4.31 0.00
0.002 126.5 0.500 3.153 0.000 0.00 3.000 0.00 4.37 0.00
0.002 126.5 3.000 3.150 3.000 0.00 0.000 0.00 4.37 0.00
HHRFE FEEFEFETF RARFFIRER 6.500 % fEvkE RpdREEd HdiRidiss IEERiis 15. 00 #H&xsussx
0.i0vV 103.0 1. 000 3.000 5.000 10. 00 3.000 10. 00 75.00 50.00



620

STORET RETRIEVAL OUATE 320/31/30 - STAND =. VERSION <“OF MAY 1388 STN S.SUMMARY.4

YAV210
CLELELUM.OYVEIZ0 520N0.15€4 280DD
" 53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST 130400
ZYYPAZANBNT/ZWELL YAKIMA RIVER
1119US8BR 891216 17030001

0003 FEET DEPTH

SUMMARY OF VIDLATIONS ON SAMPLES COLLECTED FRCHM 89/12/19 79 89/12/19

u0019 70301 00530
WATER 0DISS SGL RESIDUE
TEMP SUM TOY NF LT
CENT #G/L MG/L
N3 OF VALUZSS 1 1 1
Ao AN 7.93 162.3 2.00
AELLAN 7.90 162.3 2.00
NJUOF VIOLS ¥ 0 0
PERCENT VIOL 0. a. J.
MINIMUM VIOL 0.03 0.0 0.00
MEANVIOL 0.03 3.0 0.00
MAXIMUM VIOL 0.00 0.0 0.00

MIN CRITERIAZSHESE AR SEXFLEEeE RFEBLRXET

MAX CKRITZRIA 15.09 400.0 80.00




0E0’

3TORET RETRIZVAL DATZ 39712715

/TIPAZAM3INT/ZSTRZAM

STAND - VERSION OF NAY

1948
YAV1T2
46 44 54.0 120 48 06.0 3

NACHES RIVER AT OLD YAKIMA INTAKE
53077 MASHINGTON YAKIMA
PACIFIC NORTHWESY 130400
YAKIMA RIVER

1113USSR 890422 17030002

0000 FEZT OZPTH 494 METERS ELEVATION

SUMMARY GF VICLATIONS ON SAWPLES COLLECTED FROM 89/04/10 TO 89704710

01125 Jds512
ALUMINUM  UN-TuNID
AL TZT W3-8
UG/L MG/L
NO OF VALUZS v 1
MZaN 0.00 0.3001
MEDIAN Ld kR RAE
NC OF VIJLS 0 0
PERCENT VIOL 3. J.
MINIMUM YVIOL 0.00 d.02G3
MEAN ¥YIOL 0.00 0.00CO
MAXIMLM VIOL 0.00 G.00G0
MIN CRITERIAS:SRRukxstrs fhsmFuxinik w¥uk
MAX CRITERIA 10.00 0.0125

01202

ARSENIC

AS,TCT
UG/t

301007

3ARIUM
SA,TIT
ue/L

01027
CADMIUM
CC s TCY

uG/L

00405 50064 00940 01034
cg2 CHLORINE CHLCRIDE CHROMIUM
FREE AVL TOTAL CR # TOY
MGZL MG/L MG/L uGsL
0 0 1 0
0. 000 0. 0000 0. 709 0. 000

0 0 0 0

0 0 0 0
0.000 0.0000 0.000 0.000
0.000 0.0000 0.000 0.000
0.000 0.0000 0.000 0.000

04709 =3&kidnsd k%

STN

01042
COPPER
cu, 70T

uG/L

0.

0.

FERFRERLE KPRk RRFERexEk e ER FREIRETEX

7000.

9.SUMMARY. 1



L€D

3TGRZT RETRIEVAL DATE 89712/15

/TYPAZAMENT/STREAM
00300
D3
MosL
NO OF VALUES 1
ACAN 11.603
MECIAN

NC aF VIOLS
PERCENT VIOL
MINIMULM VIOL
MIAN VICL

MAXIMUEMVIOL

MIN CRITERIA

-S TAND

- VERSIONOF MAY 1988

YAV172

46 4454.0 1204806.0 3

NACHES RIVER AT OLD YAKIMAINTAKE
53077 KASHINGYON YAKIMA
PACIFIC NORTHWEST 130400
YAKIMAPIVER

1119US8R a90422 17030002
0000 FEET OEPTH 494 METERS ELEVATION

SUMMARY OF VIGLATIJINS ON S4MPLES COLLECTED FROM 39/04/10 70 8970410

00953
FLUGRIDE
FsDISS
NG/L

¢

7.000

11.600 m*xpxudhxsk

MAX CRITZIkIAZw¥wwwass

0.000

71375
H25

MG/

0. 0300
0. 0000

01045
IRON
FE #TOT
uG/sL

01051
LEAD
PB, 70T

UG/L

50925 01055 71900 01067
MGNSIUM MANGNESE MERCURY NICKEL
MG, DISS MN HG,TOTAL NI,TOTAL

MG/L uGsL uGsL UGsL

1 0 0 0
1.70 0. 00 0.000 0. 00

1.7 0 Z¥ukaddhd xRxfdbddk xgghfhhkis

0 0 0 0

0. 0. 0. 0.
0. 00 0. 00 0. 000 0. 00
0. 00 0. 00 0. 000 0. 00
0. 03 0. 00 0. 000 0. 00

STNO

00631
NO2&aNO3
N-DISS
MG/L
1
0.013

0.010

SUMMARY. 2




2e0

STURET RETRIEVAL CATE 3539/1

/TYPALA/ZAMENT/STRIAM

90513
ND2=N
cIss
MG/L
NC JF YALUZS 0
MEAN 0.002
MEDIAN EREEEETHR FFED
N C JFVidls 0
PERCzAT VIDL 0.
MINIMLM VIOL 3.003
MEAN VIOL 0.003
MAXIMUM VIOL 0.003

MIN CRITERIAZRFHEIZRSRR

MAX CRITERIA 0.100

STAN5 = VERSION CF M A Y 1988 STN
YAV172
4644 54.0 120 4806.0 3
NACHESRIVER AT OLD YAKIMA INTAKE
53077 WASHINGTON YAKIHA
PACIFIC NORTHWEST 130400
YAKIHA RIVER
1119USBR 690422 17030002
0O0OUO FEET DEPTH 494 METERS ELEVATION
SUMMARY OF YIOLATIONSON SAMPLESCOLLECTED FROM 8§9/04/10T0 89704710
75004 00556 00400 00935 01147 01077 01092 00930 00946
NIT + AR 3IL-GRSE Py PTSSIUM SELENIUM SILVER ZINC SOOIUM SULFATE
GhS SATR FRZCON-GR KeLISS SE»TOT AG,T2T INs TOT NA,DISS 504-DISS
4 SAT “G/L su MG/L uG/L uGsL UGsL MG/L MG/L
0 3 0 1 0 0 0 1 1
D49 0.000 0.000 0.782 0.00 0.000 0.00 3.45 3.84
ARFFE ARFErEiw LxihFFs 0.7 8 2 #xsduwids sespxdxsg Spfetidis 3.45 3.04
0 0 0 0 0 0 0 1 0
0 0 0. 0 0. 0. 0. 100. 0
0.3 0.003 0.500 0.000 0.00 0.000 0.00 3.45 0.00
0.0 0.000 0.303 0.C00 0.00 0.000 0.00 3.45 0.00
0.0 0.000 0.000 0.000 0.00 0.000 0.00 3.45 0.00
ey 6 .50 0 wtkddhkidy fxdkkikion xeubdiiord Ibkdwkkix 15. 00 sx&¥xxxds
103.0 1. 000 £.000 5.005 10.00 3.000 10.00 75.00 50. 00

9.SUMMARY.3



€€0

STORET RETRIEVAL DATE 89/12/15 - STAND = VERSION OoF MAY 1988
YAV172
46 44 54.0 120 48 06.0 3
NACHES RIVER AT oD YAKI VA INTAKE
53077 WASHINGTON YAKI VA
PACI FI C NORTHWEST 130400
/TYPAZAMBNT/STREAM YAKI MA  RIVER
1119USBR 890422 17030002
0000 FEET DEPTH 494 METERS ELEVATION

NO OF VALUES
MEAN

MEDIAN

NO OF VIOLS
PERCENT VIOL
MINIMUM VIOL
MEAN VI L

MAXIMUM VIOL

MIN CRITERIA=#akxkixnk

MAX CRITERIA

00010
WATER

TEMP

CENT

0.00

0.00

15.00

SUMMARY OF VIOLATIONS ON SAMPLES
70301 00530
0ISS SOL RESIDUE
SUH TOT NFLT
MG/L MG/L
1 1
57.0 20.00
57.0 20.00
0 0
0. 0.
0.0 0.00
0.0 0.00
0.0 0.00

E2 23 2222 2 2 E 2 23 gt

400.0 80.00

COLLECTED FROM 89/04/10 TO 89/04/10

SIN

9.SUWIARY .4




STORET RETRIEVAL DATE 89/12/15 - STAND - VERSION OF MAY 1988 STN 8.SUMMARY.1
YAV032

46 44 58.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKIMA MUNI INTAKE S§341SN16E

53077 MWASHINGTON YAKIMA

PACIFIC NOKTHWEST 130400
/TYPAZAMBNT/LAKE Y AKIMA RIVER

1119USBR 880827 17030002

0000 FEET DEPTH 501 METERS ELEVATION

SUMMARY OF VICLATIONS OJN SAMPLES COLLECTED FROM 88/08/01 TO 88,/08/01

01105 00612 01002 01007 01027 00405 50064 00940 01034 01042

ALUMINUM UN=-IONIZID ARSENIC BARIUM CADMIUM co2 CHLORINE CHLORIDE CHROMIUM COPPER

AL,TCT NH3-N AS,TOT SA, TAY CO,TOT FREE AVL TOTAL CR,TOT cu, TOT

UG/L MGZL UGsL UG/sL uG/sL MG/L MG/L MG/L uGsL uGsL

NO OF VALUZS 1 1 1 1 1 1 0 1 1 1
MEAN 150. 00 0. 0013 5.00 500C. 2.000 1. 000 0.0000 0.354 2.000 2.
MED I AN 150. 00 0.0013 5.00 5000. 2.000 1. 000 #x&kusss 0.354 2.000 2.
NC @F VIOLS 1 0 0 0 0 0 0 0 0 0
PERCENT VIJL 100. 0. 0. 0. 0. 0. 0. 0. Do 0.
MINIMLM VIOL 150. 00 0. 0000 0.00 0. 0.000 0. 000 0. 0000 0.000 0.000 0.
MeanN VI QL 150. 00 0. 0000 0.00 0. 0.000 0. 000 0. 0000 0.000 0.000 0.
MAXIMUM VIOL 150. 03 0. 0000 0.00 0. 0.000 0. 000 0. 0000 0.000 0.000 0.

O MIN CRITERIA#Fkkxvdd Tdydimfdy Rdkdtbpdd RRRKEEGeEx wheofhts Kfhdddddd SRSkt whddghedrd Shkkkhdds dhxgrirs
w

®  MAX CRITERIA 10.00 0.0125 10. 00 5000. 5.000 1. 000 0. 0100 4.000 2.000 7000.



STORET RETRIEVAL DATE 89/12/15

-~  STAND = VERSION OF MAY

1988
YAV032
46 44 58.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKINA MUNI

STN

INTAKE S$3415N16¢&

53077 WASHINGTON YAKIMA

PACIFIC NDRTHWEST 130400

YAKIMA RIVER

1119USBR 880827 17030002
0000 FEET DEPTH 501 METERS ELEVATION

SUMMARY OF VIOLATIONS OJN SAMPLES COLLECTED FROM 88/08/01 TO 88/08/01

/TYPA/AMBNT/ZLAKE
00300 30950 71373 01044 01051
DO FLUCRIDE H2S IRON LEAD
FyDISS FE,TOT PB,TOT
MG/L MG/L MG/L uG/L uG/L
NG OF VALUES 1 1 1 1 1
MEAN 11.100 0.100 0.0100 130. 2.00
MEOILIAM 11.1090 0.103 0.0103 130. 2.00
NO OF VIOLS 0 0 0 0 0
PERCENT VIOL 0. 0. 0. 0. O
MINIMUM VIDL 0. 000 0.000 0.0300 0. 0.00
MEAN VIOL 0. 000 0.000 0.0000 0. 0.00
MAXIMUM VIOL 0. 503 0.000 0.0000 0. 0.00

o MIN CRITERIA 7.000 H%EFFXERFFR

w

O MAX CRITERIAZ®TwALEE: 0. 500

00925 01055 71900 01067 00631
MGNSIUM MANGNESE  MERCURY NICKEL ND2END3
MG,DISS MN HGs TOTAL NI, TOTAL N- O SS

MG/L uG/L uGsL UG/sL MG/L

1 1 1 1 1
1.34 20.00 0. 200 10. 00 0.010
1.34 20.00 0. 200 10. 00 0.010

0 1 0 0 0

0. 100. 0. 0. 0.
0.00 20.00 0.000 0.00 0.000
0.00 20.00 0.000 0.00 0.000
0.00 20.00 0.000 0.00 0.000

Skt iiy Shkdpfklsk GoEpdkghhdk KEEIALIFR CPEEEIBAE FEEGXEGEE SEokEIREx ShEprgEEk

0. 0100 1000

20.

00

15. 00 10. 00 0.200 10. 00 1. 000

8.SUMMARY .2




29¢€0

STORET RETRIEVAL OATE 89712715 - STAND - VERSION OF MAY 1988 STN B.SUMMARY.3
YAV032
46 44 S5B.0 120 49 13.0 3
SEEPAGE POND AT OLD YAKIMA MUNI INTAKE S3415N16E

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
/TYPA/ZAMBRT/ZLAKE YAKIMA RIVER
1119USBR 839827 11030002
0000 FEET DEPTH 501 METERS ELEVATION

SUMMARY OF VIOLATIONS OR SAMPLES COLLECTED FROM 88/08/01 TO 88/08/01

90613 73004 00556 00400 00935 01147 01077 01092 00930 00946
NO2-N NIT + AR OIL-GRSE PH PTSSIUM SELENIUM SILVER ZINC SODIUM SULFATE
DISS GAS SATR FREGN=-GR KsDISS SE,TOT AG,TOT IN,TOTY NA,DISS S0S-DISS
MG/L 2 SAT MG/L su MG/L uG/L uG/sL UG/L MG/L MG/L
NG OF VALUES 1 1 1 1 1 1 1 1 1 1
MEAN 0.010 99.0 1. 000 8.880 0.782 5.00 2.000 5.00 3.22 2.40
MEDIAN 0.010 39.0 1. 000 0.880 0.782 5.00 2.000 5.00 3.22 2.40
NO OF VIOLS 0 0 0 1 0 0 0 0 1 0
PERCENT VIOL 0. 0. 0. 100. 0. 0. 0. 0. 100. 0.
MINIMUM VIOL 0.000 0.0 0. 000 8.880 0.000 0.00 0.000 0.00 3.22 0.00
MZAN VIOL 0.000 0.0 0.0090 0.830 0.000 0.00 0.000 0.00 3.22 0.00
MAXIMUM VIOUL 0.000 0.0 0. 000 8.880 0.000 0.00 0.000 0.00 3.22 0.00
MIN CRITERIA%#HR¥itshky HEkFsdits AERkRaxLd 60500 whthkipkkk AEREREXAX ThhkdFkkt SkXEXREEE 15. 00 #sxxusdsns

MAX CRITERIA 0.100 103.0 1. 000 0.000 5.000 10. 00 3.000 10.00 75.00 50.00



€0

3TORET RZTRIEVAL

/TYPAZAMSNT/ZLAKE

NO JF VALUES

MZ AN

MEDIAN

NC QF VIILS

PERCENT VIOL

MINIMUM VIJL

McAN VIOL

MAXIMUM VIOL

DATS 89712715 - STAND =~ VERSION
SUMMARY OF VIOLATIONS ON SAMPLES
03010 70301 0C€530
WAT=R 0ISS SOL RESIDUE
TEMP SUM TOT NFLT
CENT MG/L MG/L
1 1 1
19.90 430 5.00
19.90 49.0 5.00
1 0 a
103. Jde. 0
19.40 3.0 0.00
19.50 0.0 0.00
19.90 0.0 0.00

MIN CRITZRIAZ¥xxx&kikx

MAX CRITERIA

15.90

TG EREE wEERER LXK

400.0 80.00

OF MAY

1388

YAV032

46 44 58.0 120 49 13.0 3

SEEPAGE POND AT OLD YAKIMA MUNI

STN

INTAKE §53415N16E

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400

YAKIMA RIVER

11313US8R 880827 17030002
0000 FEET DEPTH 501 METERS ELEVATION
COLLECTEO FROM 88/08/01 TO 88/08/01

84SUMMARY . 4




8€0

3TOREY RZT«IEVAL DATE 90701730

/TYPAZAMSNI/ZMELL

06 UF VALUcS

AcAN

ASJIAN

46 OF VIGLS

PL.CENT VIOL

MmaNIMUM VIOL

McAN VICL

MAXIMUM VIOL

MIN CRITERIAZFZZS

“4AX CRIT:zRIA

01105
ALUMINUM
AL, TOY
UG/7L

1
i7.03

77.00

10.090

SUMMARY

00512
UN-IJNZD

NH43-H
MC/L

1
0.3J03
0.0006

0

0.

