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Executive Summary

Amon Wasteway is a major irrigation return flowifdg for the Kennewick Division of
the Yakima Reclamation Project, servicing thousarfdgater users within 20,201 acres
(USGS, 1978). Fish (including salmon and trout)éhbgen found in the wasteway, and
guestions have arisen regarding the wasteway’gyatulproduce salmonids.

The purpose of our study was to provide resourceagers with an objective and
guantitative accounting of Amon Wasteway'’s abit@yproduce significant numbers of
salmonids, with an emphasis on available habitdtfsh presence during summer flow
conditions.

To do this we reviewed available information andaacted our own independent study
of habitat conditions and fish presence in the exaay. We found relatively few
biological studies documenting habitat conditions@uatic species sampling in the
wasteway, so it was necessary to supplement oigwevith unpublished data and
information gathered during interviews with locablbgists and researchers who had
knowledge of the wasteway.

Our review revealed that Amon Wasteway does sedg@ugoport a limited number of
salmonids, but the wasteway’s capacity to prodat@@nids in significant abundance
and to sustain them throughout their life-cycle wal$in question. Available
information about fish assemblages indicated thedigtor and warm water fish species,
mainly smallmouth and largemouth bass dominatatisemblages of the wasteway.

After conducting habitat surveys and fish samplimthe wasteway, we discovered
several important factors which appear to limitsahid carrying capacity. The most
significant of these factors were warm water terapges and an abundance of fine
sediments. Both of these habitat characteristiesantrolled by local climatic and
geologic conditions.

Given that the two primary limiting factors for sanid carrying capacity are outside

management control, one would expect limited gaims attempts to alter the wasteway
in order to increase salmonid production.
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Introduction

Since the late 1800’s through the 1950's, a netwbdanals, pumping plants, and laterals
were developed to distribute irrigation water toi@agtural lands within the Kennewick
Irrigation District (KID). The Kennewick divisiois part of the Yakima Reclamation Project,
a federal (Bureau of Reclamation) irrigation projecated in the Yakima River Basin of
central Washington State. The Kennewick divisioovpes irrigation water to 20,201 acres
of agricultural and municipal land in the Projeétlong with the water distribution system, a
network of drains and wasteways was needed to gamgation return flows and irrigated
agricultural drainage back to the Yakima River.

Water that is diverted, but not used consumptigiplants or lost to evaporation, is
considered irrigation return flow. Generally, gation practices have led to return flows
accounting for as much as 50% of the water thdivisrted (Lentz, 1974), although improved
water conservation measures seek to improve thgopion of return flow relative to diverted
flow. Thus, the drainage network of the Yakima Bewtion Project is nearly as extensive as
the delivery network, and some of the drains caigpificant amounts of flow, particularly
during the irrigation season.

Amon Wasteway (USGS, 1978js a major irrigation return flow facility for th€ennewick
Division of the Yakima Reclamation Project. TheDkdperates and maintains project
facilities, including canals, drains, pumping siat, and Amon Wasteway. The wasteway
carries spills of excess water from the main candl delivers water to about 1,500 water
users in the district, all via the Gage Pumps. Whsteway also carries storm water runoff
from the City of Richland and the City of Kennewicklmost all of the flow from the east
branch is from releases from the Kennewick Irrig@atDistrict’'s main canal. Nearly all of the
flow from the west branch of the Amon Wasteway metufrom groundwater inputs likely
influenced by irrigation in the Badger Canyon afg&GS, 1986). Refer to appendix 7 for a
detailed map of the KID.

Currently, the Yakima Basin Joint Board, the YakiRiger Basin Coalition and the Bureau
of Reclamation is involved in Endangered Specieis(B8A) consultation for the operation
and maintenance of the Yakima Project, includindraclamation facilities operated by the
irrigation divisions, including the Kennewick divas. The resulting Biological Assessment
(BA) will provide a detailed description of operats and maintenance of Amon Wasteway
and a description of fish resources and habitadlitions. This research provides information
for the BA.

There are ongoing efforts by the KID under theirtgv&onservation Plan to improve water
distribution systems that may ultimately resulliftie to no water releases into Amon
Wasteway. Future climate change predictions hseestimulated discussions about water
conservation measures. Generally the KID may sg@ter to the Amon Wasteway or convey
water to the Gage Pumps during the periods of gt to late October, annually. Given

! The term Amon Wasteway (legal use) is used ratisr Amon Creek, based on the 1978 USGS Badger MTN
topographic map and further clarified in the YakiBasin Steelhead Recovery Plan, page 26 (Conlaly et
2009) and as labeled on the Kennewick Division @oetion Documents in 1955 (Revell, 2010).
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probable changes in water operations, it appdeelylthat Amon Wasteway discharge will
decrease in the future as irrigation water use inesamore efficient.

In recent years there has been some controversy Himhistory of Amon Wasteway, and
whether it is a natural stream or a manmade iiogadrain. Historical evidence indicates
that the wasteway is manmade and was establishE@bin (Early, 2001). Mistaking the
wasteway for a natural watercourse is understaedabte portions of the wasteway flow
down a natural topographic canyon to its confluemitk the Yakima River. Furthermore,
irrigation water has been supplied to the area Iy $ince 1957 and trees and other
vegetation have been established around the wagtmeating a riparian corridor, and
aguatic invertebrate and vertebrate species inttabivaterway. None of this vegetation is
present in historic pre irrigation Farm Service Aggaerial photos (Revell, 2009).

In 2005, Smith et al. studied the hydrology andiggpof Amon Wasteway through a project
funded by the Yakima Basin Joint Board. With artlige area of 62 square miles, the study
found that the natural runoff of the wasteway dagmwould range from 250-500 acre-feet
per year, or less than 0.51 cubic feet per if isetdhrge was on a continual flow basis (Smith
et al. 2005). The flows would have likely occureedsnow melt and storm events. The
ephemeral streambed would have been dry for mdsieofear. The results of Smith’s
hydrology models have been supported by reseancé lop KID and aerial photographs of
the area prior to irrigation development (RevellD2). This information leads us to conclude
that the Amon drainage did not have sufficient fmaprovide fish habitat under natural, pre-
irrigation conditions.

Currently, there is open access for aquatic spécigavel between the Yakima River and the
lower reaches of Amon Wasteway. Fish, includingsaids, have been documented in the
wasteway, but until now it was not known whichaify, species were able to maintain self-
sustaining populations. Reports of a limited nunddeainbow trout/steelhead
(Oncorhynchus mykigscoho salmon@ncorhynchus kisutgland fall Chinook salmon
(Oncorhynchus tshawytschsighted or collected in the wasteway (Meadow &miCountry
Club, 2003) have elevated public interest in uridexding the wasteway’s capacity to
produce salmonids.

The potential for fish use has important implicaidor the Bureau of Reclamation, Yakima
Project ESA consultation, as well as local fishreaaed water resource management. The
purpose of our study was to provide managers witblgective and quantitative account of
Amon Wasteway’s ability to produce significant nuerdof salmonids, with an emphasis on
available habitat and fish presence during sumioer ¢onditions. Further, the studies’
purpose was to present the best science on the asdwabitat quality within Amon
Wasteway.
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Review of Available Information

This section summarizes available biotic and abiotiormation about Amon Wasteway.
Findings are presented by topic. It was necessaglyaw on literature and data from outside
the Yakima Basin when appropriate in order to thghdy explore issues that were important
to our understanding of how salmonids might resgorthbitat conditions in Amon
Wasteway.