0.0000

0.0125

GF Vv

0100
ARSENI
AS, TOY

uGsL

10.035

- STAND = VERSION

IDLATICNS ON

2 21007 0132
C  BARIUM CADMIU
84,TGTY cL,Ta1
UG/L uG/L
1 1
3000, 2.000
5050. 2.303
0 0
G. 0
0. 3.000
0. 0.0C0
0. 0.000
FEREEREEEF FRERRESL
5000. 5.000

O0F HAY 1933
YAVZ06

45 45 05.0 120 48 56.0 4

OAK FLAT WELL™! 1SN

53077 WASHINGTON
PACIFIC NORTHMWEST
YAKIHA RIVER

1113UsS8R 891216
0063 FEET DEPTH

SAMPLES COLLECTED FRCM 89712719

7 00405 5C05%
M cot CHLIRINE
FREE AVL
MG/L MG/L
1 1
0.4090 0.103
5.405 0.100
0 0
0 3
0.000 0.003
0.009 0.0060
0.000 0.000
RExpEpREE HYgpnking &
1.000 0.100

16E 24BAD
YAKIMA
130400

17030002

TO 89rs12719

00940 0103
CHLORIDE CHROMI
TOTAL  CR,TOT
MG/L uG/sL
1 1
1.064 6.00.1
1.064 6.000
0 1
0 100.
0.000 6.000
0.000 6.000
0.000 6.000
FERLHE EERFERRL
4.000 2.000

STN

4 01042
UM COPPER
CuU,TIT
uGsL

|. SUl 14ARY.



6vO

STIRET ReTALEVAL LATZ 90401733 ~  STAND - VERSIUN O f  MAY 1983 STN  1.SUMMARY,?2
YAV206
46 45 05.0 120 48 56.0 4
OAK FLAT wELL®J15N15E 24Ba0D

s3or? WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
JTYPAZAMONT/ZALLL YAKIMA RIVER

1113usBr 891216 17030002

0000 FEZTDEPTH

SUMMARY OF VICLATIONS O N SAMPLES COLLECTED FROM 89712719 T O 389712/19

2J300 36959 71975 01945 Ci051 33325 01355 71900 01067 00631
G2 FLYORIDE HZS IRCN LZAD MGNSIUM  MANGNESE MERCURY NICKEL NO2END3
Fy015S FEOTOT Py TaT MG,DISS MN HG,TOTAL NI, TOTAL N-JISS
HG/L B6/L 1G/L JG/L LGsL HG/L UesL uGsL uG/L MG/L
NG GF VALUES ~- 1 I 1 1 1 1 1 1 1 1
HEaN 3.5090 J.100 0.0100 350. 2.00 2.43 5.00 0. 200 5.00 0.080
MZOIAN 3.50 ) 3.1909 0.0103 350. 2.00 2.43 5.00 0. 200 5.00 0.080
NO UF YIJL$ 1 0 0 0 0 0 0 0 0 0
PERCEATVIOL 109. Q. 0. 0. 0. 0. 0. 0. 0. 0.
MINIMUM VIOL 3.50) 0.502 0.0000 0. 0. 00 0. 00 0. 00 0. 000 0.00 0.000
MEANVIOL 3.500 J.020 0. oooLl 0. 0.00 0.00 0.00 0. 000 0.00 0.000
MAXIAUM V1O0L 3.509 7.009 0. 0000 a. 0.00 0. 00 0.00 0. 000 0.00 0.000
MIN CKITSRIA Te000 ##sdiaass HFRAFLRE SXLEHEXEX FIRRWEXES FEXEFFXEE KPEEESTRE TP EHEAX TEERREEET TESAFEREE

MAX CRITorlAmZFxmaudksm:: 0.500 0.0100 1000, 20.00 15.00 10.00 0.200 10.00 1.000




STORET ReTRIEVAL DaTE 96G/701/30 e

/TYIPAZAMBNTZ7UWELL

NJO F VALUES
AZAN

Az DIAN
x00FVIOLS
PERCENTVIOL
MINIMUMVIOL
McANVIOL

AAXIMUM VIOL

MIN CRITERIA¥

ovo

MAX CRITERIA

® rede s
¥

STAND - ¥ERSIONOF

WAY 1983

YAV206
4645 05.0 120 48 56.0 4
OAK FLAT WELL™) 1SN 16E 24BAO
530717 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
YAKIMARIVER
1113Us8R 891216
0000 FEET DEPTH

17030002

SUMMARY OF VIOULATIONS ON SAMPLESCOLLECTEO FROMB89/12/197089/712/19

30613 73304 U556
NT2-N NIT+ AR OIL-GRSE
DISS GAS SATR FRIQON~GR
M6/L % SAT MG/L
1 1
0.000 124.5 1.000
ET P 124.5 1.000
1 0
0. 105. 0
0.003 124.5 0.000
0.003 124.5 0.003
0.90% 124.5 0.000
Bgand SRsrRissi SEERERELR
0.103 103.0 1.000

0040
PH

su

0 w6335
PTSSIUNM
KsDIS3

MG/L

1

2.346

2.346

STN 1.SUMMARY.3

01147 01077 01092 00930 00944
SELENIUM  SILVER ZINC SODIUM SULFATE
SE,TOT AG,TOT IN,TOT NA,DISS S0&-UISS

uG/L uG/L uGsL HG/L MG/L

1 1 1 1 1

5.00 2.0GD 5.00 4.a3 4.32

5.00 2.000 5.00 4.83 4.32

0 0 0 1 0

0 0. 0 100 0.

0.00 0.000 0.00 4.83 0.00

0.00 0.000 0.00 4.83 0.00

0.00 0.000 0.00 4.83 0.00
Fhdkdkhddd Kfkkghkg Skddhikekd 15. 00 ssgeokardeseseys
10.09 3.001) 10 .00 75.00 50.00



L¥D

STORET wzTQIiVAL wiTE 907017390 - STAWD =~ VERSION OF MAY 1983
YAV2D6
45 45 05.0 120 48 56.0 4
CAKFLAT WELL#FI 15N 16% 24840

S T N 1s.SUMMARY.4

53077 WASHINGTON YAKIMA
PACIFIC NURTHWEST 139400
/TYPAZARINT/WELL YAKIMA RIVER
1113US3Rr 891215 17030002

00CY FEEZT DEPTH

SUMMAKY UF VIULATIONS OGN SAMPL:ZS COLLECTEG FRGM89/12/19 T 0 89/12/19

VOSL: 70301 0053¢
WaTif 3155 SCL  RESIDUE
Toup SUM TQT HFLT
LT MG/L M5/L
NU UF VALUzS H 1 1
MEAR ) i0.59 31.9 4.00
MEULAN 10.22 91.6 4.00
NG UF VIJLS 0 0 - 0
PERCENT VIOL 2. 9. 0.
AINIMLCT VIOL 0.0 ) 0.00
MEAH VIGL 0.00 7.0 0.00
MAXIMUM V1uL 0.0v 0.9 0.00

MIN CRITzRIAZZSEsdnns Fwitawadd sdokdsids

MAX CRITZAIA LIV +00.0 30.00




O
»
N

JTanil KRETRICVAL

FTYP/ZARINIZNELL

NJd UF VALUGS
MTAN

M OIAM
N3O f YiJdLs
PERCENT VIOL
MINLMUM VIuL
MEAN VIOL

MAXIMUM VIOL

ML CRITERKIAZRTRZw%

MAX CKRITZIHIn

LAT:

Jil¢Q
ALUKIN
al,yTJ
Ju/L

.
-

82.00

62.00

st o ohe e
$was

5

10.00

J0/05/30 -

Stand

VIRSION CA M A Y 198%

SUMAMARY UF VICLATIONS UNSAMPLESCOLLECTED FROIM39/712/19T7 0 B9/12/19

3 06:12 01302
UM UN-TONLO ARSENIC
T 43 =-N 43, TaT
AG/L JG/L
1 1
D.30603 6.00
L.050C3 6.00
¢ 0
3. 5
L.0G00 0.C0
0.0000 0.00
0.3500 0.00
J.u225 10.00

01507
SARIUH
A TUT

Je/L

1
5000

5090.

01927
CADMIUM
CU»1T

UG/L

1
2.003

2.000

STN
YAV204
4644 55.0 120 4823.0 4
OAK FLAT WELL#*2 15N16E34ACA
53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 120400
YAKIMA RIVER
11179US8R 891215 17030002
0000 FEET CEPTH
00405 50064 00940 01034 01042
co2 CHLORINECHLORIDE CHROMIUMCOPPER
SREE AVL TOTAL CR,TOT CU,TaT
MG/L MG/L MG /L uG/L uG/L
1 1 1 1 1
0.305 0.100 3.900 18. 000 3.
0.800 0.100 3.900 13.000 3.
c 0 0 1 0
a. 0. 0. 100. 0.
0.000 0.000 3.000 18.000 0.
0.000 0.000 0.000 18.000 0.
0.000 0.000 0.000 18.000 0.
FXLEeaEE whIEREEks SEEEResdd Fedhkdfds cekhkdgbi
1.000 3.100 4.000 2.000 7000.

3.SUMMARY 1



| &Y}

3TORET KIIRLEVAL DATE 9¢/0i/30 - STAND = VERSION OF HAY' 1988 ST N 3.SUMMARY.2
YAV204
46 44 55.0 120 48 23.0 4
OAK FLAT WELL™2Z 1SN 16E 34ACA

53077 WASHINGTON YAKIMA
PACIFIC NORTHYEST 130400
/TIPAZAMBKT/ZHWELL YAKIMARIVER
1119USBR 291216 17030002

0003 FECTDzPTH

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTEDFROM 39712719 T7089/712/19

05300 30950 71875 01045 01051 JO925 01355 71900 01067 00631
oo FLUJRIDE H2S IRON LEAD MGNSIUH MANGNESE MERCURY NICKEL ND2END3
Fe0ISS FE,TOT PB,TOT MG, 0155 MN HGs TOTAL NI,L TOTAL N-OXSS
MG/ L MG/L MAG/L uGsL uG/sL nG/L uGsL uG/L UG/t MG/L
NC OF VaLu:-5 1 1 1 1 1 1 1 1 1 1
Moads i-503 a.441 0.0100 4150, 2.00 2.31 85.00 0.200 5.00 0.910
McDlaN 1.300 3.440 0.0100 4150. 2.00 2.31 85.00 0.200 5.00 0.010
NGO F VIJLS 1 0 0 1 0 0 1 0 0 0
PERCENT VIOL 100. 0. 0. 100. 0. 0. 103. 0. 0. 0.
AINIMUM VIOL 1.505 3.005 0.0000 4150. 0.00 0.00 85.00 0.000 0.00 0.000
McAN VIO 1.500 3.300 0.0200 4150. 0.00 0.C0 85.00 0.000 0.00 0.000
MAXLMUMV IO L 1.500 i1.003 0.0000 4150. 0.00 0.00 as.00 0.000 0.00 0.000

4INCRITERIA Tel0) »FxERBhid whhdkdrdsr wrdPRdius ehbRfedd RELFRERIL SEFxdhihs Txxddhkdd wdRbphiohs kkdkdhdkhgk

AAX CRITER AT whadisxn 3.505 0'.0100 1000. 20.00 15.00 10.00 0.200 10. 00 1. 000




R4 4]

STURET RCTRIEVAL DAYE

JTYPAZAMBNT/WELL
0651
WHoZ-N
Z1ISs
AG/L
NO OF VALUES G
MEAN 0.000
MEDIAN FEEFTFETF
NO OF VYIQLS 0
PERCENT VIDL
MINIMUM VIJL 0.009
MEAN VIOL 0.000
MAXIMUM VIOL 0.000

MIN CRITERIARZZ®RxF

MAX CRITERIA

30701730

SUMMARY 3F VIOLATIONS Oh”

3 73004 00556
4IT + AR DIL-GRSE
345 SATK FREON-GR
% SAT MG/L
1 1
123.4 1. 000
123.4 1. 000
| 0
100. 0.
123.4 0.000
123. 4 0.000
123.4 0.000
FhEdukds dEkRakEs
1C3.0 1.000

STAND - VERSION OF #™AY 1988 STN
YAV204
46 44 55.0 120 48 23.0 4
OAK FLAT WELL¥*Z 15N 16E 34ACA
53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
Y AKIMA RIVER
1119USBR 891215 17030002
0000 FEET DEPTH
SAMPLES COLLECTED FRCM 89712719 TO 89712719
00400 20335 01147 01077 01092 00930 00946
PH PTSSIUM SELENIUM  SILVER ZINC SODIUM SULFATE
KsDISS SE,TAT AG,TOT IN,TOT NA,DISS $04-DISS
su #G/L UssL uGsL yGsL MG/L MG/L
1 1 1 1 1 1
8.250 3.128 5.00 2.003 150.00 20.00 2.88
9.250 3.129 5.00 2.000 150.00 20.00 2.88
0 0 0 1 0 0
100. 0. 0 0 100. 0. 0.
B.250 0.000 0.00 0.000 150.00 0.00 0.00
86250 0.U00 0.00 0.000 150.00 0.00 0.00
8.250 0.000 0.00 -~ 0.000 150. 00 0.00 0.00
5.500 XL sEx ThFEkdd TPFhxkrdd xR EuLRk 15.00 slkgdfird
8.000 5.000 10. 00 3.000 10. 00 75.00 50.00

3.SUMMARY.3
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STURET RETRLSVAL DATE 90/01/30 -  STAND =~ VERSIIN OF Mavy 1988 STN 3.SUMMARY.4
TAV204
46 44 559 120 48 23.0 4
DAK FLAT WELL®Z 15N 16E 34ACA

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
/TTPAZAMBNTZWELL YAKIMA RIVER

1119usser 891216 17030002

0J00 FEET ODEPTH

SUMMARY UF VIOLATIONS DN SAMPLES COLLECTEO FROM 89/12/19 TO 89/12/19

00019 70301 00530
WATER 0ISS soL RE& SI0Us
TERP sumM TOT HFLY
CENT MG/L HG/L
Wd UF ¥YalUcSs 1 1 1
M AN 1C.50 128.0 2.00
MEDIAN 10.50 128.90 2.00
WG JF VIJLS 0 0 0
FeRCENT VIOL g. 3. 0.
HINIMUM VIOL 6.00 0.0 0.00
AEAN VIGL 0.03 3.0 0.00
MAXIMUM VIOL 0.03 0.0 0.C0O

MIN CRITERIAFS Y= %ys Lo ipds SERFER I

MAX CRITERIA 15.00 400.90 80.00

¥



STAORZT RETRIEVAL DATE 83712715

ZTYPAZAMBNT/STIEAM

NO OF VALLES
MEAN

MED I AN

NC OF VIOLS
PERCENT VIOL
MINIMUM VIOL
MEAN VIOL

MAXIMUM VIDL

a 105
ALUMINUM
AL,TOT

uG/L
1
230.00

230.03

100.
230.00
230.03

230.00

- STAND = VERSION OF MAY 1988 STN

YAV168
46 38 04.0 120 34 53.0 3
BUCKSKIN CK 150 ABY CONFLUENCE WITH SPRING CK

53077 HWASHINGTON YAKIMA
PACIFIC NORTHWEST 130400

YAKIMA RIVER

1119us8R 8130927 17030002
0000 FEET OEPTH 360 METERS ELEVATION

SUMMARY OF VIOLATIGNS ON SAMPLES CDLLECTEO FROM 88/08701 TO 837047113

00012
UN-ICNZID

Nn2-N
MG/L

i
0.0301
0.0001
0
0.
0. 0000
0. 0000

0.0000

21002 01007
ARSENIC  BARIUM
AS,TOT 38,707

uGsL us/t

1 1
5.03 5000
5.00 5000.
0 0
0. 0.
0.00 0.
0.00 0.
0.00 0.

0.

0.

01027
CADMIUM
CD,TOT

uGrsL

.000

.000

1

0.

.000

000

000

00405 50064 00940 01034 01042

€02 CHLORINE CHLORIDE CHROMIUM COPPER

FREE AVL TOTAL CR,TOT Cu, 10T

MG/L MG/L MG/L uGsL uGsL

1 0 2 1 1
20.000 0.0000 7.090 2.000 2.
20.000 Fddddkdiond 7.090 2.000 2.

'l 0 2 0 0

100. 0. 100. 0. 0.
20.000 0.0000 4,609 0.000 0.
20.000 0.0000 7.090 0.000 0.
20.000 0.0000 9.572 0.000 0.

“o MIN CRITERIAFZX¥xkFky Ndxdhyuhsy fdddrdddsx xphpfddid pxdndddd fxRpxdxdy Sdrfddfdds Ixdidddid SuidXydns ArifFiidd

E-N
@ MAX CRITERIA

10.00

0.0125

10. 00 5000

5. 000

1. 000 0.0100 4.000 2. 000 7000

4.SUMMARY. |
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/TYPAZAMBNT/STREAM

NC OF VALUES
MEAN
MEDIAN
NGO F VI3LS
PERCENT VIJ3L
MINIMLM VIOL
MZANVIOL

MAXIMUM VIBL

MIN CRITERIA

MAX CRITERIAX%x¥

YAV168
46 38 04.0 120 34 53.0 3
BUCKSKIN cK 150

53077 WASHINGTON YAKIMA
PACIFIC NORTHUEST 130400
YAKIMA RIVER

1113UsBrR 880827 17030002

0000 FEET DEPTH 360 METERS ELEVATION

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTEDFROM 88/08/01T70 89/04/11

00300 00950 71815 0104

DO FLUORIDE H2S IRON

FsDISS FEL,TOT

MG/L MG/L MG/L uc/L

2 1 1 1
9. 545 0.142 0. 0300 120.
3.545 0.140 0. 0300 120.

0 0 1 0

0. 0 1C0. 0
0.000 0.0CO 0.0300 0
0.000 0.000 0. 0300 0
0.000 0.000 0. 0300 0
Te 000 FXXIRFuFT FTIWERRLUX HXRITHEER
HhERE 0.500 0.0100 1600.

ABY CONFLUENCE WITH SPRING €K

5 01051 00925 01055 71900 01067 00631
LEAD MGNSIUM  MANGNESE MERCURY NICKEL NO2END3
PB,TOT MGy DISS MN HG, TOTAL NI,TDTAL  N=-DISS

uGsL MG/L uGsL uGsL uG/L MG/L
1 2 1 1 1 2
2.00 8. 88 10. 00 0.200 10. 00 2. 060
2.00 8.88 10.00 0. 200 10. 00 2. 060
0 0 0 0 0 2
0. 0. 0. 0. 0. 100.
0.00 0.00 0.00 0.000 0.00 1.325
0.00 0.00 0.00 0.000 0.00 2.060
0.03 0.00 0.00 0.000 0.00 2.200
i kkkgundk xFkEikkdk fkstiesns 444444444 A44444444 AA4444444
20.00 15. 00 10. 00 0. 200 10. 00 1. 300




.70

3TURET R=TRIZVAL DATE 39/12/15

FTIPAZIMINT/STRE

AINIMLM VICL
4o AN VIOL

AaXIMLM VICL
MIN CRITIZRIA®F=%

MAX CRITERIA

AM

1041
NC2-N
JISS
MG/

J.914

3.010

s
xR

SUMMARYOF VICLATIONSIOINS AMPLES

3 75004
NIT + aRr
345 5ATR

% 5AT

06556
OIL-GRSE
EREON=-GR

Mo/t

1.000

1.000

STAND - VERSION OF MAY 1388

004090

Py

SJ

T.040

7.063

3.200
0.000

0.000

00935
PTSSIUM
KyCISS
MG/L
2
3.323

3.323

STN
YAV168

4638 04.0 120 34 53.0 3

BUCKSKIN CK 150 A3V CONFLUENCE WITH SPRING CK

5307 7 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
YAKIMARIVER

1113USBR 830827 17030002
0000 FEEY DEPTH 360 METERS ELEVATION

COLLECTEDFROM 88708701 T O 89/04r11

01147 01077 01092 00930 00946
SELENIUM SILVER ZINC SODIUM SULFATE
SE»T0T AG,TGT IN,TOT NAsDISS $04-DISS

uG/L uGsL uG/L MG/L MG/L

1 1 1 2 2

5.00 2. 000 5.00 13.91 13.93

5.00 2. 003 5.00 13.91 13.93
0 0 0 2 0

0 0. 0 100. 0.

0.00 0.000 0.00 13.79 0.00

0.00 0. 000 0.00 13.91 0.00

0.00 0. 00U 0.00 14.02 0.00
wRELREEER khEdugiE sEksRgEEk 15.00 skdsikigs
10.00 3.000 10.00 75.00 50. 00

4. SUHItARY.3



STIRET RETRIEVAL

DATE

/TYPAZAMBNT/STREAM

NO OF VALUES
MEAN

MEDIAN

NO OF VIOLS

PERCENT VIOL
MINIMUM VIOL
MEAN VIOL

MAXIMUM VIOL

'O MIN CRITERIA®3%s
F-Y

MAX CRITERIA

0001
WATEZR
TEMP
CENT

15.20

15.20

50.

17.50

17.60

17.60

REFEE

15.00

MMARY 0o F VIOLATIONS o n

89712715 -
Su
0 70301 60530
DISS SOL RESIDUE
SUM TOT NFLT
MG/L MG/L
2 2
173.0 13.00
173.0 13.00
0 Y
0. 0.
0.0 0.00
3.0 0.00
0.0 g.C0
REREIXNFEFE RXFXXFIRN
«0C.Q 80.00

STAND - VERSIDN OF MAY 1988 STN

YAV168
4b 38 04.0 120 34 53.0 3
BUCKSKIN CK 150 ABY CONFLUENCE WITH SPRING CK

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400

YAKIMA RIVER

1113USBR 880827 17030002
0000 FEET DEPTH 360 METERS ELEVATION

SAMPLES COLLECTED FROM 8870870117 0 89704711

4+SUMMARY . 4




SYORCTRETRIEVAL DATE89712/15 - STAND = VERSION OF WAY 1928
YAV90R
46 38 05.0 120 34 50.0 3
NELSON SPRINGS SO FT ABOVE HATCHERY OUTFLOY

STN 5.SUWIARY.I

53077 WASHINGTCN YAXINA
PACIFIC NORTHWEST 130400
/TYPA/Z/AMBNT/SPRING YAXIMARIVER
1119uS8R 880827 17030002
0000 FEET DEPTH 360 METERS ELEVATION

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 88708701 710 89/04/11

31105 00612 31002 01007 c1a27 00405 50064 00940 01034 01042

ALUMINUM UN-IONZD ARSENIC 3JARIUM CAOMIUM co2 CHLORINE CHLORIDE CHROMIUM COPPER

AL TCT NH3=N AS,TOT BA,TOT CO,TOT FREE AVL TOTAL  CR,TOT CU,TOT

uGsL MG/L UG/t UG/L us/L MGZL MG/L MG/L uGsL uG/L

NO JF VALUES 1 2 1 1 1 1 0 2 1 1
MZAN 230.00 0.0304 5.00 5000. 2.000 19.000 0.0000 54558 2.000 2.
MeDI1AN 290.00 0.0004 5.00 5000. 2.000 19.000 %xFei&itsk 6.558 2.000 2.
NC O F vIGLS 1 0 0 0 0 1 0 2 0 0
PERCENT VIGL 100. 3. 0. 0. 0. 100. 0. 100. 0. 0.
MINIMUMVIOL 230.00 0.00C0 0.00 U. 0.900 19.000 0.0000 5.318 0.000 0.
MEANVIOL 290.00 0.0003 0.09 uU. 0.000 19.300 0.0000 54558 0.000 0.
MAXIMUM VISL  290.00 0.0000 0.00 0. 0.000 19.000 0.0000 7.793 0.000 0.

O AIN CRITERIAZZH&&##%nx ZREf4esss whdsded SR gk Fedkddesy FEREREEds SRERResd FHEEFEEIE FEELFREAT FxRAdpLs®
o
©  Max CRITERIA 10.00 0.0125 10.00 5000. 5300 1.000 0.0100 4.000 2.000 7000.




STORZT RETRIZVAL DATZ 89/12/15

/TYPAZGMBNT/SPRING

20300

G0

MG/L
NGO O F VALUZS 2
MEAN 9.4d50
MZOIAN 9.95¢
NC OF VIJLS 0
PERCENT VICL Qe
MINIMUMVIOL 0.000
MEAN VIOL 0.00¢0
MAXIMUM VIOL 0.000
MIN CRITERIA 7.000 =x%=%

MAX CRITERIAR¥Fx&kwks

SUMMARY OF VIOLATIONS O

hk wEEERRkRER

VERSIINO F MAY 1988 STN

YAV932
46 39 05.0 120 34 50.0 3
NELSON SPRINGS 50 FT ABOVE HATCHERY QUTELAW

530t WASHINGTON YAKIMA

PACIFIC NORTHWESTY 130400
YAKIMARIVER

1113US8R 980827 17030002
0000 FEET DEPTH 360 METER.5 ELEVATION

N SAMPLES COLLECTED FROM 88/08/01 T O 89/04/11

00325 01055 71900 01067 00631
MGNSIUM  MANGNESE MEKRCURY NICKEL  NG2&NOD3
MG,DISS MN H6,TOTAL NI,TQTAL  N-DISS

MG/L uG/L uGsL uG/L MG/L

2 1 . 1 1 2

1271 10.00 0.200 10.00 1.770

1271 10.00 0.200 10.00 1.770

0 0 0 0 2

0. 0. 0. 0. 100.
0.00 0.00 0.000 0.00 1.440
0.00 0.00 0.000 0.00 1.770
0.00 0.00 0.000 0.00 2.100

PR RGP E RFARERER FREFghkRgy EERXEFRE e xHE

15.00 10.00 0.200 10.00 1.000

50SUMMARY .2




STORETRETRIEVAL DATE 49/12/15 - STAND - VERSION OF MAY 1988 STIN S.SUMHARY.3
YAVS02
46 38 05.0 120 34 50.0 3
NELSON SPRIYGS SO FT ABOVE HATCHERY OUTFLOU

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
/TYPAZAMBNT/ZSPRING YAKIMA RIVER

1119USBR 830827 17030002

0000 FEET DEPTH 360 METERS ELEVATION

SUMMARY OF VICLATIONS ON SAMPLESCOLLECTED FROM88/08/01708%/04/121

00513 73304 00556 00400 0093s 01147 01077 01092 00930 00946
NO2-N NIT + AR DIL-GRSE PH PTSSIUH SELENIUM SILVER ZINC SODIUM  SULFATE
DISS GAS SATR FRZDN-GR KyDISS SELTOT AGLTOT IN, 70T NA sDISS 504-01ISS
MG/L 4 SAT MG/L su MG/L UG/L uGsL uGsL MG/L MG/L
NC O F VALUES 1 1 1 1 2 1 1 1 2 2
MEAN 0.010 102.0 1.000 7.190 3.519 5.00 2.000 5.00 19.54 17.29
MZCIAN 0.010 102.0 1.000 7.190 3.519 5.00 2.000 5.00 19.54 17.29
NGO F VIDLS 0 0 0 0 0 0 0 0 0 0
PERCENT VIOL 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
MINIMUM VIOL 0.000 0.0 0.0G0 0.000 0.000 0.00 0.000 0.00 0.00 0.00
MEAN VIDL 0.000 0.0 5.200 0.000 0.000 0.00 0.000 0.00 0.00 0.00
MAXIMUM VIOL 0.000 0.0 J.000 5.000 0.000 0.00 0.000 0.00 0.00 0.00
€ MIN CRITERIA#¢ttsdsts dhsdisiss shaiudsis 54500 Ehdikkus EENFEEATE EFEPEBEEX wEEEIELRE 15,00 #Euxdkgsks
:'s MAX CRITERIA 0.100 103.90 1.0020 3.000 5.0C0 10.00 3.000 10.00 75.00 50.00




STORET RETRIEVAL DATE 39/12/15 - STAND - VERSIONOFHAY 1988

YAV902
463805.0 120 34 50.0 3
. NELSON SPRINGS 50 FT ABOVE HATCHERY OUTFLONW

STN5.SUHMARY.C

53077 WASHINGTAON YAKIMA
PACIFIC NORTHWEST 130400
/TYPA/AMBNT/ZSPRING YAKIMARIVER
1113USBR 880827 17030002
0000 FEET DEPTH 360 METERS ELEVATION

SUMMARY OF VIOLATIONS Ok SAMPLES COLLECTED FRO!! 88/G8/01 70 89704711

270810 70301 30530
WATER JISSSOL RESIDUE
TEWP UM TOT NFLT
CINT MG/L MG/L
NC OF VALUES 2 2 2
Mt AN 16.65 220.0 15.50
MEDIANMN 14.65 235.3 15.50
N C CFVIJLS 1 0 0
PERCENT VIGOL 50. 0. 0.
MINIMLM VIOL 16.00 d.9 0.03
MCAN vioL 16.G9 0.0 £.00
MAXIMLM VICL Ib.00 0.0 0.00

O MIN CRITZRIA=SR#x¥kks :REFHadk ILHFLFEET
(4]
.M AX CRITERIA 15.0 400.0 80.00




STORET RETRIEVAL

DATE 89712715 - STAND =

/TYPAZAMBNT/ SPRING
SUMMARY OF VIOLATIONS ON
01105 00512 01002 01307
ALUMINUM UN-IONID ARSENIC 3ARIUM
AL,TOT NH3-N AS 70T BA,TCT
uG/L MG/L uG/L uGsL
NO OF VALUES 1 2 1 1
MEAN 36.00 0.0G00 5.00 5000.
MEOIAN 36.00 0.0000 5.00 5000.
NC OF VIJLS 1 0 G 0
PERCEINT VIOL 100 0. 0 0.
MINIMUM VIOL 36.00 0.0000 0.03 0
MZAN VIOL 36.00 0.0000 .03 0.
MAXIMUM VIOL 36 .00 0.0000 0.00 0
MIN CRITIRIAFHFXXKRXLTR ZRJJAIRFF ARXRRFRFFT xfkkdhids
MaxX CRITZRIA 10.00 0.0125 15.00 5000

VERSION O

F MAY 19838

YAVI04

46 38 00.0 120 34 51.0 3

MORRIS SPR 100 YDS S3LW HATCHERY Al

53077 MWASHINGTON YAKITMA

PACIFIC NORTHWESY 130400

YAKIMA RIVER

1119USBR 880827 17030002
0000 FEET DEPTH 360 METERS ELEVATION

SAMPLES COLLECTED FROM 88708701 TO 89704711

0102
CADMIU
CD,TOT

uG/L

1
2.000

2.000

7
M

3+

00405 50064 00940 01034 01042

cc2 CHLORINE CHLORIDE CHROMIUM COPPER

FREE AVL TOTAL CR,TOT CU,TaT

MG/L MG/L MG/L uGsL UG/L

1 1 1
46.000 0.0000 10.635 2.000 2.
46.000 wbkxddiks 10.635 2.000 2.

1 D] 0

100. 0. 100. 0. 0.
46.000 0.0000 8.508 0.000 0.
46.000 0.0000 10.535 0.000 0.
46.000 0.0000 12.762 0.000 e

STN

BUCKSKIN CK

Akdkdddrd Kekkehdhd TREkRFEhkk xeFRxkxk% 444444444

1.003

4.000

2.000

7000.

6.SUMIARY.I



STIORET RETRIEVAL DATE 39712/15 -

/TYPAZAMBNT/ZSPRING

STAN3 = VIRSIONOF MAY 1988
YAVS04
46 38 00.0 120 34 51.0 3

MORRIS SPR 100 YOS B8LW HATCHERY AT BUCKSKIN CK

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST 130400
YAKIMA RIVER

1119US8R 880327 17030002

0000 FEETDEPTH 360 METERS ELEVATION

SUMMARY CF VIOLATIONS JN SAMPLES CILLECTECFROM 88/03/017TD89/04/11

STN 6.SUHHARY.2

20302 0935¢ 71375 319465 01051 00925 01055 71500 01067 00631
03 FLUYCRIDE HZS IRDN LEAD MGNSIUM  MANGNESE MERCURY NICKEL NOZ2END3
F4CISS FELTOT P3,TCT MG,DISS MN HG,TOTAL N, TOTAL N-DISS
MG/L MG /L MG/L uG/L UG/L MG/L uG/sL uG/L uGrsL MG/L
NC UF VALLES 2 1 1 1 1 2 1 1 1 2
Mz aN 6.450 0e139 0.0200 45, 2.00 5.90 10.00 0.200 10. 00 1.270
MEZJIAN 5.450 29.12¢ 0.0200 40. 2.00 5.90 10.00 0.200 10.00 1.270
N O CFVIGLS 1 0 1 0 0 0 0 0 0 2
PERCENTVIOL 5¢. 3. 100. 0. 0. 0. 0. 0. 0. 100.
MINIMLMVIOL 3.700 2.3800 0.0200 0. 0. 00 0. 00 0. 00 0. 000 0. 00 1. 040
MEAN VIO L 3.700 0. 503 0. 0200 0. 0. 00 0. 00 0. 00 0. 000 0. 00 1. 270
MAXIMUM VIOL 3.700 0. 000 0.0200 0. 0.00 0. 00 0. 00 0. 000 0. 00 1. 500
MIN CRITZRIA T 000 m¥kdkkntsk wxFRRIEde EREFEEedd wxxnwduqd AEFErRdy LY AFE KAXFEEESE REwERdwdh Kkkkgfrks
MAA CRITERIA=:Fpzisxsik 0.500 0. 0100 1000. 20.00 15. 00 10. 00 0.200 10. 00 1. 000




STORETRETRIEVALD AT E 39/12/15 - STAND -~ VERSION AOF MAY 1988 STN6.SUHRARY.3
YAVIO04
46 38 00.0 120 34 5140 3
MORRIS SPR 100 YDS BLWHATCHERY AT BUCKSKIN CK

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
/TYPA/AMEBNT/SPRING Y AKIMA RIVER