Historical Context

Historical photos of Amon Wasteway document itsiprigation condition influences (Figure
1). Prior to establishment of the wasteway, tha #&eked riparian vegetation and appears to
be completely dry at the time of the photograptetaik 1950. Some postulate that the local
geology indicates the Yakima River’'s course ondieveed Badger Canyon and the Amon
Wasteway drainage, but the Missoula floods blockezess to the canyon with alluvial
sediments which set the Yakima River in its curdr@nnel (Shaw, 2008).

il 1 L i\wx'r‘;ﬁ i’
Figure 1. Aerial photos from 1950 versus 2008 of Aam Wasteway (Revell, 2009).

In the 1970s irrigation return flows caused floadin the Yakima Delta area administered by
the Corps of Engineers. To prevent excessive musgudduction, an overflow channel was
constructed to carry excess waters to the YakimarRThe overflow channel has since
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become the main channel for the Amon Wasteway tirdlne Yakima River Delta (McKern
2009).

Flow

It has been hypothesized that flows may be suppliede West Fork of Amon Wasteway
through underground sources in the sediments cdwplé irrigation drainage (Reidel,
2008). The West Fork is denoted as the East Bddigen on KID right of way maps (Revell,
2010). Witty and Monk (2005) found that water flom the wasteway fluctuate daily,
weekly and seasonally, especially during the itrayaseason. As mentioned in the
introduction Smith et al. (2005) presented natstiedam flow estimates for several drainages
within the lower Yakima River and concluded thathwan area of 62 square miles natural
runoff of the Amon drainage would range from 25@ %@re-feet per year, or 0.51 cubic feet
per second per day of discharge (Table 1). Thagpears that the vast majority of current
discharge from Amon Wasteway is derived from irtiga return flows.

Table 1. Calculated Natural Flow Contributed From Runoff

Discharge
Drainage Watershed (mi2) Precipitation Estimates
E.F. Amon
Wasteway 26.66 7.58 .23cfs/day
W.F. Amon
Wasteway 31.80 7.58 .28 cfs/day
.51 cfs/day
Total

*Data from the Western Regional Climate Center (wwsgc.dri.edy and
from Smith et al., 2005. Discharge estimates wateulated based on
mean annual runoff.

Temperature

Salmonids are cold water fish, with few speciesabdg of tolerating temperatures greater
than 24°C for an extended period of time. We deddiaen the scientific literature that
density declines as the maximum weekly average eeatypre (MWAT) exceeds
approximately 16°C, with essentially all fish hayito seek out thermal refugia in order to
persist at temperatures >23°C (Sutton et al. 2Bélthik 2003; Wheeler and Brown 2003;
Baltz et al. 1987). Eaton et al. (1995) compilethdan fish presence and temperatures from
throughout the United States and concluded that@abls formed the coldest preference
guild for common fish species, and that observabiocoho salmon, Chinook salmon,
rainbow trout, and cutthroat trout in habitat wMWAT above 23-24°C was extremely rare.
Huff et al (2005) found that the thermal niche @e&D of mean occurrence) used by
salmonids in Oregon streams extended up to 16.&°Cuttthroat trout, 16.9°C for coho
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salmon and 19.7°C for rainbow trout (average 7+daximum temperature). There is some
variation in temperature tolerances across spacidvetween populations; however, the
upper limit is consistently between 21°C and 239@wwmost species and life histories
preferring temperatures between 10°C and 16°C.

A considerable body of literature documents salm@vioidance of warm water habitats. In
the Klamath River Basin, Sutton et al. (2007) natigahificant movements by juvenile
salmonids into cool water refugia as daytime ma@msKlamath River temperatures reached
22-23°C. Belchik (2003) concluded that all, or heatl, juvenile salmonids utilize thermal
refugia on the Klamath River during periods of tlay when temperatures are highest, and
that the main stem may not sustain juvenile saldwmniithout these refugia. Wheeler and
Brown (2003) reported that coho in the Mattole RiBasin were not found in locations
where temperatures exceeded 20°C (summer maximuolegsia thermal refuge was present.
Similarly, Baltz et al. (1987) found from underwatdservation at a cool-water confluence to
the Sacramento River that rainbow trout held theaferred position as temperatures rose past
17°C, but moved to 18°C water when river tempeestuvarmed above 20°C.

Numerous fish species assemblage studies haveroedficonsistent patterns in salmonid
temperature preference. Reeves et al. (1987) shthwertbmpetitive advantage for
maintaining a stream territory switched from juversteelhead to redside shiners when the
stream temperature regime shifted from 12-15°Cot@2°C. Similarly, Torgersen et al.
(2006) found the crossover temperature at whidhdssemblages in the John Day Basin,
Oregon switched from cold-water to cool-water speacccurred at 20-22°C (MWAT). This
crossover corresponds with the thermal transitmmezrecorded by Taniguchi et al. (1998) for
trout and non-trout assemblages in the Rocky Monsitd hese findings were further
corroborated by Torgersen et al. (2007) who fourad ongitudinal patterns in fish
assemblages in the Crooked River, Oregon shiftad fsredominantly rainbow trout and
whitefish to northern pike minnow and cyprinidstlas seven-day average of daily maximum
temperatures increased from 15°C to >21°C.

Salmonid temperature preference is controlled biabwdic requirements, and metabolic
function, as characterized by growth, is optimibetiveen 10°C and 16°C (Poole et al. 2001;
Brett et al. 1982). Evidence indicates that thalfpreferred temperature for fish, given a
choice, agrees closely with the temperature thsatlt®in their maximum growth (Magnuson
et al. 1979). Accordingly, peak densities are kel be sustained as long as the temperature
and food regime enable fish to achieve optimum ¢gno®everal studies of fish assemblages
in streams spread over a broad geographic areaeshsaimon and trout were consistently
found at highest densities where stream tempeatnrgummer were near their physiological
optimum of 12°C to 16°C (Huff et al. 2005; Ott avdrret 2003; Waite and Carpenter 2000),
and Brett et al. (1982) demonstrated that growtipsito zero between 21-24°C when ration
levels are 60% to 80% of maximum.

Higher food availability has been shown to increi@seperature tolerance in juvenile

salmonids (Brett 1952), and it is likely that el®dfood resources would result in higher
rearing densities. Maroinvertebrate indices of alaumce and community condition in Amon
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Wasteway ranked slightly above other reference sit¢he Yakima Basin and within the
range of indices for other low elevation streamghanColumbia Basin ecoregion (Early,
2001). This suggests that food abundance doeseatigexceed levels available in
comparable waterways; thus, we do not have evidensepport hypotheses about potential
abnormalities in temperature tolerance of salmomdle wasteway due to dramatically
increased food supply.

Temperature and salmonid density appear to beimebyatorrelated, such that higher
temperatures within the tolerance range typicallyp®rt fewer individuals. This is consistent
with our understanding that salmonids rearing immaex habitats require greater quantities of
food per individual. Field studies in southwest gine streams showed that rearing densities
of juvenile salmonids decreased linearly as tentpera exceeded 17° C (Frissell, 1992).
Likewise, Stuart et al. (2007) observed precipifausvilinear declines in rainbow trout
density in streams throughout the Crooked RiveirBa&regon as maximum daily water
temperatures increased between 20°C and 30°C.

We evaluated an independent data set to examimgieban salmonid density (fishfjrin
response to stream temperature. Juvenile cohondet@assembled from 178 sampling sites
located within various coastal streams throughawtérn California and Oregon. Rainbow
trout and whitefish data were compiled from studnethe Crooked River Basin, Oregon.
General stream locations, sampling years, andstataces are provided in Table 2. We
standardized the data by converting density estigtat a relative percentage of the maximum
density observed in each dataset. Data were sélbased on criteria that fish sampling and
temperature monitoring locations were less tharlé& apart, and that surveys were
conducted in the summer. The choice of temperah@teic has a considerable influence on
expected upper thresholds since the duration cdsxe is an important component of these
metrics. For example, increasing exposure timeaesitemperature tolerance limits for fish
in laboratory studies. For consistency, we choseAM{imaximum weekly average
temperature) as our standard temperature metrcofoparison between datasets.

The analysis suggests that juvenile coho rearimgitles were highest at MWATS between
14°C and 16°C (Figure 2). The highest MWAT at whiciho were observed was 23.4°C,
although most fish were found in pools with MWAB$ethan 21°C. Rainbow trout and
mountain whitefish also showed similar temperaprederences, with the highest densities
observed in sites with MWAT below 15°C (Figure BElative densities of rainbow trout and
whitefish at MWATSs greater than 20.5°C were lestB% of the maximum densities
observed.
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Table 2. Summary of sources for juvenile coho salmg rainbow trout, and mountain
whitefish density across a variety of stream tempature conditions

Years
Stream or region Source Species sampled
Clackamas R Cramer Fish Sciences (2006 snorketgurv Coho 2006
N CA Coast Willey 200% Coho 1998
OR Coast ODEQ (A. Borinsenko, pers. comm.) Coho 422006
OR Coast ODFW (Dave Jepsen, pers. cothm.) Coho 2003-2006
Sixes R Frissell 1992 Coho unknown
WF Smith R EPA (Joe Ebersole pers. comm.) Coho 2005
Tillamook R Bio-Surveys, LLC. (Steve Trask, persmm.) Coho 2006
Crooked R USGS (Christian Torgersen, pers. comm.) aintdw Trout 2004
Crooked R USGS (Christian Torgersen, pers. comm.) hitéfish 2004
1.0 ~ ] /9 O v *
® ODEQ
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v * vV EPA
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Figure 2. Relationship between relative density gtivenile coho salmon and maximum

Maximum weekly average temperature (°C)

weekly average temperature (°C) from 178 sites algrithe Oregon and Northern
California coast.
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Figure 3. Relationship between relative density afalmonids and maximum weekly
average temperature (°C) in the Lower Crooked RiverOregon.

Some have hypothesized that Amon Wasteway may ¢ggavthermal refuge for salmonids in
the lower main stem Yakima River. Appel (2088pggests that water entering the Yakima
River from irrigation drains from Prosser Dam doterthe mouth, may offer thermal refugia.
The input of Amon Wasteway offered one potentialeo(23°C vs 25°C and higher) water
pocket in the summer and possibly warmer waterts)puthe winter at the confluence with
the Yakima Delta (Appel 2009). Paul Hoffarth, WDF\As deployed water temperature
probes throughout Amon Wasteway in different seasdithe year and supplied this general
synopsis, “Irrigation wastewater and the golf ceunave major influences on water
temperatures and flow. The golf course cools theemia the west fork above the confluence
in the winter months and warms it in the spring anchmer. Water temperatures at the
confluence may be similar during the summer. Wiaeperatures tend to cool as they move
downstream.” The term cool should not be misunderssince continuous temperature
monitoring data provided by WDFW demonstrates thatmain stem of the wasteway
exceeded 23°C for a significant amount of timemy2007. Similarly, Witty and Monk
(2005) concluded that high water temperaturesenstlisteway, in addition to turbidity,
would not support the primary constituent elem@RSES) needed to provide critical habitat
for steelhead.

Water Quality

A limited amount of water quality monitoring haselbeconducted in the wasteway. Early
(2002) studied water quality and macroinvertebcat@munities and concluded that some
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attributes of the wasteway’s water quality aredrdttan other drainages in the lower Yakima
Basin, namely the Spring Creek Wasteway and Satesk®elow the Dry Creek confluence.
The wasteway rated higher in both macroinvertebradenmunity indices and in water
guality than the nearby Yakima River. However, adhfgave documented high levels of
turbidity in the wasteway (Witty and Monk, 2005hére are several ongoing efforts to study
water quality in Amon including a continuation cdy’s research through another master’s
degree student at Washington State University astddy conducted by a volunteer,
Alexandra Amonette from the Tapteal Greenway Asgam, with funding form the
Washington Department of Fish and Wildlife Aqudtands Enhancement Account
(Littleton, 2009 and Amonette, 2009). AmonetteQ@0concluded that water quality in the
main stem of Amon Wasteway was suitable for sala®between November and April.

Spawning Habitat Conditions

Blair (2005) provides a comparison of coho salmabitat suitability indexes within the
irrigation and non-irrigation season in Amon WasigwHe concludes that instream and
riparian habitats in some portions of the wastewawsidering substrates, water velocities
and depths, were suitable for spawning adult calm@n. More specifically, the Delta
(much of the area below Columbia Park Trail), Westk and East Fork reaches were
deemed inadequate for spawning, but the sectidimeofvasteway that roughly parallels Leslie
Road appears to be more likely to support spawoming. This section is also where most of
the spawning coho salmon have been found in suriréyarth, 2009 personal
communication). Blair (2005) also suggested thatreach running through the Meadow
Springs Golf Course may provide suitable habitasftawning coho.

Salmonid Monitoring Surveys

Fish sampling has been conducted on a number aeSmots, but none of this data is available
in written reports, in part because the surveysyieally small in scope and are not
organized as part of a systematic effort to stisty dbundance or assemblage in the
wasteway. To our knowledge there have been twastgpsalmonid surveys in the wasteway:
spawner/redd surveys and electrofishing. Coho spasurveys have been completed in
Amon Wasteway by the WDFW and by Yakima Basin JBm&rd biologists, Pat Monk and
David Child (Table 3). WDFW has also conducted edextrofishing surveys one in 2001
(Table 4 and another in 2005 (Table 5). A limiteshnioer of salmonids were collected along
with a variety of other species including smallntobass, bluegill and mosquitofish (Table 4
and Table 5). Refer to the appendices for mapsapeedy the WDFW showing the locations
of the surveys. Evidence of salmonid densities ezasoborated by Monk and Witty (2005)
who noted a lack of salmonids during habitat susveythe wasteway.
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Table 3. Summary of redd surveys for Amon Wasteway (adapted from Hoffarth,
2008, 2009 with 2007 and 2008 data provided by PatMonk and David Child
unpublished surveys) *not surveyed in 2002, 2003, and 2004.

Coho

Year Redds Observed
2009 16 0
2008 4 2
2007 1 0
2006 47 3
2005 O 0
2001* O 7

Table 4. Fish surveyed at 3 sites selected for pexe/absence fish surveys in Amon
Wasteway, July 18', 2001 (adapted from files provided by Paul Hoffarh).