1119USBR 080327 17030002

0000 FEET DEPTH 360 METERS ELEVATION

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FRJM 88/708/701 70 89704711

00313 73004 00556 00400 00335 01147 01077 01092 00930 00946
N32-N NIT + AR QIL-GRSE PH PTSSIUM SELENIUM SILVER ZINC SO0IUM SULFATE
DISS GAS SATR  FREZON-GR Ks0ISS SE,TOT AG,TOT INsTOY NA,DISS S04-DISS
HG/L ZSAT MG/L Sy MG/L ussL uGsL ue/L MG/L MG/L
NC OF VALUZS 1 1 1 1 2 1 1 1 2 2
MEAN 0.6192 111.0 1.000 6.503 245641 5.00 2.000 5.00 9.31 9.13
MECIAN 0.010 111.0 1. 000 6.500 2.541 5.00 2.000 5.00 9.31 9.13
NCO F VIZLS 0 1 0 0 0 0 0 0 2 0
PERCENT VIQOL 0. 100. 0. 0. 0. 0. 0. 0. 100. Oe
MINIMUM VIOL 0.000 111.0 3.000 0,000 0.000 0.00 0.003 0.00 0.97 0.00
MEAN VIOL 3.0090 111.0 0.000 0.000 0.000 0.00 0.000 0.00 9.31 0.00
MAXIMUM vIJL 0.000 11i.3 3.003 0.000 0.000 0.00 5.000 0.00 9.66 0.00
MIN CRITZRIA%®xfkdsws ukidxkass hukirdeis 6.500 #kikimkkk suhidRdk Tdkwdikdk xEwkdlhid 15.00 kxfdskidx

MAX CRITZRIA 3.100 103.0 1.0C0 3.000 5.000 10.00 3.000 10.00 75.00 50.00




LS80

Ty e v - S w ey - - -

YAVI04
46 38 00.0 120 34 51.0 3
MORRIS SPR 100 YOS BLWHATCHERY AT BUCKSKIN CcK

53077 WASHINGTON YAKIMA

PACIFIC NORTHWEST 130400
/TYPAZAMENT/ SPRING Y AKIMARIVER

1119USB8R 880327 17030002

0030 FEET DEPTH 350 METERS ELEVATION

SUMMARY OF YIOLATIONS ON SAMPLES CILLECTED FROM 88788701 TO 89/04r11

20012 70301 20532
WATSR 0ISS SaL RzSIgLE
TEMp SuA TCT NFLT
CENT MG/L MG/L
NO GF VALU:ZS 2 2 2
MZAN 12.05 133.5 4.00
MEDTIAN 12.63 130.5 4.00
N O QFVIDOLS 0 0
PERCENTVIOL 50. 0. 0.
MINIMUMVIOL 15.20 0.3 0.00
MEANVIOL 15.20 0.3 0.00
MAXIMUM VIOL 15.20 0.0 0.00
MIN CRITCRIAX®thzidfdk muudidads kbxdxdisg
MAX CRITZRIA 15.00 400.9 80.00




STORETRETRIEVAL DATE 89712/15 - STANO =~ VERSION OF MAY 1988 STW 11.SUMMARY.1
KL 1104
46 02 29.0 121 11 00.0 3
KLICKITAT RIVER AT WDF FISH MATCHERY S4& 6N 13E

53039 WASHINGTON KLICKITAT
PACIFIC NORTHWEST 131000
/TYPAZAMBNT/STREAM COLUMBIA RIVER BELOW YAKIHA RIVER
1113USBR 880827 17070106027 0°002.840 ON

0000 FEET DEPTH 387 METERS ELEVATION

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 88/08/704 TO 89/09/12

01105 00012 01002 01007 01027 00405 50064 00940 01034 01042

ALUMIINUM UN-IONZO ARSENIC BARIUM CADMIUM co2 CHLORINE CHLCRIOE CHROMIUM COPPER

AL, TCT NH3-N AS,T0T 84,707 CO.TOT FREE AVL TOTAL CRsTOT CUs TOT

uG7sL MG/L uGsL UGzt uG/sL MG/L MG/L MG/L uG/sL UG/sL

NC OF VALUES 2 1 2 2 2 1 0 7 2 2
Mz AN §20.00 0.0301 5.00 2503. 1.250 6.000 0.0000 0.729 2.000 5.
MEDIAN 520.03 0.0001 5.00 2533. 1.250 6.000 HExxXFRX 0.709 2.000 5.

NO JF VIOLS 1 0 0 0 0 1 0 0 0 0
PERCENT VIOL 53. 0. 0. 3. 0. 100. 0. 0. 0. 0.
MINIMUMN VIOL 1040.03 0.0000 0.00 0. 0.000 6.000 0.0000 0.000 0.000 0.
MEAN VIOL 1040.00 0.0000 0.00 0. 3.000 6.300 0.0003 0.000 0.000 0.
MAXIMUMVIOL 1040.00 0.0905 0.C2 0. 0.000 6.000 0.0000 0.000 0.000 0.

MIN CRITIRIA=IXkhdkds SdRyxniss Headfdwsd IREHFREy TXEIREERR SRIPHFRIX ERERERuRE R FIRerd ey kX2 E

MAX CRITZRIA 10.00 0.3125 10.00 5000. 5.000 1.000 0.0100 4000 2.000 7000,




STInEY R2T<1Ival OaTE 89712/15

JTYPAZAMENT/STREAM
30309
Ga
MS/L
NG OF VALLZS 7
MEAN 11.571
4z 371AN 10.200
NG OF VIOLS 0
PERCENT VISL 0.
MINIMLM VIDL 5.000
MEAN VICL 0.000
MAXIMUM VIOL 0.300
M 1 N CRITERIA 7.005

o
4]
© Max C RITZIRIA®#F&skmas

SUMMAKY GF

36530
“LUCRIO:
FaulSs

MG/L

Je.100

2.100

- STAND - VERSION OF MAY 1383
KLI104
46 02 290 121 11 000 3
KLICKITAT RIVER AT WOF FISH HATCHERY S4 &N 13:
53039 WASHINGTON KLICKITAT
PACIFIC NGRTHWEST 131000
CILUM3IARIVER 3ELOW YAKIHA RIVER

STN 1145UMMARY.2

1119U58R d8o0827 17070106027 0002.840 ON
0000 FEET D2PTH 3 37 METERSELEVATION
VITLATIONS ON SAMPLES COLLECTEZDF R O M 38/08/704T O 89/09/12
71375 910465 01051 00925 01055 71900 01067 00631
Hes IKON LZAD MGNSIUM HANGNESE MERCURY NICKEL NO2ENG3
FEZsTOT LETRERE MG, DISS MN HG, TOTAL NI,TOTAL N-DISS
HG/7L UG/se JGe/sL MG/L UG/sL UG/L uG7L MG/L
1 2 2 7 2 2 2 7
0.C01C0 355 2.00 2.57 15.00 0.300 10.00 0.063
0.0100 355 2.03 2.55 15.00 0.300 10.00 0.100
¢ 0 0 0 1 1 0 0
0 0 0. 0. 50. 50. 0. 0.
0. 0dCQ 0. 0.00 0.30 20.00 0.400 0.00 0.000
0.0000 0. 0.03 0.00 20.00 0.400 0.00 0.000
0.0000 0 0.00 0.00 20.00 0.400 0.00 0.000
RIFIRFFFFRRRGEREREF FHRFFIFER ERFFTERIE FHEERERXE FREFFFEEEX FEAFXFXEE FRFFERFEX
0.0100 1000 20.00 15.00 10.00 0.200 10.00 1.000




099

{ RZTRIEVAL DATE 89/12/15

/TYP*/AMBNT/STREANM
0061
NJ2-N
DISS
MG/L
0 OF VALUES 1
MEAN 0.010
MEDIAN 0.010
NO DF VIOLS 0
PERCENT VIOL 0.
MINIMUM VIDL 0. 000
McAN VIOL 0. 000
MAXIMLM VIOL 0.000
MIN CRITSRIAxSHFnEEx
MAX CRITERIA 0.100

STAND

~ VERSION

HAY 1998

KLI104

46 02 23.0 121 11 00.0 3
KLICKITAT RIVER AT WoOF FISH HATCHERY S$S4& 6N 13E

53039

WASHINGTON

PACIFIC NORTHWEST
CGLUMBIA RIVER BELOW YAKIMA RIVER
1119USBR 880327

0000 FEET

DEPTH

KLICKITAT
131000

17070106027
387 METERS ELEVATION

SUMMARY OF VICLAYIONS ON SAMPLES COLLECTED FROM 88/08704 TO 89/09/12

3 750C4
NIT + AR
GAS SATR
% SAT
1
100.0

103.0

00556
OIL-GRSE
FRZCM-GA

MG/sL

1
1.000

1.000

00400

PH

sy

7.175

7.175

0.000
0.000
0300
6.500

3.000

00335

PTSSIUM

KsDISS
MG/

7

1.564

01147
SELENIUM
SE,TOT

UG/L

2

7.50

0107
SILVER
AGsTOT

uGsL

2
2.000

2.000

7 01092
ZINC
IN,TOT

uGsL

2

7.50

00930

SCDI UM
NAyDISS

MG/L

100.

2.76

75.073

STN 11.SUMMARY.3

0002.840 ON

00946
SULFATE
304-DISS

MG/L

7

.81

.88




SIUKRZTE KzIXKizVAL DATE: 39/712/1°% - STAND - VERSION Of MAY 1388 STN 11.5UMMARY.4
KLI1Q4
46 02 29.0 121 11 00.0 3
KLICKITAT RIVER AT WCF FISH HATCHERY SC 6N 13E

53039 WASHINGTCN KLICKITAY
PACIFIC NORTHWEST 131000
/TYPA/ZAMONT/STREIAM COLUMBIA RIVER BELOW YAKIMA RIVER
1119US8BR 880327 17070106027 0002.840 ON
0000 FEST DEPTH 337 METERS ELEVATION

SUMMARY JF VICLATIONS ON SAMPLES COLLECTED FROM 8§/08/04 TO 89709712

90213 TC331 0¢53¢
WATZR IS5 SOL RESIJULE
TcMP N T3T NFLTY
CENT MG/L MG/L
NC GF VALLZS 7 7 7
MEAN 9.90 5440 42 .43
MZDIAN 10.00 63.0 14.00
NO CF VIOLS 0 0 1
PERCCNT VID 0. J. 14.
MINIMUM VIOL 3.03 Je0 196.C0
MEAN VI1OL 0.00 3.0 136.00
MAXIMULM YIdL 0.00 0.0 196.00

MIN CRITZRIA%3&Fsdvsy siuthvisd ssuksdsss

MAX CRITERIA 15.00 400.0 30.00




‘2990

STURET RETRIEVAL DATE 89712715

STAND = VERSION OF mMAY 1988
KLI902
46 01 06.0 121 09 21.0 3

STN | S. SUAMARY.

CASCADE SPRI NGS NR KLICKITAT R Al RrRM 40

17010106027 0000.340 OFF

53039 WASHINGTON KLI CKI TAT
PACIFIC NORTHWEST 131000

coLumBiIA RIVER BELOW YAKIMA RIVER
1119USBR 830827

0000 FEET DEPTH 357 METERS ELEVATION

SUMMARY CF VIDLATIJNS ON SAMPLZS COLLECTED FROH 89/706/20 TO 89706720

/TYPAZAMSNT/SPRING
21135 00512 01002
ALUMINUM UN-IONID ARSENIC
ALLTOT Nr3-N AS,TOT
UG/L MG/L uG/L
NO OF vALUES 1 1 1
MEAN 10.00 0. 0001 5.00
MZDIAN 10.00 0.0001 5.00
NGO OF VIOLS 0 0 0
PERCENTVIOL 0. 0. 0.
MINIMUM VIOL 0.00 0.0000 0.00
MEAN VIOL 0.00 0.02C9 0.00
AAXIMLM VIOL 0.00 0.0000 0.00
MIN CRITSRIA%ZIwkeddky Fxpdmdfdde Sxuxgdiss
MAKL CRIT:ZRIA 10.20 0.0125 10.00

01007 01027 30405 50064 00940 0103
8ARIUM CADMIUM coz CHLORINE CHLORLOE CHROM
BA,TOT CD,T3TY FREE AVL TOTAL CR,TODT

uGsL uc/L MG/L MG/L MG/L uG/L

1 1 1 1 1 1

5. 0. 500 1. 800 0. 0100 0. 354 2.000

5. 0.560 1.80%) 0. 0100 0. 354 2.000
0 0 1 0 0 0
0. 0 100, 0. 0. 0.

0 0.000 1.800 0.0000 0.000 0.000

0 0.000 1.8C0 a.0000 0.900 0.000

0 0.202 1.200 0.0000 0.000 0.000
FEXFHFEEE EFREEFEE FIXERPREE AXESRXEHE K LR EFEES

500C. 5.000 1.000 0.0100 4.000 2.000

4 01042
UM  COPPER
CU,T0T
uc/L

1

RRRFXRERER

7000.




39/12/15 - STAND -~ VERSIONOF MAY 1388 STN 15.35UMMARY. 2
KL1902
46 01 06.0 121 09 21.0 3
CASCADE SPRINGS NR KLICKITAT R AT RM 40

53039 WASHINGTON KLICKITAT
PACIFIC NORTHWEST 131000
/TYPAZAMBNT/SPRING COLUMBIA RIVER BELOW YAKIMA RIVER
1113UsSBR 380827 17070106027 0000.340 OFF
0000 FEET DEPTH 357 METERS ELEVATION

SUMMARY OF VIOLATIONSONS A M P L ES CILLECTEDFROMB9/06/20 7389706720

0C3CY 00350 71315 01045 01051 00925 01055 71900 01067 00631
22 FLUGRIJE H2S IRON LEAC MGNSIUM MANGNESE  MERCURY NICKEL NGC2&NO3
FoUISS FESTIT P3,TQT MG,2ISS MN HG,TITAL NI,TOTAL N-DISS
MG/L MG/ L MG/ L uGsL uG/L MG/L uGsL uG/sL uG/L MG/L
NC CF vALLZS 1 i 1 1 1 1 1 1 1 1
MEZAN 11.300 J.100 0.0100 10. 2.00 3.28 5.00 0.200 10.00 0.200
McOIAN 11.30C Ja1cd 0.0133 10. 2.C0 3.29 5.00 0.200 10.00 0.200
N C OFVIOLS 0 0 0 0 0 0 0 0 0 0
PERCENTVIOL 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
MINIMLM VIOL 0.000 ¥.0C0 0.0003 0. 0.00 0.00 0.00 0.000 0.00 0.000
MIAN VIOL 0. 300 3.000 0.0000 0. 0.00 0.00 0.00 0.000 0.00 0.000
HRAXIMUMVIOL C.00¢ 3.000 0.0300 0. 0.00 0.00 0.00 0.000 0.00 0.000
MIN CRITZRIA To000 FEXA35I% SEELXLRFR PEBohen TPk pks ZplkrPRdy AkLepkrrd FhkpddgdE pfRFrid FEEBFXIIX

€990

MAX CRITERIAFFHFRRZEK 0.500 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000




STOREYRETRIEVAL CATE 89/12715 - STAKD - VERSION OF HAY 1988 STN 15.SUMMARY.3
KLI902
46 01 06.0 121 09 21.0 3
CASCADESPRINGS NRKLICKITAT R AT RM 4D

53039 WASHINGTON KLICKITAT
PACIFIC NORTHWEST 131000
/TYPA/AMBNT/SPRING COLUNBIARIVER BELOW YAKIMARIVER
1119US8R 8803827 17070106027 0000.340 OFF
0000 FEET DEPTH 357 METERS ELEVATION

SUMMARY QJFVICLATICNS ONSAMPLES COLLECTED FROM89/06/20T O 89/06720

00513 73304 00556 00400 00335 01147 01077 01092 00930 00946
ND2-N NIT + AR OIL-GRSE PH PTSSIUH SELENIUM  SILVER ZINC SODIUM  SULFATE
0158 GAS SATR FREON-GR KyDISS  SE,YOT AG,TOT IN, TOT NA,0ISS  $04-DISS

MG/L ZSAT MG/L su MG/L uG/L uG/L uG/L MG/L MG/L

NC OF VALUES 0 1 1 1 1 1 1 1 1 1
AEAN 0.000 100.0 1.005 7.6290 1.355 10.00 2.000 10.00 3.68 0.43
MEDIAN P PP 100.5 1.000 7.620 1.955 10.00 2.000 10.00 3.68 0.48

NGO F  VIJLS 0 0 c 0 0 0 0 0 1 0
PERCENT VIG 0. 0. 0. 0. 0. 0. 0. 0. 100, 0.
MINIMLMVIOL 0.000 0.0 0.000 0.000 0.000 0.00 0.000 0.00 3.68 0.00
MEAN VIOL 0.003 0.9 3.000 0.000 3.000 0.00 0.000 0.00 3.68 0.00
MAXIMLM VIDL 3.602 0.0 0.000 0.000 0.000 0.00 0.000 0.00 3.68 0.00
i‘o MIN CRITERIAwIERHIERE SAFERLHTE FERERIXIH 5. 500 TRusxxTh: REpxEiwdd Thbkidikk wExFEEER 15.00 X&stksrss
1'2 MAX CRITIXIA 3.1090 103.0 1.009 9.000 5.000 10.00 3.000 10.00 75.00 50.00