Fork
Site Common Name Length
(mm)
1 coho NM
coho NM
coho NM
Chinook NM
largemouth bass NM
largemouth bass NM
largemouth bass NM
smallmouth bass NM
whitefish NM
whitefish NM
whitefish NM
2 largemouth bass NM
largemouth bass NM
3 mosquitofish (many) NM
speckled dace (many) NM

*NM = Not Measured
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Table 5. Fish species collected in Amon Wasteway daly 26, 2005 (adapted from a
technical memo provided by Paul Hoffarth dated July27", 2005).

Mean
Site Common Name Length
(mm)
1 sculpin 89
sculpin 89
mosquitofish 40
2 rainbow trout 310
largemouth bass (15) 102
smallmouth bass 166
smallmouth bass 166
smallmouth bass 166
bluegill sunfish 57
bluegill sunfish 57
pumpkinseed sunfish 92
pumpkinseed sunfish 92
mosquitofish 30
mosquitofish 30
mosquitofish 30
3 rainbow trout 270
largemouth bass 62
largemouth bass 62
brown bullhead 149
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Study Methods: 2009 Data Collection and Analysis

Amon Wasteway is located in the city of Kennewicdkl &ichland, Washington near the
mouth of the Yakima River (Figure 4). The upperchess (East and West Forks) of the
wasteway originate in agricultural lands compripédarily of small farms and ranches, as
well as large fruit orchards. The East and Wesk$of the wasteway converge at the
Meadow Springs Country Club and flow through th# gourse and a series of residential
developments until reaching the Yakima River delta.

To evaluate the wasteway'’s capacity to produce aailtts, we collected field data and
modeled fish carrying capacity. Field data collectincluded three primary components:
stream habitat surveys, fish sampling, and watafityumonitoring. Habitat and fish sampling
data were compared to values from the scientiiécdiure to assess Amon Wasteway's
suitability for salmonids. Modeled estimates ohfrearing density were also used to evaluate
the potential of the wasteway to produce significarmbers of rainbow trout/steelhead and
coho salmon.

Figure 4. Amon Wasteway drainage area (Smith et aR005).
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Habitat Survey Data Collection

Field surveys were conducted in three samplingneaapproximately 150 to 200 meters in
length (Figure 5). Sample reaches were choserptesent major shifts in gradient,
geomorphology and habitat conditions. Data colectollowed the methods of Cramer and
Ackerman (2009a), which is similar to the Oregorp@ément of Fish and Wildlife Stream
Habitat Survey Protocol (Moore et al. 2002). Susreere conducted in March and July to
monitor any major habitat shifts between non-irtigjgaand irrigation seasons.

Figure 5. Amon Wasteway habitat survey reaches (A, C) and temperature monitoring
sites (1-11).
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Mesohabitat units such as pools, riffles, and glidere surveyed. Habitat features were
described by the following variables:
. Total length of each channel unit
Average width of each channel unit
Maximum depth in pools
Average depth in riffles and glides
Classification of substrate, by proportion, ietch of the following
substrate classes: fines, gravel, cobble, boutaelrock
. Wood complexity index and count

Other useful information was noted such as flomkiball width, riparian vegetation, and the
presence of fish passage barriers. In each réaee temperature loggers were deployed for
the term of the project from February — Octoberat® flow volume (cubic feet per second),
dissolved oxygen (mg/l and % saturation), pH (Jngalinity @60), turbidity (NTUs) and
conductivity (uS) were taken at the midpoint offeagach during the spring, pre irrigation
season and during the summer when the wastewaheeady influenced by irrigation return
flows.

Electrofishing Methods

Field biologists used a backpack electrofisherdipchets to thoroughly sweep the entire
length of each sample reach, expending approxisnated hour of sampling effort in each
reach. Fish were individually identified accordiimgspecies and measured before being
released back into the wasteway. Single-pass baklgdactrofishing in small streams is
known to provide a reliable index of fish abunda(Carter et al. 1998 and Douglas et al.
2005). Thus, this methodology was expected to plegi reasonable estimate of relative
abundance of fish in Amon Wasteway. The work warégsmed in cooperation with the
WDFW under their scientific permitting.

Temperature Monitoring

In total, 11 temperature loggers (HOBOs) were dggdahroughout the wasteway. (Figure
5). Temperature data was collected on an hourlg step between February 12 and October
20, 2009. Three loggers were deployed in each sarepth, as well as one in the East Fork
and one in the West Fork, upstream of the confleenc

Water quality samples were taken during the wirdpring and summer of 2009 at the
midpoint of each sampling reach to monitor watealiqy during the pre-irrigation season and
during the summer when the wasteway was heavilyented by irrigation return flows.
Variables measured included flow volume (cubic femtsecond), dissolved oxygen (mg/l
and % saturation), pH (units), salinity, turbidagd conductivity (uS).

Salmonid Capacity Estimation

Stream habitat survey data was used to populai@ s@mlmon and rainbow trout/steelhead
carrying capacity models according to the methdddickelson (2008) and Cramer and
Ackerman (2009b). Models were used to estimateréahing density per square meter of
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wetted channel width. Resulting rearing densitynesties were scaled to account for
temperature effects in a manner consistent witlk@&son (2008) and Arendt et al. (2008).
The following is a detailed explanation of methoded to account for temperature effects.
Please refer to source materials for a descrigtfdhe conceptual basis and analytical
framework for the carrying capacity models usegrexict baseline fish density estimates.

After conducting an extensive review of availakteestific literature and published and
unpublished data, we concluded that salmonid dedsitlines as MWAT increases above
16°C, with few fish capable of persisting when MWaXceeds 23°C. To model the effect of
temperature on salmonid rearing densities in Ama@sMivay, we used a logistic function
that passes through values of 0.95 at MWAT = 161€ @05 at MWAT = 23°C for rainbow
trout/steelhead, and values of 0.95 at MWAT = 16n@d 0.05 at MWAT = 21°C for coho
salmon (Figure 6). These temperature thresholdsapmnservative when compared to
available data on thermal tolerance limits for e coho salmon and O. mykiss (Poole et al.
2001; Eaton et al. 1995; Frisell 1992; Sutton eP@07; Torgersen et al. 2007; Torgersen et
al. 2006), and the resulting functions exceed ¢hative densities observed in nearly all data
compiled during our independent evaluation of salithoearing densities. The functions were
used directly to scale the habitat-based estinadtesnbow trout/steelhead and coho rearing
density and were given by:

1

Tempi by- biT;
)

_1+e'

where Dtemp,i = temperature-dependent percent @frman density in reach i, Ti = MWAT
°C for reach i, 0 = 16.40 (rainbow trout) and 21.79 (coho salmanj]l 1 = negative 0.84
(rainbow trout) and -1.18 (coho salmon).

1.0 1

Rainbow Trout
— — — Coho Salmon

0.8 A

0.6 -

Density Scalar

0.4 A
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Figure 6. Logistic functions used to predict tempeature effects on coho salmon and
rainbow trout/steelhead rearing densities in Amon Vdsteway. The rainbow
trout/steelhead function passes through values of%b at 16°C and 0.05 at 23°C. The
coho salmon function passes through values of 0.8616°C and 0.05 at 21°C.
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Results

Habitat Surveys

The three sample reaches were comprised of paifiiss mand glides. Cascades, rapids and
other mesohabitat types were not observed. In, 88 of the stream area surveyed was
riffle, 38% was glide and 24% was pool habitat. Tigority of the pool habitat was found in
the lower reach (Amon A) near the Yakima River @emon B was primarily riffle habitat
and Amon C (golf course reach) was mostly glideitaalFigure 7).

Substrate composition varied somewhat between esadthe amount of fines (sand and
organic matter) was extremely high in Reaches ABmdile Reach C was comprised of
gravel and cobble (Figure 8). It is noteworthy thaimuch as 5-10% of the substrate in some
habitat units was covered with freshwater clamlsi€lorpicula sp.).

0.7 7

I Pool -

0.6 4 [ Riffle
- I Glide
8
9 0.5 A
©
=
g
o 0.4 4
17
©
c 0.3 1 — _
ie)
o)
Q 0.2~
e
o

0.1 1 I

0.0 T T l T

A B C

Sample Reach
Figure 7. Mesohabitat composition of Amon Wastewagample reaches.
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Figure 8. Substrate composition of Amon Wasteway saple reaches.

The amount of large wood in the wasteway was loweW/scored on a scale of 1-5 (low-
high), of the 17 mesohabitat units surveyed invthsteway, 12 received a score of 1, two
received a score 2, and one received a 3 (see App2rior wood complexity index
description). In total, we counted 17 pieces oféawoody debris (LWD) in the wetted
channel. Not all of the wood counted was providioger for fish, and this was taken into
account when rating cannel unit wood complexity sMaf the wood was located in Reach A,
and a significant portion of surveyed pool habitas also located in this reach. We surveyed
two large deep pools in Reach A with LWD and theslerhead cover; however, the substrate
in these pools was comprised almost entirely af Sadiment and water clarity in the summer
was impaired due to suspended fines.

Water Quality

Table 6 provides data collected during the threeemguality sampling events. Dissolved
oxygen (DO) readings were compromised for ReachasdBC during our summer surveys.
However, temperature conditions and DO readings fReach A suggest that oxygen
concentrations in the wasteway may have been iteluring July. Salinity, pH and
conductivity were within the expected range fosf@ater habitat. A report that is
forthcoming from Alex Amonette will help answer nyaof the water quality suitability
guestions that remain within the wasteway.
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Table 6. Amon Wasteway Water Quality Data (2009)

Location Sample Time Temp DO pH Turbidity Salinity = Conductivity
Date °C (mg/l) Sat% (uS)
2/12 1053 8.5 11.40 92.9 8.42 clear 0.1 761
Reach A 3/12 0930 5.1 11.44 88.6 8.60 clear 0 93
7/9 0900 18.3 5.64 92.9 8.59 turbid 0 397
2/12 1346 9.7 NA NA 7.66 clear 0.1 720
Reach B  3/12 1024 7.6 11.05 91.5 8.48 clear 0.1 766
7/9 1109 19.8 NA NA 8.44 clear 0 411
2/12 1520 9.1 NA NA 8.88 clear 0.1 705
Reach C  3/12 1115 8.0 11.64 97.6 8.44 clear 0 105
7/9 1230 20.9 NA NA 8.10 clear 0 383

Water Temperature

Water temperature conditions were very similar leefvthe three sampling reaches. From
July through September, average daily water tenypes varied between reaches by less
than 1°C. The lack of significant change betweaghies indicates that water temperatures
throughout the entire sampling area are at, or dgaamic equilibrium with meteorological
conditions. The slight cooling observed betweeadReC and A can be attributed to localized
changes in stream attributes, such as width, depthyegetation cover. Due to similarities
between temperature conditions in the three sagppéiaches, mean daily averages were
combined for the three reaches to generate ourapyinesults (Figure 9). Detailed plots of
individual, reach-specific temperature data arevigied in Figure 10. Maximum seven-day
average temperatures exceeded 20°C from Juned@gjthGeptember 1 and peeked in early
August at 23.75°C (Figure 10). From June 28—Septer@paverage daily temperature
exceeded 21°C 47 times, with a maximum averagg taiperature of 24.87°C.
Instantaneous maximum temperatures reached 27.29°85°C, and 27.70°C in Reaches A,
B and C respectively.

During the summer irrigation season, discharge frioenEast Fork of the wasteway is many
times the volume of the West Fork (East Badgermradiherefore, temperatures recorded in
Reach C are primarily driven by water temperatina® the East Fork. It has been theorized
that the golf course ponds may increase tempesainde West Fork. Indeed, the
temperature logger (10) we placed in the West Bovkmon, upstream of the Country Club,
recorded temperatures as much as 5°C cooler suthener compared to logger 9 located just
below the confluence. We were not able to diretettt hypotheses related to temperature
effects of the golf course ponds because not allotemperature loggers were recovered,
but the proximity of logger 9 to the confluencetloé East and West Forks should have
allowed us to detect any significant cooling effassociated with either branch. However,
recorded temperatures were highest near the coi#ug@ogger 9) suggesting that the West
Fork likely warms significantly as it passes thrbubge Country Club ponds located on the
southern end of the golf course. Whether by a coatlun of factors, or solely as a result of
accretions from the East Fork, temperatures in AkMaisteway are at or near equilibrium
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with air temperatures below the confluence of thstEand West Forks, and continue to be at
equilibrium until reaching the Yakima delta.
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Figure 9. Water Temperature conditions in Amon Was¢way, 2009. Seven-day moving
average temperatures calculated by combining valudsr three sample reaches (A,B,C)
spread throughout the wasteway.
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Figure 10. Average daily temperatures recorded byhe seven recovered temperature
loggers in Amon Wasteway.
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Electrofishing Surveys

In total, four salmonids were captured, two raindoywut and two coho, during our July 2009
electrofishing surveys in Amon Wasteway (TablePgul Hoffarth with the WDFW assisted
us during the survey. Species with higher tempegablerance such as smallmouth bass,
sunfish, speckled dace and peamouth were the rhostlant species. The number of

salmonids captured per 100-meters of stream sudvegee 0.00, 1.44, and 1.16 for Reaches
A, B, and C respectively.

Table 7. Species and size of fish captured in Amaiasteway during July 2009
electrofishing surveys

Fork
Reach  Common Name Length
(mm)
A peamouth chub 120
peamouth chub 129
peamouth chub 126
peamouth chub 114
peamouth chub 117
pumpkinseed sunfish 64
smallmouth bass 175
smallmouth bass 234
smallmouth bass 202
smallmouth bass 173

B bridgelip sucker 258

coho 101

rainbow trout 198
smallmouth bass 199

C coho 125

mosquitofish 29

rainbow trout 300
speckled dace 44
speckled dace 50
speckled dace 43

Salmonid Capacity Estimates

Modeled estimates of coho salmon @&dmykissdensity in our sample reaches were
extremely low (Table 8). In total, we estimatedoanbined coho salmon and rainbow
trout/steelhead rearing capacity of 9.5 fish ac&880 square meters of stream habitat
surveyed. The habitat conditions that appear tprimearily responsible for low salmonid
densities in the wasteway include warm summer wataperatures, excessive levels of fine
sediments, lack of large woody debris, and a styaofipool habitat in some areas. The most
influential of these habitat variables was summatewtemperature, which was at or above

Amon Wasteway Salmonid Suitability
20



the uppermost extent of the tolerance range fdr boho salmon and rainbow trout/steelhead
in all three sampling reaches. Low density predidiwere consistent with low abundances
observed during electrofishing surveys.

Table 8. Estimated coho and. mykissparr carrying capacity in sampling Reaches A, B,
and C of Amon Wasteway. Baseline coho estimates weederived according to the
methods of Nickelson (2008), an®. mykissestimates were derived according to the
methods of Cramer and Ackerman (2008b). Baseline tamates were adjusted to account
for temperature effects.