N2V

STORZIT RETRI:Z

/TYPA/AMINTY/S

N C “UF YALU:ZS
MEAN

MEDIAN

MINIMUM VIOL

MEANVIOL

MAXIMUM VIOL

MIN CRITEZRIAX%

MAX CRITERIA

VAL DATZ 39/12/1°%

FRING

Sy

300612 7030
WiTeRr J3I3S S
TFHF St
CENT MG/L
1 1
7.30 75.0
7.30 75.0
0 0

0 D
0.00 J.0
0.00 0.0
.00 0.0

[rap
b33

B

15.00 400.0

MMARYS F VIOLATIONSO N

1 00530
JL  RESICUE
TCT NFLY
MG/L

1

1.00

STAND

VERSION OF MAY 1988

KLIS)Z2

46 01 04.0 121 09 21.0 3

CASCADE SPRINGS NRKLICKITATR AT RM 40

53039 WASHINGTON KLICKITAT

PACIFIC NORTHWEST 131000

COLUMBIARIVER BELJIW YAKIMARIVER

1113ysS8' 880327 17070106027 0000.340 OFF
0000 FEET DEPTH 357 METZRS ELEVATION

SAMPLES COLLECTED FRCMB9/06720T O 89705720

STN 15.5UMMARY. 4



9989

STORET RETRIEVAL DATE 89/12/15 - STAND - VERSI3N Of M A Y 1988 STN 16. SUFI MARY. |
KL1I9D8
4601 42.0 121 09 50.0 4
KI DDER SPRI NGS NR KLICKITAT R AT RM 41

53039 WASHINGTON KLI CKI TAT
PACIFIC NORTHWEST 131000
/TYPAZAMBNT/SPRING COLUMBIA RIVER BELOW YAKIMA RI VER
1119UusBQ 890701 17070106

0000 FEET n:=PTH

SUMMARY JF VIGLATIONS ON SAMPLES COLLECTED FROM 8970672070 89/05/720

01105 00612 01002 01007 01027 00405 50064 00940 01034 01042
ALUMINUM  UN-IONZID ARSENIC BARIUM CADMIUM co2 CHLORINE CHLORIDE CHROMIUM COPPER
AL, TOT NA3-N AS,TOT 6A,TRT CD»TOT FREE AVL TOTAL CRsTOY CuU,TOY
uGsL MG/L uG/sL uG/sL uGsL MG/L HG/L MG/L uGsL uGsL
NO OF VALUZS 1 1 1 1 1 1 1 1 1 1
MqZAN 15.03 0.0000 5.00 5. 0.505 6.703 0.0100 0.354 2.000 5.
MEDIAN 15. 00 0.0000 5.00 5. 0.500 6. 700 0. 0100 0. 354 2. 000 5
NGO F VIGLS 1 0 0 0 0 1 0 0 0 0
PERCENTVICL 100. 0. 0. 0. J. 100. 0o 0. 0. 0.
MINIMUMVIOL 15.00 0. 0000 0.00 0. 0. 000 6. 700 0. 0000 0. 000 0. 000 0.
MZAN VIOL 15.09 0.0000 0.00 0. 0.000 5.700 0.0000 0.300 0. 000 0.
MAXIMUM VIOL 15.00 0.0000 0.00 0. 0.000 6. 700 0. 0000 0. 000 0. 000 0.

MIN CRITERIAZIHESSSEE SEEEREI6E SEErssns Sepdedsdd wFukeiadd rdgdxddds kegiedyss SRFrhdds FEEEsdssd EResvss

MXCRITZRIA . 19.00 0.0125 10. 00 5000. 5. 000 1. 300 0.0100 4.000 2. 000 7000




490

STURZTRZITRIZVALD ATE 39r12715 - STAND - VERSIONOFMAY 1988 STN 16.SUMMARY.2
KLI90s
4.5 0142.0 121 09 50.0 4
KIDDER SPRINGS NR KLICKITAT R AT RN 41

53039 YPSHINGTON KLXCKITAT
PACIFIC NORTHWEST 131090
ZTYPA/AMBNT/ZSPRING CILUMBIAR | VER 3ELOWYAKIMARIVZR
1119US38R 830701 17070106

Q0COFEET DEPTH

SUMMARY JFVIOLATIONS ONSAMPLESCOLLECTED FROM 8970672070 89706720

20399 30359 71875 31045 51351 20325 01355 71900 01067 00631
2 FLUGRIUE H23 IRCN LEAD MGNSIUM  MANGNESE MERCURY NICKEL  NB2&NC3
Fellss FELTOT P3,T3T MG,D0IS3 MN HGs TOTAL NI 4TOTAL N-CISS
2570 uG/sL MG/L UG/t uGsL MG/L uG/L UG/L uG/L MG/L
NG JF VALUZS 1 1 1 1 1 1 1 1 1 1
MEAN 11.300 0.100 0.0100 40. 2.00 3.16 5.00 0.200 10.00 0.100
MEDIAN 11.200 0.100 0.0100 40. 2.00 3.16 5.00 0.200 10.00 0.100
Nil CF VIGLS G 0 0 g 3 0 0 0 0 0
PERCZINTVIOL 0. n. 0. 0. 0. 0. 0. 0. 0. 0.
MINIMLM VIOL 0.000 5.000 0.0000 0. 0.00 0.30 0.00 g.000 0.00 0.000
MEAN VIOL 0.000 0000 0.0000 0. 0.00 0.00 0.00 0.000 0.00C 0.000
MAXIMUM VIOL d.000 2.0CQ 0.0000 0. 0.03 0.00 0.00 0.000 0.00 0.000
HIN CRITERIA 7.000 #4%epssss wEFEdedds RESERads RERFRIER FETEEEEEE SEEEEFRER CELELEEEE TeRLEFTEE FEEEEELL

MAX CRITERIAZFxZZ:udkk 0.5C0 0.0100 1000. 20.00 15.00 10.00 0.200 10.00 1.000




S3TIRET RETRIEVAL DATE 89/12/15 - STAND =~ VERSION CF MAY 1983 STN 16.SUMMARY. 3
KLI908
46 01 42.0 121 09 50.0 &
KI DDER SPRINGS NR KLICKITAT R AT RM 41

53039 MASHINGTON KLICKITAT

PACI FI C NORTHWEST 131000
/TYPAZAMBNT/ SPRING COLUMBIA RIVER BELDN VAKIMA RIVER

1119usar 890701 17070106

0000 FEET DEPTH

SUMMARY OF VIOLATIONS ON SAMPLES CDLLECTEO FROM B89/06/720 TO 89706720

00513 73004 00556 00400 00935 01147 01077 01092 00930 00946
NJ2-N NIT + AR QIL-GRSE pH PTSSIUM SELENIUM SILVER ZINC SODIUM SULFATE
0ISS &3 SATR ERECON-5R KyLISS SE,TOT AG,TOT IN,TOT NA,DISS S504-D1ISS
MG/L %X SAT HG/L su MG/L uG/sL UG/L uGsL MG/L MG/L
NO OF VALUES 0 1 1 1 1 1 1 1 1 1
MEAN J.000 100.0 1.303 7.033 1. 955 10. 00 2.000 10. 00 3.68 0.48
MEDIAN EFEEFEEEE 100.0 1. 000 7.030 1. 955 10. 00 2.000 10. 00 3.68 0.48
W8 OF VIOLS 0 0 0 0 0 0 0 0 1 0
PERCEZNT VIOL Qe 0. Oe 0. 0. 0. 0. 0. 100. 0.
MINIMUM VIOL 0.000 3.0 0. 000 3. 005 0. 000 0.00 0. 000 0.00 3.68 0.00
MEAN VIDL 0. 000 0.0 3.000 il.003 0. 000 0. 00 0. 000 0.00 3.60 0.00
MAXIMUM VIOL 0.000 il.3 0. 000 0. 303 0. 000 0.00 0.000 0.00 3.68 0. 00
MIN CRITERIA=: %ty xtrdsists mtssiidss 6. 500 F¥xdhFacdd dfdimrsd rkukdsdx kEsdFIkse 15. 00 s&xmpsdcsz

(o)
-]
@ MAX CRITERIA 0.100 103.0 1.002 I. 000 5.053 10. 00 3.000 10. 00 75. 00 50. 00



690

STURZIT RETRIZVAL DATE 53712715
/TYPA/ZAMONT/ZSPING

C0913) 70301

WATZR 31ISS 3S3L

TcMP SuM

LEINT MG/L
NC oFf VALUES 1
MZAN 7.30 73.5
MEJZAN 7.33 73.:
NC OF VIOLS 0 0
PZRCeNT VIOCL Ue 0.
MINIMULM VI JL 0.09 0.3
MZAN VIJL 0.00 0.0
MAXIMUM VIOL 0.00 0.0
MIN CRITEZRIAz#xxwdsisk FRIIRFRI¥
MAX C(RITZRIA 15.00 400.0

STAND

VERSION

OF M™AY

1988

KLI908
46 9142.0 121 09 50.0 4
KIDDER SPRINGS NR KLICKITAT R AT RM 41
53039 WASHINGTCN KLICKITAT
PACIFIC NORTHWEST 131000
COLUMBIA RIVER 3ELDW YAKINA RIVER
1113U358R 850701 17070106
0000 FEET DZPTH

SUMMARY OF VIOLATIONS JN SAMPLES COLLECTEQ FROM 897058720 TO 89706720

00320
RESIJUE
TGT

NFLT
MG/L

STN

16, SUMMARY. 4




Appendix D

Summary Tables of
Variances from

Aquatic Life Criteria

for

Potential Outplanting Streams
in the Yakima and Klickitat
River Basins



VERSION O0FfF MAY 1986 STN 6.SUMMARY.L
12510500
46 15 130 119 28 370 2

YAKIMARIVER AT KIGNAy WASH.

STOREY RETRIEVAL DATE 39/11/29 - STAND -

cd

53005 WASHINGTON BENTON
130492
/TYPASAMBNT/STREAM
112WRD HQ 17030003003 0011.680 OFF
000 FEETDEPTH
SUMMARY COF VICLATIONS ON SAMPLES COLLECTED FROM 53/01/31 70 89707720
00011 20010 00076 00400 00403 30300 01042 01027 01034 71900
WETER AATER TURS PH PH DO COPPER CADMIUM CHROMIUM MERCURY
TEWP TLMP TRS5IIMTR LA 3 CuU,TOT CDyTOT CR,TOT HG, TOTAL
FARN CENT HACH FTU Sy Su MG/L uG/L uGrsL UG/L uGsL
wC UF VALUES 416 416 95 647 587 251 38 32 36 96
AEAN 55.94 13.30 10.15 7.901 8.136 10.719 10.632 6.066 7. 0.457
MECLAN S6etd 13.60 6.00 7.300 a.100 10.400 8.500 1.000 0. 0.500
NJ SF VIOLS 108 S3 2 18 5 0 19 1 0 17
PERCENT VIOL 20. 13. 2. 3. 7. 0. 50. 3. 0. 18
MINIMUM VvIOL 65.30 21.03 64.00 §.600 a.500 0.000 7.000 2.000 0. 0.200
MEAN VIGL 70.83 23.45 97.00 8.734 8.620 0.000 11.474 2.000 0. 0.629
MAXIMUM VIOL 83.30 23.50 130.00 5.200 8.300 0.000 23.000 2.000 0. 4.100
MIN CRITERIAZ% shudkidks mukvpiadx pikdkagk 6.500 6.500 6.500 dekkgdtiss ddFdddidd kddrkdigd dkkgkiEddk
MAX (RITERIA 65.00 21.00 50.00 8.500 8.500 ek 6.500 1.800 2200 0.100




STORET RETRIEVAL DATE 89711/29 - STAND - VEQSION Of MAY 1988 STN6.SIJMMARY.2
12510500
46 15 13.0 119 28 37.0 2
YAKIMA RIVER AT KIONA, WASH.

53005 WASHINGTON BENTON
130492
/TYPA/AMBNT/STREAM
112WRD HQ 17030003003 0011.880 OFF
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FRGM 53/01/317T0 89/07/20
01051 01147 01092
LEAD SELENIUM  ZINC
P8,TOT SE»TOT IN,TOT
uG/L uG/L uG/L
NO OF VALUES 36 33 38
MEAN 53.89 0.574 33.2
MEDIAN 6.00 1.000 20.0
NO DF VIOLS 0 0 0
PERCENTVIOL 0. 0. 0.
MINIMUMVIOL 0.00 0.000 0.0
MEAN VIOL 0.00 0.000 0.0
MAXIMUM VIOL 0.00 0.000 0.0
MIN CRITERIA#¥%ysssss w:ydusss ffsdidssk
MAX CRITERIA 34,00 5.000 18040

€a




STORET RETRIEVAL DATE 39/1ir29

/TYPAZAMBNT/STREAN

STAND -

VERSION OF MAY 19838
YAV125
46 13 54.0 119 59 54.0 1
YAKIHA RATBRIDGE NR MABTON
53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST
YAKIMARIVER BASIN
1113US8R 760223
0000 FEET DEPTH

HP 17030003005

SUMMARY OFVIOLATIONS ONSAMPLESCOLLECTED FROMT1/01/721T0 81709714

50311 96010
WaTZk WATER
Tamp Tenp
FALHN Cent
NOO F VALUES Ta 74
MEAN 54449 12472
MEDIAL 54450 12.50
NOO F VIQLS 13 5
PERCENT VIOL 24. 7.
MINIMUM VIOL 66.02 22.00
MEAN VIODL 69.34 22.4
MAXIMUM vIdL 73.40 23.00
MIN CRITERIAZ#:w¥aun Zkyxxxsss k¥
MAX CRITERIA 65.00 21.00

va

006075
TURS
TRITIOMTR
HACHFTU

74
8.76

6.00

00400
PH

su

3.267

8.100

8.700

6.500

a.500

S T N 2eSUMMARY.1

0019.100 OFF

00403 00300 01042 01027 01034 71900
PH 00 COPPER CADMIUN  CHROMIUM MERCURY
LAB CU,TOT CO0,TOT CR»TOT HG, TOTAL
su MG/L uG/L UG/L uG/L UG/L
74 64 0 0 0 0
7.719 9.594 0.000 0.000 0 0.000
7.700 0.5 00 #iuxsdstk pRExxsids dReksIvbs Ieesekets
0 0 0 0 0 0
0 0 0. 0 0 0.
0.000 0.000 0.000 0.000 0 0.000
0.000 0.000 0.000 0.000 0 0.000
0.000 0.000 0.000 0.000 0 0.000
6.500 6.500 *&FExIewd TEERrries IerriFiek SRHFERisE
a.500 #xuwkfiik 6.500 2.000 2200 0.200




ga

STIRET RZTRIEVALD ATE 89711729 - STAND - VERSIONOF MAY 1988 S T N 1.SUMMARY.1
YAV124
46 20 06.0 120 11 47.0 1
YAKIHA R AT BRIDGE NR GRANGER

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST
/TYPAZAMBNT/STREAM YAKIMA RIVER BASIN
1113US8BR 760223 HO 17030003007 0002.220 OFF

000J FEETDEPTH

SUMMARY OF VICLATIONSUNSAMPLES COLLECTEDFROM 7470372070 81709714

¢Call 30015 GO375 RN 30403 00300 01042 01027 01034 71900
wWATZR WATER TUR® pPr PH 00 COPPER CADMIUM CHROMIUM  MERCURY
Timp TP TKAIOMTR LA3 CU,TOT CC,TOY CR,TOT HG,TOTAL
FARN CENT AACHFTU Sy su MG/L uGrsL UG/7L uGsL UG/sL
NQ O F VALUCES 72 72 72 3 72 63 0 0 0 0
MEAN 52.45 11.36 7.57 7.567 7.655 9.368 0.000 0.000 0. 0.000
MEDIAN 52.25 11.25 6.00 71600 T.633 9.700 FEFFFRFIFXE FFXFTRRFX HXARERIRX FEExFEF
NGGFVIOLS d 0 0 3 0 0 0 0 ] 0
PERCENT VIOL 11. 0. P 0. 0. 0. 0. 0. 0. 0.
MINIMUN vIJL 65.39 0.00 0.C0 Ve0G0 0.000 0.000 0.000 0.000 0. 0.000
MEAN VIOL 07.17 0.00 0.60 0.J000C 0.000 0.000 0.000 0.000 0. 0.000
MAXIMUM VIGL 29560 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0. 0.000
MIN CRITERIARFREwEniy Sxidxgsy svrwhyiddy 6.505 6.500 6.500 x&xFxFEFRE FRFFRFIHT ARk taFr+ 44+
MAX CRITERIA 05.0G0 21.00 53.00 9.500 8.500 %ZFJIRRKIFX 6.500 2.000 2200. 0.200




9a

STORET RETRIEZVAL DaTce 389711729 - STAND - VERSION OF NAY 19838 STN 3.SUMARY.1
YAV148
46 51 22.0 120 28 58.0 1
YAKIMA R AT UMTANUM

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPA/AMBNT/STREAM YAKIMARIVER 3ASIN
1119USBR 760223 HQ 17030001008 0004.520 OFF

000J FEET DEPTH

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 74/03/21T70 87703702

Gooll 20010 30075 00400 30403 00300 01042 01027 01034 71900
WATER WATZR TURS PH PH DO COPPER CADMIUM CHROMIUH MERCURY
TEMP TEAP TREIDMTR LA3 Cu,Tar CD,TOT CR,TOT HG,TOTAL
Fani CenT HACKRFTU su su MG/L uGsL UG/L uG/L uGsL
NO OF VALUZS 139 138 130 11 130 128 2 2 2 2
AEAN 47.76 3.82 5.53 7.364 7.535 11.151 6.000 2.000 2. 0.200
M':»DIAN 4694 6.40 2.03 7.309 7.565 11.150 6.000 2.000 2. 0.200
NO OF VIOLS 1 0 0 0 1 1 0 0 0
PERCENT VIOL 1. a. 2. 0. 0. 1. 50. 0. 0. 0.
MINIMUM VISL 67.62 G.00 72.00 0.300 0.000 6.400 10.003 0.000 0. 0.000
MEAN VIOL 57 .a2 0.00 31.00 0.000 0.000 6.400 10.000 0.000 0. 0.000
MAXIMUH VISL 67.82 0.G0 90.00 0.000 0.000 6.400 10.000 0.000 0. 0.000
MIN CRITERIAZ®y &udwis s¥dyfsds sy uin 6.300 64500 6 .50 0 ¥isisisxetsssisisd sesfibitd pkkdikiks
MAX CKRITEKIA 65.00 21.00 50.00 8.500 8.500 FxxxRxKEH 6.500 2.000 2200. 0.200




STORETY RETRIEVAL DATE 89/11/29 - STAND - VERSION OF MAY 1988 STN
YAV148
46 51 22.0 120 28 58.0 1

Y AKIMA R AT UMTANUM

3.SUMMARY .2

Q0

53037 UASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPA/AM3NT/STREAM YAKIMA RIVER BASIN
1113USBR 760223 HQ 17030001303 0054.520 OFF
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 74/03/2%1 TO 87/03/02
61051 01147 01092
LEAD SELeNIUM  ZINC
PB,TOT SE.T07 IN,TOT
uGsL uGsL usrsL
NGO OF VALUES 2 2 2
MCAN 2.00 5.000 21.5
MEULAN 2.00 5.000 21.5
NO OF VIILS 0 0 0
PERCENT VIOL 0. 0. 0.
MINIMUM VIOL 0.00 0.000 0.0
MEAN VIOL 0.00 6.000 0.9
MAXIMUM VIOL 0.00 J.000 G.0
MIN CRITERIAZFFFFRFIRR M¥RIFHERTX AR
MAX CRITEZRIA 34.00 5.000 180.0




80Q

STORET RETRIEVAL LATZ 39711729 =  STAND ~ VERSION OF MAY 1988 STN 4+S5UMMARY.1
YAV140
47 11 33.0 120 56 56.0 1
YAKIMA R AT CLE ELUM

53037 WASHINGTON KI TTI TAS
PACIFIC NIRTHWEST
/TYPAZAMBNT/STREANM YAK?HA RIVER BASIN
1119USBR 76022 3 HQ 17030001032 0006.620 OFF

0000 FEET DEPTH

SUMMARY OF VICLATIONS ON SAMPLES COLLECTED FROM 74703721 TO 87/03702

(0013 03313 30076 30400 30403 00300 01042 01027 01034 71900
WATER WaTZR TURE PH PH 00 COPPER CADMIUM  CHROMIUM MERCURY
Teup TEAP TREICKMTR LAB Cu,T07 CD,TOT CR,TOT HG,TOTAL
Fadh CENT HACH FTU Su su MG/L uG/sL uG/sL uG/L uGsL
N0 OF VALUES 135 138 123 10 129 123 2 2 2 1
MEAN 48_51 a.89 4.21 7.450 7.375 10.874 6.000 2.000 2. 0.200
MEULAN s7.57 8.65 1.00 7.405 7.400 10.900 6.000 2.000 2. 0.200
NO OFf VIOLS 0 5 0 1 0 1 0 0 0
PERCZNT VIOL 0. U 1. 0. 1. 0. 50. 0. 0. 0.
MINIMUM VIOL 0.09 3.00 216.G0 0.000 6.420 0.900 10.000 0.000 0. 0.000
MEAN VIOL 0.00 0. 00 216.00 0.005 6.420 0.000 10.000 0.000 0. 0.000
MAXIMUM VIOL 0.00 0,00 216.00 0.000 6.420 0.000 10.000 0.000 0. 0.000
MIN CRITERIA®S#Ehuid wuwsdfmyts shxRipiss 6.500 6.500 6.500 HEudiiiis shkdikngE ik kbkdkeids
MAX CRITERIA 65.00 21,00 50.00 8.500 8.500 wmZ&kxxxxx 6.500 2.000 2200. 0.200




6a

STORET RcTRIEVAL DATE 89/11s29 - STAND = VZRSION OF HAY 1988 STN 4.SUMMARY.2

YAV140

47 11 33.0 120 56 56.0 1

YAKIMA R AT CLE ELUM

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST

/TYPA/AMBNT/STREAM YAKIMA RIVER BASIN

NO Of VALUES
Az AN

MEJLAN

NBOF VIOLS
PERCENTVIOL
AINIMUM VIOL
MEAN VIOL

MAXIMUM VIJL

AIN CRITEKIA%%

1119USBR 760223 HQ 17030001032 0006.620 OFF
0000 FEET DEPTH

SUMMARY OF VIQOCLATIONS ON SAMPLES COLLECTED FROM T4/03/21 TO 87/03/902

01051 01147 01092
LEAD SELENIUM  ZINC
PB,TOT SE,TOT IN,TAT

uG/sL UG/sL y6sL

2 2 2

2.00 5.000 3.5

2.00 5.000 3.5
0 0 0

0 0. 0

0.00 0.000 0.0

0.00 0.000 0.5

0.00 0.300 0.0
FEXKRILUR wEXRRREEE wERERERRY
34.00 5.900 180.2

MAX CRITzRIA




o4Q

STORET RETRIEVAL DaTE 39711729

/TIPA/ZAMENT/STREAM

SUMMARY OF VIOLATIUNS ONSAMPLESCJLL

Jooll 0001

WATER WATER

Tz4P TEAP

FanN £NT

Nd UF VALUES 57 ¥4
MEAN 55.75 t3.20
MEDILIAN 55.22 12.50
N O GFVYIOLS 15 5
PERCENT VIJL 22. 7.
MINIMUM VIOL 65.12 21.20
MEAN VIOL b0.73 22.10
MAXIMUM VIOL 73.76 23.20
MIN CRITCRIA®FXFwndy IRFTIXHRR
MAX CRITERIA 65.00 21.060

i0 50076

TURA
TRUIDMTR
HACHFTU

66

27.23

STAND

00400
Pr

su

8,409

6.300

VERSION OF MAY 1988
YAV138
46 14 32.0 119 40 48.0 1
SPRING C AT HESS RO
53005 WASHINGTON 8
PACIFIC NORTHWEST
YAKIHA RIVERBASIN
1119USBR 760223
0000 FEET DEPTH

20403 00300 01042 010
PH DO COPPER CADMI
LAS CU,TOT C0,T0
SU Mo/ L uG/L uG”s

57 56 0
7.970 10.209 0.000 0.000
7.360 Y04100 Sdxfdekiidk IEhrRRiHs

1 0 0
1 0. 0. 0
8.600 0.000 0.000 0.000
a.600 0.000 0.000 0.000
8.600 0.000 0.000 0.000
6.500 6.500 &kkdrkFsmuk FREFFNFEF
a.500 #arkkskk 6.500 2.000

STN 6.S5UMMARY.1

ENTON

HQ 17030003003 0025.150 OFF

ECTEO FROM 74/05721T70 81702719

27 01034 71900
UM CHROMIUM  ME RCURY
T CR»TOT HG,TOTAL
L UG/L UG/L
0 0 0
0 0.000
FhERxkRbk FRIEFREEX
0 0 0
0 0
0. 0.000
0 0.000
0 0.000
R g ExERx FALTEXREF
2200 0.200




STURETRcTRIEVALDATE 89/11/25 - STAND — VERSIINO F MAY 1983

YAV139

46 14 03.0 119 41 02.0 1

SNIPES Cs AT OLO INLAND EMPIRE R
53005 WASHINGTON SENTON
PACIFIC NGRTHWEST

YAKIMARIVER BASIN
1113USBR 760223

0000 FEET DEPTH

STN  T.SUMMARY.1

/TYPAZAMENT/STREAN
HQ 17030003003 0025.640 OFF

o
-
-

SUMMARY OJF VICLATIONSON SAMPLESCOLLECTEDFROM 74/05/21T0 81s02719

30511 0C010 00376 00400 00403 00300 01042 01027 01034 71900
WaTER WATER TUR3 P PH oil COPPER CADMIUM  CHROMIUM  MERCURY
znp TEMP TR3IDMTR LAY Cu,TaT €D, T0T CR, 70T HG,TOTAL

FadN CENT HACH FTU sy YV MG/L uGsL uG/L uGsL uGsL

NG OF VALUES b4 64 63 64. 53 0 0 0 0
MEAN 55.81 13.23 25.22 38.300 7.837 10.032 0.000 0.000 0 0.000
MEDIAN 55.94 13.39 6.0 84500 7.810 9.600 saukssrs wERdikikdk EsdkEhs TRiREResd
NG GF YIJLS i3 6 S 0 0 0 0 0 0
PERCENT VIOL 23. 3. d. 50. a. 0. 0. 0. 0. 0.
MINIMUM VIOL 65.43 22.09 50.00 3.800 2.000 0.000 0.000 0.000 0. 0.000
MEAN VIOL 6Y .40 22.65 140.80 8.300 0.000 0.000 0.000 0.000 0. 0.000
MAXIMUN VIDL 74.30 23.50 340.00 54302 0.9000 i1.000 0.001) 0.000 0. 0.000
MIN CRITERIAGSw¥sd¥$y Tweiyiyy KEEsydiss 6.500 6.503 6.500 #kxkfsiss ssdmitds ddkdsbkts SRfhsdids
MAX CRITERIA 65.00 21.00 50.00 8.500 4500 wFxFaEFEF 6.500 2.000 2200 0.200




zia

STAND

VERSION OF MAY 1988
YAV121

STN B.SUMMARY.1

46 14 39.0 121 01 09.0 1
SULPHUR C WW AT MCGEE RO

53037

WASHINGTON
PACIFIC NORTHWEST
YAKIMA RIVER BSASIN

1113US3R 700223

0300 FEET

DEPTH

YAKIMA

HP 17030003026 0003.990 OFF

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 74/03/19 TO 81709714

STORET RETRIGVAL DaT: 89711729 -
/TYPAJAMBNTZSTREAM
0Cd11 990190 00076
WATZIR wiTeR Tu23
Tenp TEMP TRZIOMTR
FARN Ceut AACH FTU
NGO OF VALUES 13 73 73
HEAN 55.05 12.31 30.52
MEDIAN 54.50 1z.50 13.00
NO OF VvIOLS 10 ] 8
PERCENT VIOL 14, 0. 11
MINISUM VIOL 05.66 0.00 51.00
MEAN VIOL 66.92 G.00 173.50
MAXIMLB VIOL 6d 54 0.00 598.00
MIN CRITERTASTREIUEER IEEVXFRFH FXLBRFENS
MAX CRITZRIA 654005 2i.00 50.00

00«00

P

Su

0.067

8.000

0.000
0.000

0.200

co403 00303
PH co
LA8

su MG/L

73 (24
7.339 9.298

T.3820 9.300
0 1

0 2.
i1.000 6.400
0.003 6.400
0.303 6.400
6.500 6.500

01042
CCPPER
CU,TOT

uGsL

0.000

LR &

01027 01034 71900
CADMIUM CHROMIUM MERCURY
C0,TOT CR,TOT HG,TOTAL

uGsL uG/L uG/L

0" 0’ 0
0.000 0. 0.000

FFXXIEERT FTEFFXFXER XFRFER T FEEREEFFE

0 0 0

0. 0. 0.
0.000 0. 0.000
0.000 0. 0.000
0.000 0. 0.000
EXXEXE TS AR ERE FEFFRIKER
2.000 2200. 0.200



STORET KZTRIEVAL CaATZ
/TYPAZAMANT/STRZANM
Jaul
RAT=ZR
TZAaP
Fank
NG OF VALUES 37
MEAN 535.04
MESLAN 54.35
* NJ OF VIJLS 11
PERCENT VIOL 30.
MINIMUM VIOL 66.29
MEAN VIOL 70.03
MAXIMUM VIOL 78.83
MIN CRITERIARFzSRExes
MAX CRITERIA 65.00

e+a

89711725 -
SUMMARY GF
1 005 Lo 36375
WATZR Tu’s
TE4P TRZIOMTR
CeNT HACH FTU
37 35
12.40 5.11
12.70 2.00
4 0
11. J.
21 .29 0.03
23.17 0.09
25.00 0.00
FIRRRSEVRIL TEWBPRBRER
21.03 50.00

STAND

00409

A

Sy

0.300¢

0.000

0.000

6.505

a.500

- VZRSION Of MAY
YES105

1988
STS

STN  9.SUMMARY.1

12501660

46 16 23.0 120 98 44.0 2
SATUS CREEK AT B8IA GAUGING STATION

53077 YASHINCTON
PACIFIC NORTHWEST
YAKIMA RIVER BASIN
1113us82 610425
0500 FEET DEPTH

00403 00300 01042

Pi-1 00 COPPER

Lag Cu,TCT

K1Y MG/L uG/L

35 34 0
7.567 9.628 0.000
7.550 9.900 FFXRIIEZRX

0 1 0

0. 3. 0.
3.000 6.000 0.000
0.000 6.000 0.000
0.000 6.000 0.000
6.500 6.500 EFRFERIE:

8.500 FFFEFEFEX

YAKIMA
130400

17330003027 0002.540 OFF

H3

VIJLATIONS ON SAMPLZS COLLECTED FROM 31703725 TO 384708728

01027 01034 11900
CADMIUM CHROMIUM MERCURY
CD,TOT CR,TOT HG, TOTAL

uGsL uGsL uGsL

0 0 0
0.000 0. 0.000

FFFEXFLEXE SR hRp L Xy erE

0 0 0

0. 0. 0
0.000 0 0.000
0.000 0 0.000
0.000 0 0.000
FREXILERET TR EEEX

2.000 2200 0.200



vig

STORET kzTri

£

VAL DATE

/TYPAZAMSNT/STREAM

NC OF VALUZS

MEAN

MEOIAN

NG OF VIOJLS

PERCEN T VIJL

MINIMLM VIGL

MEAN VIGL

MAXIMUM VIGL

Goul
WATZR
TEHP
FAdh

66.21

67.17

68400

MIN CRITERIARFHZRMIAIHX

MAX CRITERIA

65.00

5%/11r72S

1 0

SUMMARY

319 20075
IR Tursg
“FP TRzIOMTR
T HaCH FTU
37 35
) 3.60

0 2.00

0 0
0 0.

2 0.G9o

J 0.00

J 0.00
0 50.00

STAND -

004G0
Pd

SuJ

0.000

0.006

3.000

6.500

3.509

VERSION OF

06403
PH
LA3
su
35
7.525

7.505

0.000

3.000

0.003

6.500

8.500

MAY 19&M

Y3104 TIS
46 18 39.0 120 11 20.0 2
TOPPENISH CREEK AT B8IA& GAUGE
53077 WASHINGTON YAKIMA
PACIFIC  NORTHWEST 130400
YAKIMA RIVER dASIN
1119U5BR 810425
0000 FEET DEPTH

12506000

HQ 17030003016 0001.930 OFF

CF VIOLATIINS JN SAMPLES COLLECTED FROM 81/03/25 TO 84708728

00300 01042 01027 01034 71900
00 COPPER CAOMIUH  CHROMIUM MERCURY
CU,TOT C0,TOT CR,TOY HG,TOTAL
MG/L uG/L UuG/L uGsL uGsL
34 0 0 0 0
9.739 0.000 0.000 0 0.000
O 800 H#ixxsiis ksdsfdsd HEdskiss IxxbikkRE
1 0 0 0 0
3 0 0. 0 0
5.300 0.000 0.000 0 0.000
5.300 0.000 0.000 0 0.000
5.300 0.000 3.000 0 0.000
6.500 wx¥uvkess sediektds SEREEHIEE FEuEkkERY
kk% 6.500 2.000 2200 0.200

STN 11.SUMMARY.1



stad

STORET RETRIEVAL DATE 39711/26

sTYPA/ZAMBNT/STREAM
G011
waTER
TeM?P
FAardn
NG UF VALUZS 37
MEAN 51.73
MESIAN 32.52
NO Cr VIJLS 2
PERCENT vIuL 3.
AINIMLM VIGOL 02 .05
MEAN vIOL 65493
MAXIMUM VIOL 66.23
MIN CRITERIAZZ#¥=FwH:
MAX CRITZRIA 65.00

VERSION OF

MAY 1983 STN 13.5UMMARY.1
YES600 SIM

46 23 40.0 120 48 30.0 2

SIMCOE CREEK 1 M| WESTOF POWERSTATION

53077 WASHINGTJIN YAKIMA

PACIFIC NDORTH4EST 130400
YAKIMARIVER B8ASIN
1113US8R 310425
0000 FEET DEPTH

HP 17030003018 0003.520 OFF

SUMMARY CF VIGLATIONS ON SAMPLES COLLECTED FROM 31/03/725T0 84/08/28

<

w

T - o

g
4
N

[ I 5

R
p
T
37

1J.99

11.40

10

00300 01042 01027 01034 71903
00 COPPER CAOHIUH CHROMIUM  MERCURY
CU»TOT Co,70T CR,TOT HG, TOTAL
MG/L uGrsL uG/L uGsL uGsL
34 0 0 0 0
9.935 0.000 0.000 0. 0.000