Density (fish/m) Combined
Reach O. mykiss Coho Habitat Area (m2arrying Capacity
A 0.0018 0.0024 1294 5.44
B 0.0025 0.0018 690 2.92
C 0.0007 0.0011 677 1.16
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Discussion and Conclusions

After conducting a thorough literature review amdredependent evaluation of habitat
conditions and fish presence in Amon Wasteway, oveeltide that Amon Wasteway, below
the East and West-Fork confluence, does not appdse well suited for salmonid
production, particularly during the summer and.f@bserved salmonid abundance and
modeled densities were extremely low relative tmsaid producing streams elsewhere in
the Yakima Basin. For example, trout densitiesewvesal different sites throughout Taneum
Creek, a high priority watershed for salmonid restion activities located within an
agricultural area in the upper Yakima Basin, aveddgetween 0.13 and 0.56 fisli/aver the
years 1998-2008 (Gabriel Temple, pers. comm.). iBregpproximately 80 to 350 times the
predicted density of trout in Amon Wasteway. Dur@9 summer electrofishing surveys in
Amon Wasteway we captured an average of 1.4 satiage@r hour. For relative comparison,
similar surveys conducted in small streams througktite Upper Yakima Basin during 2004-
2008 produced on average over 57 trout per houori@aremple, pers. comm.).

There are a number of reasons why Amon Wastewagaaippo have very low capacity to
produce salmonids. In general, the wasteway prevad®r habitat because of its geomorphic
properties and regional climatic conditions. Thestgaay exists within a geologic area
characterized by plentiful fine silts, clays, amatds that do not provide suitable stream
substrate for salmonids. Sedimentary depositsadfigfluvial (glacial or riverine), lacustrine
(lake), and eolian (wind blown) origin, and basaltsolcanic origin are the two principal
formations found in the lower Yakima Basin (Molen&885). The distribution of these
sediments is an important driver of geomorphic domas in Amon Wasteway. The land
irrigated by the KID, the source of nearly all ainan’s flow volume, lies on the west side of
the Yakima River at higher elevations than therril@dplain (Smith et al. 2005). Thus, the
origin of sedimentary deposits in the KID are pniitydacustrine and eolian. These areas
contain wind deposited loess and fine silts andisaeposited during the Missoula Floods
(Molenaar 1985). In contrast, most soils in therriffoodplain lying to the west of the
Yakima River in the vicinity of Toppenish and Wapate cobbles, gravels, and sands of
glaciofluvial origin.

Cramer Fish Sciences (Romey and Cramer 2001) fsaimaonid habitat conditions in drains
flowing through basalt dominated zones, namelyr@prsnipes, and Corral Creek
Wasteways, all had suitable substrate, gradiedtoémer habitat conditions which could
support salmonids. Habitat conditions in Sulphugrger, and Moxee drains were found to
be generally unsuitable for salmonids. High lew#lsubstrate embeddedness and low
gradients were the primary factors diminishing kettsuitability in the Sulphur, Granger, and
Moxee drains (Romey and Cramer 2001). Their figgiare corroborated by the results of
our habitat surveys, which showed that salmonidsuatikely to be successful in Amon
Wasteway for similar reasons.

In addition to regional geology, climate conditidre/e a significant impact on Amon
Wasteway'’s capacity to produce salmonids. The wetgexists in the lowest precipitation
zone of the Yakima Basin. Mean annual precipitaiiokennewick is less than 10 inches,
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and the Rattlesnake Hills to the east receivestalibinches of precipitation annually. Lack

of sufficient precipitation to naturally sustaistibearing streams in this area is evidenced by
the fact that there are no perennial streams flguriom the hills, east of Amon, to the

Yakima or Columbia Rivers (Molenaar 1985).

The arid landscape surrounding Amon is also hatighificant body of literature validates
the conclusion that a stream’s fish species assayah$ strongly correlated to its thermal
regime (Wehrly et al. 2003; Huff et al. 2005; Qttldviaret 2003; Torgersen et al. 2007),
underscoring the importance of temperature as ati@nt to salmonid production in Amon
Wasteway. The wasteway’s temperature regime isietifan of its location within the lower
Yakima Basin watershed. Given regional meteorolgionditions (>90°C average of daily
maximum air temperatures July-August) and souoééisw, we would expect the wasteway
to be better suited for warm water species, andnwaater species were indeed most
abundant in our electrofishing surveys. Furtheempredicted shifts in meteorological
conditions due to climate changes will likely fuetimpair Amon Wasteway’s ability to offer
an adequate thermal regime for salmonids.

Results from our habitat surveys in Amon Wastewayficm our assertions that this irrigation
drain is unlikely to provide suitable salmonid habiRelative to other small streams in the
Yakima Basin, substrate conditions in Amon Wasteas@yinadequate for significant levels
of salmonid production because of the high conegiotrs of fine sedimentgigure 11
depicts substrate conditions in Taneum Creek, waielbetter suited for salmonid production
relative to substrate conditions in Amon Wastewldye large proportion of cobble in Taneum
Creek is ideal for juvenile trout, which use suatgrinterstices as velocity refugia and cover
from predators (Cramer and Ackerman 2008a).
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Figure 11. Substrate conditions in four 100-meterites in Taneum Creek (Data collected
through coordination with Washington Department of Fish and Wildlife).
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Amon Wasteway has a significant amount of glideitaabcharacterized by laminar flow and
low habitat complexity, which is not ideal for re|y salmonids. The amount of rearing
potential in salmonid streams is closely tied ® @mount of available riffle habitat, because
salmonids are drift feeders and riffles producetobshe drift. Pool habitat is also crucial
because deeper water with less velocity is necgésaholding during inactive periods.
Furthermore, pools often contain structure, suclar@®e wood, which can be used for cover
from birds and other predators. Pool-riffle inteda commonly have the highest salmonid
densities because these areas provide ideal feedp@tunities while minimizing energy
consumption. Figure 12 provides mesohabitat contiposbbserved in four 100-meter sites
surveyed in Taneum Creek. Taneum Creek provideasonable comparison to Amon
Wasteway because of its location within the YakBa&in and similarity in summer
discharge.
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Figure 12. Mesohabitat composition from four 100-meer sites in Taneum Creek (Data
collected through coordination with Washington Depament of Fish and Wildlife).

The most significant habitat constraint for salngopioduction in Amon Wasteway is water
temperature. Average daily temperatures exceed &itéQghout most of the summer, and
seven-day average temperatures exceeded 22°Créyabaeeks in 2009. Amon’s
temperature regime is reflected in the wastewagtsdssemblage, which appears to be
predominantly warm water species, most of whicly pre juvenile salmonids (Table 8). This
corresponds to the results of other electrofisleiffigrts discussed in the literature review
(Table 4 and 5). In contrast to Amon Wasteway, Tam€reek had an MWAT of 18°C
(Figure 13) and did not exceed 19° C daily avetaggeratures during the period of record
(2005-06). As a result of this temperature regifisé, sampled in Taneum Creek are
primarily cold water species.
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Figure 13. Seven-day average temperatures in TaneuBreek at Brain Ranch gauge,
2005. Data provided by James Kardouni, Washington Epartment of Ecology.