10.200 FH#ikndRfy FRxpiRFdyx KTy ke heies

1 0 0 0 0

3 0 0. 0 0

6.300 0.000 0.000 0. 0.000
6.300 0.300 0.000 0. 0.000
6.300 0.000 0.000 0 0.000

6.5 0 0 Seifdrdxs sfddwghiihihiiyi sk
FEERRRENF 6.500 2.000 2200 0.200




21La

STURET RETRIcVALO ATE 39711729 - STARD - VERSION OF MAY 1383 STN 15. 3UHVARY. |
YAV109
46 32 07.0 120 28 18.0 1
AHTANUMC A t MOUTH

53077 WASHINGTON YAKIMA
PACI FI C NORTHHWEST
/TYPAZAMONT/STREAN YAKIMA RIVER BASIN
1119US3R 760223 HP 17030003003 0000.280 OFF

0300 FEET DEPTH

SUMMARYDFVLCLATIONS DN SAMPLESCIOLLECTEDFROH T74/03/7217081/09715

00011 230610 00075 00400 00403 00300 01042 01027 01034 71900
WATZK wWATZR TURE PH Pi-i Do COPPER CADMIUM CHROMIUR MERCURY
Tzu3 TEMP TR3IOMTR LAS Cu,Tar co,TO0T CR,TOT HG,TOTAL
FanN CENT HACH FTU su Su FIG/L uGsL UG7L UG/L uGsL
N O GFVALULES 73 73 73 2 73 63 0 0 0 0
MEAN 52.62 11.45 6.53 a.550 7.813 10.836 0.000 0.000 0. 0.000
MEDIAN 51.80 11.03 3.00 53.550 7.349 10300 sksssgddk Tkidididd bddiddds Fdfrssd
NG OF VIOLS 8 3 2 1 0 0 0 0 0 0
PERCENT VIOL 11. 4. 3. 50. 0. 0. 0. 0. 0. 0.
MINIMUM VIOL 66.20 il.40 54.00 8.600 0.000 0.000 0.000 0.000 0. 0.000
MEAN VIOL 68.74% L1.93 77.00 5.600 0.000 0.000 0.000 0.000 0. 0.000
MAXIMUM V1OL 72.55 22.50 100.00 3.600 0.000 0.000 0.000 0.000 0. 0.000
MIN CRITERIASw&wwiuy sxgdkiesi srwdidis 6.500 6.500 6.500 ®%x¥¥ExITE Feidrridd Idddddidd kEreiddix
MAX CRITERIA 55.00 21,00 50.00 B.500 a.500 kaxkkxkiis 6.500 2.000 2200. 0.200




Z1a

STORETY RcTRIEZVAL DATE 85/1i/2Y

/TYPA/AMBNT/STREAM

SUMMARY

60311 0010
WATER WATER
TENP TEMP
FAHN CENT
NC OF VALUES 37 37
MEAN 48410 8.54
MEOJTAN 45.22 7.90
N8 of VIULS 1 0
PERCENT VIOL 3. 0.
MINIMUM VIOL 65.12 0.03
MEAN VIOL 65.12 J.u0
MAXI MUM viot 55.12 0.00

H

MIN CRITERIAxSRuwady fdndy

MAX CRITERIA 65.009 21.00

dF VIOLATIONS ON

VERSION OF

MAY 1988 STN 14.SUMMARY.1

YES100 ACM
46 31 38.0 120 46 44.0 2
AHTANUM CR 4 MI EAST JF TAMPICO BY FOOTBRIDGE
53077 WASHINGTON YAKIHA
PACIFIC NORTHWEST 130400
YAKIMA RIVER BASIN
1115USBR 810425 HO 17030003009 0016. 840 ofFF
0000 FEET DEPTH

SAMPLES COLLECTED FROM 81/03/25 TO 84/08/27

00403 00300 01042 01027 01034 71900
PH 00 COPPER CAOHIUH CHROMIUM MERCURY
LAS CU,Tar €D, TOT CR»TOT HG,TOTAL
su MG/L UG/L uG/sL uG/L UG/sL
35 34 0 0 0 0
7.426 10.701 0.000 0.000 0. 0.000
7.450 10.550 $¥kExkiid idkdihddd daxkddes Sbikifis
0 1 0 0 0 0
0. 3. 0. 0. 0. 0.
0.000 5.200 0.000 0.000 0. 0.000
0.000 5.200 0.000 0.000 0. 0.000
0.000 5.205 5.000 0.000 0. 0.000
6.500 6.500 #E&kikikyd wukiidkis wdkkddikd LkidFdid
3. 500 #xsxidxix 6. 500 2. 000 2200. 0. 200




gL d

STORET ReTRIZvaL DAYz 36711728 - STAND - VERSION OF MAY 1988 STN 23.SUMMARY.1
YAV156
46 59 44.0 120 35 23.0 2
MANASTASH AT BROWNRD BRIDGE

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPA/ZAMBNT/STREAM YAKIMA RIVER BASIN
1113US8R 780823 HQ 17030001073 0000.200 OFF

0000 FEET OEPTH

SUMMARY OF VIGLATIONS ONSAMPLES COLLECTED FRCM 78/07/17T0 78/09/22

00011 00010 000756 00403 00403 30303 01042 01027 01034 71900
WATER WATZR TURB Py PH 00 CGPPER CADMIUM ~ CHROMIUM  MERCURY

TP Tewe TRSIDMTR LAS Cu,TaT co,TOT CR,TOT HG+TOTAL

Fani CenT HACHF T U sy su MG /L uG/L ue/L uG/L uG/L
N O UF VALUES 15 10 d 10 0 10 0 0 0 0
MEAN 57.56 14.23 0.00 7.500 0.000 6.395 0.000 0.000 0. 0.000
MEUIAN 57.23 1609 sexsssvss 7.653 xxukdkmmas 3.150 #essysrss SEerikadd REEERRes REEEEEEE
NUOF VIOLS 1 0 ¢ 0 0 0 0 0 0 0
PERCENT VIOL 10. Ge 0. ve 0. 0. 0. 0. 0. 0.
MINIMUM VIOL 65.04 0400 0.09 0.000 3.500 0.000 0.000 0.000 0. 0.000
MEAN VIOL 65.3% 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0. 0.000
MAXIMUA VIEL 55 .44 G.0u 0.00 0.003 3.000 0.000 0.000 0.000 0. 0.000
MIN CRITERIAS®skssnd wakdunzds whkfuksks 6§.500 6.500 6. 500 s¥xkisikk SEITLAITE LREEEREEE FEREEEREE
MAX CRITERIA 65400 21.00 50.00 8.500 8.500 sxwkxikds 6.500 2.000 2200. 0.200




6LQ

STORET RETRIEVAL DATZ39/11729 -

STAND - VERSION OF

MAY 1388 STN 24.SUfI~ARY I
YAV1SS
47 05 16.0 123 42 390 2
TANEUM C ANCERSON"S LOAFING SHED
53037 WASHINGYONK I TTITAS
PACIFIC NORTHWEST
YAKIMA RIVER BASIN
1113USBR 780823 HQ 17030001070 0000.290 OFF

O0GOOFEET DREPTH

SUMMARY OF VIODLATIONS ONSAMPLESCJILLECTEO FROM 7870771770 78709722

/TYPA/AMENT/STREAM

Gov11l Q061¢ 00076

WATZR WaTZR TURB

Tt up TeMP TR5I0OMTR

FAMN CenT HACHFTU
NO GFVALUES 10 10 0
MEAN 51.935 16.c4 0.00

BN

MEDIAN 52.24 16.60 mxwxumsks
NO OF VIJLS 0 0
PERCENT VIOL 20. 3. 0.
MINIMUM VIOL 66.02 0.00 3.05
MEAN vIOL 67.51 0.00 0.00
MAXIMUM VIJL 69 .00 6.03 0.00
MIN CRITERIASwikudisy #dReyyasy swddkiraay
MAX CRITZRIA 65400 21.00 50.00

00400

PH

Su

10

7.560

3.000

0.000

0.003

6.500

8.500

00«03

PH
Las

Su

0.000

0.000

0.000

54500

00300 01042 01027 01034 71900
DO COPPER CADMIUM CHROMIUM MERCURY
cu,TaT co,TOT CR,TCT HG, TOTAL
MG/L UG/L us/L uG/L UG/L
10 0 0 0 0
6.730 0.000 0.000 0. 0.000
8 75 0 Ry FxRIvxrwdk kkpkFred kxshxkrfd
0 0 0 0 0
0 0 0. 0 0
0.000 0.000 0.000 0. 0.000
0.000 0.000 0.000 0 0.000
0.000 0.000 0.000 0. 0.000
60500 ZdxZFwddx dkwidkhid TxkEdhidkw Kkhkkrkd
gk ERREE 64500 2.000 2200. 0.200




0ca

STORET RETRIEVAL DATEZ 89711729 - STAND - VERSION OF M A Y 1988 STN 28.SUMMARV.I
YAV152
47 10 06.0 120 49 55.0 2
TEZANAWAYRIVER AT HIWAY108R

53037 UASHINGTON KITTITAS
PACIFIC NORTHWEST
/TYPAZAMINT/STRcAM YAKIHA RIVER BASIN
1113USB8R 730823 HQ 17030001032 0000.100 OFF

0303 FEET DEPTH

SUMMARY OF VIOLATIONS UN SAMPLES COLLECTED FkOM 78/07/17T0 83709714

00511 00914 00376 00403 00403 00300 01042 01027 01034 71900
WATZK WATER TURB Pn PH Do COPPER CADMIUM CHROMIUM MERCURY
iEMP TEMP TR2IOMTR LAS CU,TAT CC,TOT CR,TOT HG,TOTAL
FanN CENT HACH FiU su Su MG/L uG/sL UG/L uG/sL UGsL
NO OF VALUES 46 +6 36 10 36 43 0 0 0 0
Mc AN 51.70 10.95 7.G3 7.4800 7.709 9.956 0.000 0.000 0. 0.000
-a
MEDIAN 51.44 1y.89 4.00 7.800 7.735 9.800 Hxkkrdrki FERSETREE gk dkwkkkxk
NG OF VIOLS 1 1 0 0 1 0 0 0 0
PERCENT VIOL 9. 2. 3. 0. 0. 2. 0. 0. 0. 0.
MINIMUA VIOL 67.10 34.00 51.00 0.000 0.002 5.900 0.000 0.000 0. 0.000
MEANVIOL 74.07 34.00 51.090 0.000 0.000 5.900 0.000 0.000 0. 0.000
MAXIMUMVIOL 33.20 34.00 51.00 0.000 0.000 5.300 0.000 0.000 0. 0.000
MIN CRITERIAZFwkxFixsy Fxufwinkds Jpfkeiiwnis 645010 6.500 6.5 0 0 hkybddkdd dkkdikddd kdRixbed xkfhpbnd
MAX CRITERIA 65.00 21.00 $0.00 8.500 8.500 #ykkixRi¥ 6.500 2.000 2200. 0.200




tea

STOREY RETRL{EVAL CATE 89r/11ir/28

/TYPAZAMBNT/ZSTREAM

N O OUFVYALUES
MEAN

MEQIAN

NG OF VIOLS
PERCENT VIIL
MINIMUM VIOL
MEAN VIGL

MAXIMUM VIIL

MIN CRITERIAZFRFAFXRXT ¥

MAXx CRITERIA

23

50.51

46420

4.

66420

66.23

66.20

65.040

STAND

VERSIAN CF H A Y 1988

YCE0O02
47 14 40.0 121 03 48.0 1
CLEELUMR AT GAGE STATION

53037 WASHINGTON KITTITAS
PACIFIC NORTHWEST

YAXIMA RIVER BASIN

1113USBR 7690322 17030001

0J02FEET DEPTH

SUMMARY 3F VICLATIONS ON SAMPLES COLLECTED FROM 72/04/25T0 87709724

1 90010
WATER
TeMP
C:ENT
23
10.23

3.09

000735
TUuR:
TR3TIMTR
HALH FTU

22

00400
PH

su

0.000

0.000

G000

00403
PH
LA3
Su
24
7.255

7.260

0.000

0.00Q

0.000

6.500

30300 01042 01027 01034
00 COPPER CADMIUH CHROMIUM
Cu,TOT CD,TOT CR,TAT
MG/L ucl/L uGsL ye/L
18 ] 0 0
10.350 0.000 0.000 0

10.250 ¥k axkIeries

STN 29.SUHHhRY.I

71900
MERCURY
HG, TOTAL

uGsL

0 Q 0 0 ]
0 0 0 0 0.
0.000 0.000 0.000 0 0.000
0.000 0.000 0.000 0 0.000
0.000 0.000 0.000 0 0.000
6 . 500 FFRFXXXXE FHIFFHEET FEFXXLEET ke FFREx
FREXREEEE 5.500 2.000 2200 0.200




STORET RcTRIzvar LATe 359711729 - STAID - VERSION O F MAY 1988 STN 32.SUMHARY.I
YAV102
46 37 55.5 120 35 11.0 1
NACHES R AT NELSON BRIDGE

53077 WASHAINGYON YAKIMA
PACIFIC NORTHWEST
/TYPAZAMSNT/STREAN YAKIMARIVERBASIN
1113USBR 760223 HQ 17030002002 0000.450 OFF

0003 FEETOEPTH

SUAMARYOF VIOLATIONS GN SAMPLESCOLLECTEDFROM 747037217 O 87703702

sGull 0G010 00376 30400 00403 00300 01042 01027 01034 71900
wiATER wATZR TURB PH PA 00 COPPER CADMIUM CHROMIUM MERCURY
Tesp TEMP TRzIDMTR LA CU,TOT co,T0T CR,TAOT HG,TOTAL
I [ § HALH FTU Sy U MG/L UGsL uGsL UG/L UG/L
Hb OF YALU:ZS 133 132 133 2 133 122 3 3 3 3
MEAN 47.91 8.90 4.26 6.003 7.334 11.170 4.667 2.000 2. 0.200
MEOLAN 45 .49 3.00 2.00 a.000 7.370 11.200 2.000 2.000 2. 0.200
N0 OF vIOLS 2 0 0 0 1 1 0 0 0
PERCENT VIUL 4. la IS 0. 0. 1. 33. 0. 0. 0.
MINLHMLM VIOL 06.20 71.53 0.09 Ve000 0.000 6.100 10.000 0.000 0. 0.000
MEAN VIOL 73.87 28.75 0.00 0.000 0.000 6.100 10.000 0.000 0. 0.000
MAXIMUM vIJL 96,30 36.03 0.00 0.000 3.000 0.100 10.000 0.000 0. 0.000

MIN CRITERIAxSSMoukay suiwrdikn fokkdidwyy 6.500 6.500 0500 ZFHIRFrxx Tk

MAX CRITERIA 65.00 21.00 50.00 834500 BeSC0 F:umFIEJFHE 6.500 2.000 2200. 0.200




STORETRETKIEVALD ATE 89/11/29 - STAND - VERSION OF M A Y 19388 STN 32.SUWWARY.2

/TYPAZAMBNT/STREAM
J105
LEAD
PB,TAT
uG/sL
N0 O F VYALUES 3
MEAN 2.00
MEDIAN 2.00
NOOF VIOLS G
PERCENT vIUL 0.
MINIMUN VIOL 0.00
MEAN VIOL 0.03
MAXIMUM VIOL 0.093
MIN CRITERIAZ#wmksyix
MAX CRITZRIA 34.00

YAV102

46 37 55.0 120 3511.0 1

NACHES R AT NELSON BRIDGE

53077 WISHINGTON YAKIMA

PACIFIC NURTHWEST

YAKIMARIVER BASIN

1119USBR 760223 HQ 17030002002 0000.450 OFF
0000 FEET DEPTH

SUMMARY QF VIOLATIONSON SAMPLES COLLECTED FROM 74703721 T0 87/03/02

1 01167 01092
SELENIUM ZINC
SELTOT IN»TOT

uG/sL uG7L
3 3
5.300 7.0
5.002 3.0
0 1]

Je 0.
0.000 0.0
0.0co 0.0
5.000 0.0
5.009 180.0




veca

STORET RCTRIEVAL DaT:Z 349711729 - STAND - VERSION OF MAY 1983 SN 33. S| IMFI ARY. |
Yavo2s
46 37 30.0 120 34 40.0 1
COWICHE CK SE1/4 S9 13N 18E

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST
/TYPAZAMONT/STREAM YAKIMA RIVER BASIN
1113USBQ 760106 HQ 17030002057 0000.290 OFF