A limited number of adult coho salmon have beeemdg documented in Amon Wasteway,
and there is increasing local interest in undeitapwhether the wasteway can sustain
significant numbers of salmon. As described abavailable scientific evidence suggests not.
Why then would coho spawn in habitat that beconmssiiiable for their offspring? Coho
spawning occurs in the late fall when temperatarescooler and the wasteway’s water
guality conditions are improved. The majority ofids counted during surveys were located
in lower portions of the wasteway near Leslie R&aoho prefer low gradient, tributary
habitats (Lestelle 2007), which makes this the rfiksly portion of the wasteway to attract
adult spawners.

Due to the apparent summer rearing constraintamom\Wasteway, some have hypothesized
that coho in the wasteway might have adopted ehlgtory strategy in which juveniles
migrate downstream and over-summer in the main 3takima and Columbia Rivers. We
explored this possibility and conclude that juvesiattempting to rear in sections of the lower
Yakima and mid-Columbia River are unlikely to swexzi Summer temperature conditions in
these mainstem habitats are hostile to rearingsata. For example, on July 31, 2009
midday temperature in the mainstem Yakima Riveja@aht to the Amon inlet was 27°C,
while the mouth of Amon Wasteway was 22.5°C (Maigpel pers. comm.). Summer
temperatures in the mainstem Columbia River belewakima confluence are cooler, but
still frequently exceed 21°C. We are not awarevidence to suggest that juvenile coho
successfully over-summer in the mainstem Yakimaniok-Columbia Rivers, and temperature
conditions appear limiting.

Amon Wasteway Salmonid Suitability
25



In spite of the survival constraints that restreatruitment, it is not surprising that a few coho
spawners are observed in the wasteway each ydarosaommonly “stray” and spawn in
non-natal areas. There are numerous potential safiskis behavior. The most likely cause
in this case is that flows in Amon Wasteway arevaer from water withdrawn from the
Yakima River, higher in the basin. Salmon rely beit sense of smell and the chemical
signature of the water to find their natal stre&tagler et al. 1978); thus, diverted water from
the upper Yakima River may attract fish homingitessin other parts of the basin,
particularly fish of hatchery origin, which are kmo to have higher rates of straying than
wild fish (Lister et al. 1981; Ford et al. 2009)i@ence of adult coho being attracted to
irrigation return flows is not a phenomenon unigué&mon Wasteway. For example, it has
been hypothesized that adult coho salmon are tdttéac Sulphur Creek Wasteway, because
it contains water conveyed directly from the upyeakima River, which is unique in its
chemical constituents (Monk, 2001).

Given consistently low numbers of adult coho obedrannually (less than 10), poor
salmonid habitat conditions, and extremely low atante of rearing juveniles observed in
Amon Wasteway, the most logical conclusion is #wilt coho documented in Amon
Wasteway are strays from other populations in takifvia Basin and mid-Columbia River
region and, therefore, do not constitute a selfasnimg population.
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Appendix 1. Habitat Survey Measurement Protocol

Delineation into Geomorphic Unit Types

Channel geomorphic units are relatively homogenéengths of the stream that are classified
by channel bed form, flow characteristics, and wateface slope. With some exceptions,
channel geomorphic units are defined to be at laadbng as the active channel is wide.
Individual units are formed by the interaction idatharge and sediment load with the channel
resistance (roughness characteristics such as diedooulders, and large woody debris).
Channel units are defined (in priority order) based characteristics of (1) bedform, (2)
gradient, and (3) substrate.

It should be noted that the unit types listed bettwwvnot necessarily describe all units that
may be encountered in a stream, but describe dheotinit types likely to produce juvenile
salmonids. Other unit types such as isolated palvis channel units, culverts, or steps are
unlikely to produce salmonids and typically makeompy a very small portion of a stream.

When a stream diverges into multiple channels, edthe channels should be surveyed.
Pools

A section of stream channel where water is impodndéthin a closed topographical
depression. Pools are typically created when dliupiocesses such as scour associated with a
channel obstruction form depressions in the chabpeel The scour forms a depression which
acts as a basin that would continue to hold watéere was no flow. Some pools are created
by impoundments such as a debris flow, a log jama, lmeaver dam.

Glides

An area with generally uniform depth and flow witb surface turbulence. Low gradient; 0-1
% slope. Glides may have some small scour areaarbutlistinguished from pools by their
overall homogeneity and lack of structure. Gengrddeper than riffles with few major flow
obstructions and low habitat complexity. There igemeral lack of consensus regarding the
definition of glides (Hawkins et al. 1993).

Riffles

Fast, turbulent, shallow flow over submerged ortipy submerged gravel and cobble

substrates. Generally broad, uniform cross sectiow gradient; usually 0.5-2.0% slope,

rarely up to 6%. Some riffles may contain numersub-unit sized pools or pocket water
created by scour associated with small bouldergdwor stream bed dunes and ridges. In
these instances, sub-unit sized pools comprise @0%ore of the total unit area.

Rapid
Swift, turbulent flow including chutes and some raudic jumps swirling around boulders.
Exposed substrate composed of individual bouldbmylder clusters, and partial bars.
Moderate gradient; usually 2.0-4.0% slope, occadipi7.0-8.0%. Rapids over bedrock may
appear as swift, turbulent, "sheeting" flow overostih bedrock. Sometimes called chutes.
Little or no exposed substrate. Moderate to stgagdient; 2.0-30.0% slope.

Cascade
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Much of the exposed substrate composed of boulnlgianized into clusters, partial bars, or

step-pool sequences. Fast, turbulent, flow; mardrduic jumps, strong chutes, and eddies;
30-80% white water. High gradient; usually 3.5-20.8lope, sometimes greater. Cascades
over bedrock are similar except that structure esved from sequence of bedrock steps.

Slope 3.5% or greater.

Backwater

Pool found along channel margins; created by edalieand obstructions such as boulders,
root wads, or woody debris. Part of active charatemost flows; scoured at high flow.
Substrate typically sand, gravel, and cobble.

Beaver Pond
Pool formed by a beaver dam.
Geomorphic Unit Length
Total length of each unit in meters.
Geomorphic Unit Width

Average width of wetted channel in meters. Averagith should be estimated by observing
the wetted width in at least three locations altimg longitudinal axis of the unit, and then
averaging. We prefer width measurements approxignateery 10-12 meters for each unit to
ensure an accurate average width measurement.

Maximum Depth in Pools

Maximum depth should be recorded in pools in metiéns also adviseable that maximum
depth be recorded in backwater units and beavedgothough these measurements are
currently not needed for the UCM.

Average Depth in Riffles

Average depth in meters should be recorded iresfflt is also advisable that average depth
be recorded in glides, rapids and cascades, bunhtdel can be run without depth data for
these select units. Depth measurements should Kem & conjunction with each width
measurement.

Substrate Classification

Percent distribution by streambed area of substnaiterial in six size classes: fines (<2mm),
gravel (pea to baseball; 2-64mm), cobble (basebddbwling ball; 64-256mm), boulders, and

bedrock. Estimate distribution relative to the kat@a of the habitat unit (wetted area). Round
off each class to nearest 5 percent.

Wood Complexity

Each pool and glide should have a wood complexting assigned. Wood complexity is
rated on a 1-5 scale as defined below. Other megagoounts) of LWD availability are also
adviseable, though currently there are no meansdorporate these data into the UCM.
Future use of these data in the UCM are possible.
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Table 9. Wood complexity rating definitions.

Wood Complexity Rating Definition
1 Wood debris absent or very low
Wood present, but contributes little to
2 habitat complexity. Small pieces creating
little cover.