0503 FEET DePTH

SUMMAKY OF VICLATIONS Ok SAMPLES COLLECTED FROM T1/09/22 TO 74702701

Looul1 20219 00076 30400 00403 00300 01042 01027 01034 71900
WATER wWiTER TURB PH Pit 00 COPPER CAOMIUM CHROMIUM MERCURY
Tza4p TewP TRAIDMTR Lag Cu,Tar €D, TQT CR,TOY HG, TOTAL
F CENT HACH FTU Sy Su MG/L uGsL uGsL UG7L uGsL
NJ OF VALUES 21 21 19 o 21 20 0 0 0 0
MEAN 52.90 11.61 a.32 0.000 7.761 10. 117 0. 000 0. 000 0. 0. 000
MEDIAN 53.96 12.29 4.00 EExkdESiux 7.700 9. 500 #3xkkkrss hxdikdhk rifkpfid Shdikedx
NO OF VIOLS 3 1 0 0 1 0 0 0 0 0
PERCENTVIOL 14. 5. Oe 0. 5. 0. 0. 0. 0. 0.
MINIMUM VIOL 65.340 22.035 0.C0 0.900 3.550 0. 000 0. 000 0. 000 0. 0. 000
MEAN VIOL 68.30 22.00 0.00 0.000 8.650 0. 000 0. 000 0. 000 0. 0. 000
MAXIMLM VIOL 71.60 22.00 0.00 0.000 8.650 0. 000 0. 000 0. 000 0. 0. 000
MIN CRITERIA®RFFSudwky Fxadvkrds aufkysatds 6.500 6.500 6.500 #¥xFHkkkEkd IREHHAENN ddkdkdidd  wkdkidik
MAX CRITERIA 65.00 21.038 50.00 8.500 8.500 Ekkkkkuk 6.500 2.000 2200. 0.200




seg°

STORET RETRIcVAL DATE d89/11/29 - STANC - VERSION OF MAY 1988 STN 34.SUMKIARY.I
YRJ003
46 39 54.0 121 07 1B8.01
TIETAONR BELOWOAMAT GAGE STA

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST

/TYPAZAMBNT/STREAM YAKIMA RIVER BASIN
1113USBR 750322 17030002

0000 FEET DEPTH

SUMMARY SFVIGLATIONSO N SAMPLES COLLECTED FROM T2/04/24 TO 73709713

00011 0010 0Cco7s 16+00 00403 00300 01042 01027 01034 71900
WATER WATZER TURE PH PH DO COPPER CADMIUM CHROMIUM  MERCURY
TZHP iEMP TR3IIOMTR LAB CU,TOT Ch,TaT CR,TOT HG,TOTAL
FARN £dT HACh FTuU Sy su MG/L UG/t uGrsL uGsL uG/L
NC QF vAaLUcS 12 le 11 0 12 12 0 0 0 0
MEAN 50.13 i0.19 5.36 0.000 7.330 10.342 0.000 0.000 0. 0.000
MEDIAN 51.62 1C.90 6.00 ZRIFuxwxnw 7.360 10.450 #kFFrdsdkk fifrihdhs RExfderdy sRXRIRELE
NO Of VIJLS 0 0 0 0 0 1 0 0 0 0
PERCENT VIOL 0. 0. 0. 3. 0. a. 0. 0. 0. 0.
MINIMUM VISL 0.00 0.00 0.50 L.003 0.000 6.200 0.000 0.000 0. 0.000
MEANVIOL 0.03 0.00 0.00 0.000 0.000 6.200 0.0G0 0.000 0. 0.000
MAXIMUM VIOL 0.00 0.00 0.00 0.000 0.000 6.200 0.000 0.000 0. 0.000
MIN CRITERIAZFFRILHNRE RNERXERFN wRRIFFENR 6.500 6.500 6 .50 0 kFxeRF RxeFrrgk Lnkddyid FRefRFiEx
MAX CRITERIA 65.00 21.00 50.00 a.500 a.500 m&:xEERrEx 6.500 2.000 2200. 0.200




STORET RZTRIEVAL DATZ 39/11/29 - STAND - VERSION OF M A Y 1388 STN 35.SUMMARY.1
YES103 RAN 12488502
46 49 10.0 120 56 07.0 2
RATTLESNAKE CR 1 MI ABOVE STATE FOREST STATION

53077 WASHINGTON YAKIHA
PACIFIC NORTHWEST 130400
/TYPAZAMINT/STREAM YAKIHA RIVER BASINW
1113US8R 8140425 HQ 17030002003 0010.360 OFF

0000 FEET DEPTH

SUMMARY JF VIGLATICNS UNSAMPLES COLLECTED FROM 81703726 TO B4/05/23

00911 006140 00076 00400 00403 00300 01342 01027 01034 71900
WATER WaTzZR TURSE Pr PH 00 COPPER CADMIUM CHROMIUM MERCURY
TEwP Tew TR3IOMTR LAB CUL,TOT co,TOT CR,TOT HG, TOTAL
FAHN CenT HACHFTU su Sy MG/L uG/L uG/L uGrsL uGsL
wG OF Vvawic Lo 26 25 0 25 26 0 0 0 0
MEAN 46.50 3.06 3.32 0.000 1.333 10.281 0.000 0.000 0. 0.000
~
AEDIAN 43453 7.55 1.00 sdkdisvss 7.400 10 . 300 #¥#kkFwHy SXFEXFFEX FrdFes s FREEEREEE
N C CFVIILS 3 0 0 0 0 1 0 0 0 0
PERCENT VIIL Q. J. 0. '} il. 4 . 0. 0. 0. 0.
MINIMUA VIOL 0.00 (.G C.GQ Je.000 5.000 6.200 0.000 0.000 0. 0.000
MEAN vIOL d.G0 0.00 0.00 0,000 0.000 6.200 0.000 0.000 0. 0.000
MAXIMUM VIOL 0.C00 V.00 0.00 5.000 0.U00 6.200 0.000 0.000 0. 0.000

MIN CRITERIAxX

64500 6.500 6500 %EExxpxkk Tkdhbkki rREEEErs sufekiidy

MAX CRITERIA




»

(&
i~
~

STORZY RETKIEVAL DATE 389711729

/TYPA/AMONT/STRE M

HC OF VALUES

MEAN

MEUIAN

NO UF VIGLS

PERCENTVIIL

MINLIMLM VIGL

MEAN VIOL

MAXIMUM VIJL

Min

MAX CRITZRIA

- o
-

S o P )
T U X R

P
=

50.62

SU.0v

d.

29.80

59.430

09543

CRITERIARSNRFRENwR

65.G0

e

oo e st 2wk s
PR

STAND

VERSION OF HAY

1983

Y83001

45 52 48.0 121 16 570 1
BUMPING R RES OUTLET AT NEWSTA

53077 WASHINGTON YAKIMA
PACIFIC NORTHWEST

YAKIMA RIVERBASIN

1113USER 760322 17030002

0000 FEET DEPTH

SUMMARY O F VIOLATIONSON SAMPLESCOLLECTED FROMT72/04/26T281/03/727

20010
WATER
TIMP
CENT
13

15.35

10.00

0.00

0.00

21.00

00076
TURE
TRIIOMTR
HACH FfTU

12

00400
P

Sd

7

0

0

00403
PH
LAB
SU

13

102

.000

000

.500

STN 36.5UMMARY.1

71900
MERCURY
HGs TOTAL

uG/L

0.000

FREREE

00300 01042 01027 01034
ca CIPPcR CADMIUM CHROMIUM
CU,TOT Co,T0T CR,TOT
MG/L uG/L uG/L uG/L
13 0 0 0
9.619 0.000 0.000 0.
9.0 00 HExFxpXERFTREFERFEF FFLRFEER XRF
1 0 0 0
8 0 0 0
6.200 0.000 0.000 0
6.200 0.000 0.000 0
6.200 0.000 0.000 0
6 5 0 0 #¥ddwddsd sfdirids $FPEREe FREFRE XX
ERRERFREXR 6.500 2.000 2200




“gza

STORETREZTRIEVALD ATE 89711729

/TYPA/AMINT/STREAM

NJ QF VALUZS
MEAN

MEDIAN

NG UF YIOLS
PERCENT VIOL
MINIMUMVIOL
MEAN VIOL

MAXIMUMVIOL

MIN CRITcrIAX

MAX CRITERIA

00911

WATZR
TEMP
FAHN

137
50.03
49.00

13

e o she e vy o
FRY¥

A e
¥R

65.00

STAND =

VERSICN OF MAY 1988

14113000

45 45 24.0 121 12 32.0 2

KLICKITAT RIVER NEAR PITT, WASH.

53039 WASHINGTON

112WRI
0000 FEET DEPTH

KLICKITAT
1310091

STN

I.SUfIHARY.I

HQ 17070106001 0007.230 OFF

SUMMARY OF VIOLATIONS ONSAMPLES COLLECTED FROM 4870573170 86707728

00010

WATECR
TEMP
CENT

117

10.05

21.00

00076
TurRB
TR31 OMTR
HACH FTU

59

10.21

30«03
PH

Su
130
7.606

7.600

6300
7.450
8.600
6500

84500

00403

PH
LAS

su

46
7.322

7.800

00300 01042
00 COPPER
CU,TOT
MG/L uG/L
146 41
11.462 10.195
11.500 8.000
0 19
0 46
0.000 7.000
0.000 12.632
0.000 21.000

01027
CADMIUM
CD,TOT

UGrsL

36

.389

01034

CR,TOT
uGrsL

71900
CHROMIUM MERCURY
HG,TOTAL

uG/L

66

0.600

0.500

23

35.




620

STORET RETRIEVAL OATZ 89/1
/TYPA/AMBNT/STREAM
01051
LEAD
P3,T0T
uG/L
NO OF VALUES 40
MEAN 42.45
MEDIAN 6.50
NO OF VI1GLS 1
PERCENT VIOL 3.
MINIMUM VIOL 37.00
MEAN VIOt 37.00
MAXIMUM VIOL 37.00
MIN CRITERIAXZFHFxExIR HHuX¥
MAX CKITERIA 34.00

SUMMARY OF VIOLATIONS

1729
01147 01092
SELENIUM ZINC
SE.TAT IN,TOT
uG/L uest
36 41
0.500 3d.J
0.500 20.0
1
0. 2.
0.000 423.3
0.000 423.0
0.300 420.0
3.000 180.0

0F HAY 1988

14113000
45 45 24.0 121 12 32.0 2
KLICKITAT RIVER NEAR PITT, WASH.

53039 WASHINGTON KLICKITAT
131091
112WRD HQ 17070106001

0000 FEET DEPTH

ON SAMPLES COLLECTED FROM 48705731 TO 86/07/28

STN I.SUMHARY.2

0007.230 OFF




oca

STIRET RETRIZVAL LATC 39711729 - STAND = VERSION OF MAY 1988 STN 37.SUMMARY.1
KL1134
46 0229.0 121 11 00.0 3
KLICKITAT RIVER AT WDF FISH HATCHERY S$4 6N 13E

53039 WASHINGTON KLICKITAT
PACIFIC NORTHWEST 131000
/TYPA/AMONT/STREAM CcLuMBIA RIVER BELOW YAKIMA RIVER
1119US&R 830327 17070106027 0002.840 ON

GU0) FECT Lz=PTH 387 METERS ELEVATION

SUMAMARY OF VIOLATIONS IN SaMPLcS COLLECYED FROM 8B703/704 TO 89709712

70011 30210 00076 00400 00403 00303 01042 01027 01034 71900
walix wATER TURE Pr PH DO COPPER CADMIUM CHROMIUM  MERCURY
TIMmP TEmMF TRSISMTR LAd cuy, 107 CO,TOT CR »TOT HGs TOTAL
Fanh CENT HACH FTU Su Sy MG/L uG/L uGsL ue/sL UG/L
NO OF VALUZS 7 7 6 2 5 7 2 -2 2 2
MEAN 49.82 4490 3.33 7.175 7.524 11.571 4.500 1.250 2. 0.300
MEDIAN 50.00 10.009 2.50 7.175 7.520 10.300 4.500 1.250 2. 0.300
NO OF VIOLS 0 0 0 0 0 0 0 0 0 1
PERCENT VIJL Ge Q. 19 0. 0. 0. 0. 0. 0. 50.
MINIMUM YIOL 0.00 0.00 0.00 5.009 0.000 0.000 0.000 0.000 0. 0.400
MEAN VIOL 0.03 0.00 0.00 0.000 3.300 0.000 0.000 0.000 0. 0.400
MAX1MUM VIOL 0.02 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0. 0.400
AIN CRITERIAZFIIRF LRz 2w nds I FHHEFR 6.500 6.500 6500 FFFH&FFxk wEFRxFr FoFRI ke ki
MAX CRITEZKIA 65.00 21.00 50.00 a. 500 a.500 =x:k&kFkEF 6.500 2.000 2200. 0.200




STORET KETRIEVAL CATE 89711729 - STAND - VERSION OF HAY 1988 STN 2.SUMMARY.1
14112500
45 50 38.0 121 03 32.0 2
LI TTLE KLICKITAT R NR WAHKIACUS, WASH

53039 WASHINGTON KLICKITAT
/TYPA/AMBNT/STREAM
1124RD 770125 HQ 17070106004 0000.290 OFF
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM T6/10/05 T0 T17/09/28
00011 00010 00076 00400 00403 00300 01042 01027 01034 71900
WATER WATER TURB PH PH 00 COPPER CADMIUM CHROMIUM MERCURY
TEMP TEMP TRIDMTR LA3 CU,TOT Co,T0T CR,TOT HG, TQTAL
FAHN CENT HACH FTU sy su MG/L UG/t uG/L uG/sL uG/L
NO OF VALUES 24 24 0 24 0 o2 0 0 0 0
MEAN 55. 33 12.99 0.00 3.604 0.000 12.404 0.000 0.000 0. 0.000
MED I AN 53.15 11 75 #xxksssss 8.600 FFHkxxhik 12.450 F¥kdEiRi¥  SEkkiidsd fxdErdasd exddsos
NO OF VIOLS 6 4 0 14 0 0 0 0 0 0
PERCENT VIOL 25, 17. 0. 58. 0. 0. 0. 0. 0. 0.
MINIMUM VIQL 68490 22.70 0.00 84600 0. 000 0.000 0.000 0.000 0. 0.000
MEAN  VIOL 74. 60 25. 22 0.00 8.871 0. 000 0.000 0.000 0.000 0. 0,000
MAXIMUM VIOL 81.50 27.50 0.00 9. 400 0. 000 0.000 0.000 0.000 0. 0.000
/U MIN CRITZRIAZRZ:RIx&&y FnxFixxd RFreIpss 6. 500 6. 500 6. 500 #xexxesd Eehpdvd FedkRPrRd SRR
W
- MAX CRITERIA 65.090 21.00 50.00 8.500 8. 500 =¥xkikindk 6, 500 1.800 2200. 0. 100




STORET RETRIEZVAL CATE 89/11/29

/TYPAZAMBNT/ZSTRE

NC OF VALUES
MEAN

MEDIAN

NO OF VIOLS
PERCZNT VIOL
MINIMUM VIOL
MEAN VIOL
MAXIMUM VIOL

MIN CRITCRIA%%%x

eea

MaXx CRITERIA

AM

65.00

STAND -

SUMMARY OF VIOLATIONS ON
1 300190 IR -3 00400
WATER TUR3 PH
TE AP TRB1IUMTR
CENT HACH FTU su
12 6 6
11.21 2.82 6.917
12.00 2.90 6.953
0 ) 2
d. 0. 33.
0.03 0.00 6.203
.00 0.03 6.300
0.03 0.00 6.400
CEEEEEVERE sESRviiws 6300
21.00 50.00 8.500

VERS 10N

SAMPLES

00403

PH
LA3
35U

OF MAY 1983 STN 3.SUWARY.I
14110720

46 01 01.0 121 12 28.0 2
OUTLET CR NR GLENWOOD,WASH

53039 WASHINGTON KLICKITAT
131091
112WRO 17070106

0000 FEET O€EPTH

COLLECTED FROM 73712704 TO 80706710

00300 01042 01027 01034 71900
00 COPPER CADMIUM CHROMIUM MERCURY
CU»TOT CC,TOT CR,TOT HG,TOTAL

MG/L uG/L uG/sL u6e/L uGsL

6 6 6 6 7
9.463 5.000 0.167 0. 0.471
9.100 5.000 0.000 0. 0.200
0 1 0 0 3

Je 17. 0. 0. 43.
0.000 7.000 0.000 0. 0.200
0.000 7.000 0.000 0. 0.900
0.000 7.000 0.000 0. 2.100

60500 FAExxkxdx AxkdxpxFE ThxFxFEEy XEIETEEER

s L 2 L 6.500 1.800 2200. 0.100




€ea

STOREY RETRIEVAL DaTt 89/11/29 - STAND = VERSION OF HAY 1988
14110720
46 01 01.0 121 12 26.0 2
OUTLET CR NR GLENWOOD,WASH

STN  3.SUMMARY.2

53039 WASHINGTON KLICKITAT
131091
/TYPA/ZAMBNT/STREAM
1124RD 17070106
0000 FEET DEPTH
SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM T3/12/04 TO 80/06/10
01051 01147 01092
LEAD SELENIUM  ZINC
PB,TOT SELTOT INLTOT
uGsL uG/L uG/sL
MO OF VALUES 6 6 6
MEAN 4 .55 0.000 26.7
MEDIAN 4.50 5.000 20.0
NO OF vIOLS 0 0 0
PERCENT VIOL 0. 0. 0.
NINIMUNM VIOL 0.00 0.000 0.0
MEAN VIOL 0.00 0.000 0«0
MAXIMUM VIOL 0.00 0.000 0.0

MIN CRITERIAZFIFRFU&Es FIIFUTI& S5 EFEER

MAX CRLITERIA 3«.00 5.000 130