Wood present as combination of single
pieces and small accumulations. Providing
cover and some complex habitat at low to
moderate discharge.

Wood present with medium and large
pieces comprising accumulations and

4 debris jams that incorporate smaller root
wads and branches. Good cover for fish
over most flow levels.

Wood present as large single pieces,
accumulations, and jams that trap large
amounts of additional material and create a
variety of cover and refuge habita
Woody debris providing excellent
persistent and complex habitat. Complex
flow patterns will exist at all discharge
levels.

Alkalinity and Turbidity

Measures of alkalinity (mg/L CaGp and turbidity (NTU) at low flow are needed to
parameterize the UCM. Ideally, these values wdiddavailable for each reach surveyed.
However, this is typically not the case in whiclstance it is desired to have several
measurements available from various locations witthie watershed so as to provide a
representative estimate of the value for the enbiasin. Previously, S.P. Cramer &
Associates has undertaken analysis to estimateflow values for these parameters if
measurements were only available from other timfeth® year. Also, when no data are
available within the watershed of interest, daterfmearby representative watersheds may be
used.

Other Useful Stream Survey Information

Other data may be collected that are not direcded to parameterize the UCM, but may be
useful in post modeling analysis, or to estimatgac#ty where no habitat survey data are
available. These include active channel widthyflgradient, and potential barriers.
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Appendix 2. Amon Wasteway Habitat Composition at Reaches /A8l C

120

100

80

Percent

40 |

201

120

100

80 -

Percent

40 1

20

120

100

80 1

Percent

40

201

Habitat Composition Amon A (7/19/2009)

60 -

Glide

Habitat Composition Amon B (7/19/2009)

Pool

Type of Habitat

Riffle

Habitat Distribution Amon A (7/19/2009)

. Fines

—= Gravel
mmmm Cobble
C— Boulder

— Glide: 39%
=== Pool: 31%
= Riffle: 29%

60 -1

Glide

Habitat Composition Amon C (7/19/2009)

Pool

Type of Habitat

Riffle

Habitat Distribution Amon B (7/19/2009)

= Fines

—= Gravel
mmmm Cobble
—— Boulder

60 1

— Glide: 9%
Pool: 29%
— Riffle: 32%

Habitat Distribution Amon C (7/19/2009)

= Fines

—= Gravel
mmmm Cobble
——— Boulder

— Glide: 66%
= Pool: 5%
= Riffle: 29%

Glide

Pool

Type of Habitat

Riffle

Figure 14. Amon Wasteway Habitat Composition at Rezhes A, B, and C

Amon Wasteway Salmonid Suitability

35



Appendix 3. Survey Flow Information
Table 10. Amon Wasteway flow from surveys

Observed Flow* in Amon Wasteway During
Surveys

Date Amon A Amon B Amon C
2/12/2009 6.29 9.74 5.13
3/11/2009 6.96 8.25 5.65
7/9/2009 19.78 24.42 30.03
8/18/2009 25.18 30.86 30.85

*flows are calculated in cubic feet per second)(efsd
were based on wading discharge measurements by the
researchers

Table 15. Amon Wasteway flow during irrigation seasn spill and operations, measured

at the Gage Pumps in water year 2002 (Weatherly, 20).
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Appendix 4. Amon Wasteway Temperature Monitoring Sites

Figure 16. Amon Wasteway temperature monitoring sis (1-11) (Google Earth 2009).
*The Google 2009 map denotes a “Meadow Springs iRes&inaccurately.

Amon Wasteway Salmonid Suitability
37



Appendix 5. Maps of WDFW electrofishing site locations alohgon Wasteway in 2001
and in 2005.

Map 1. Survey sites selected for presence/absetich survey in Amon Wasteway, July
18", 2001 (provided by Hoffarth, 2009).

Map 2. Survey sites selected for presence/absetfish survey in Amon Wasteway, July
25", 2005 (provided by Hoffarth, 2009).
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Appendix 6. Yakima Basin Biologist's Review Period and Comments

A draft of the Amon Wasteway Salmonid Suitabilitggrt was circulated to Yakima Basin
biologist’'s on 1/5/2009. We incorporated pertinemgjgestions and edits into the report. We
also received numerous comments about wastewaygeargnt; such issues were not
addressed in this scientific report, but as a esyrto those with policy concerns, we
forwarded all comments to the Kennewick Irrigatloistrict.

The following is an accounting of comments received

Joel Hubble, Biologist with the Bureau of Reclaroatprovided emailed comments
on 1/7/2010.

Alex Conley, Executive Director of the Yakima Basiish and Wildlife Recovery
Board provided email comments on 1/14/2010 andtacleed document which
focused mainly on the management of Amon Wasteway.

Pat Monk, Biologist with the US Fish and WildlifeiSice provided written
comments on a print out of the report. He met \mthand explained his suggestions
on 1/20/2010.

Scott Kline, Biologist with the Bureau of Reclanmatiprovided emailed comment
document on 1/21/2010.

Paul LaRiviere, Biologist with the Washington Depagnt of Fish and Wildlife
provided emailed comments on 1/22/2010. The lettatains the consolidated
comments and suggestions from Paul LaRiveire, Easterbrooks, Perry Harvester,
Eric Bartrand and Paul Hoffarth with the WDFW.

Dale Bambrick, Eastern Washington Branch Chief whth National Marine Fisheries
Service provided verbal comments on 1/25/2010.

Jeff Thomas, Biologist with the US Fish and WildI®ervice provided verbal
comments on 1/25/2010.

Dave Fast, Senior Scientist with the Yakama Nasipiakima/Klickitat Fisheries
Program provided emailed comments on 1/25/2010.

Joel Hubble’s Comments

Joel Hubble provided several edits to the textasiad if this research was done as a prelude
to installing a fish barrier, similar to the onatalled at the Sulphur Creek Wasteway. We
responded that as researchers we provide thesedulie study and don’t have to make the
management decisions on what happens next. THg &l initiate discussions with various
interests and some agreements generated for maaagem

Alex Conley’s Comments
David,

Thanks for the opportunity to review your draftoegtitled “Suitability of Amon Wasteway
for Salmonid Production.” The attached comment3w@re alone, and are not a formal
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statement of the Yakima Basin Fish and Wildlife ®&eary Board. The first section offers
some general comments about this report in relatidhe broader discussion about the Amon
drainage; the second section gives more detailedrants on specific elements of the report.

There is good some good stuff here, and therelspeaanumber of claims that seem to
overreach the evidence that is available in thp®rie If this were my report, I'd edit it to

focus on cleanly on the specific things | have datsupport, and convert many of the more
speculative statements that are made from assettdmypotheses/areas of further study-
otherwise you risk having those that disagree wuitiln on specific assertions discarding all the
findings in a knee-jerk response against the regoe whole. If you do want to keep these
assertions in the report, I'd want to see moreifipatata and analysis that supports them, as
noted in my comments.

| hope these notes are useful- do feel free tangetuch with me if you have any questions.

Alex Conley, Executive Director

Yakima Basin Fish & Wildlife Recovery Board
1110 W. Lincoln Ave

Yakima, WA 98902

GENERAL COMMENTS:

A) Do we have agreement that the Amon system did natsain consistent flows
prior to irrigation development? | don’t need any more convincing myself, but if
some still assert otherwise, I'd like to see all @vidence on both sides assemble so
we can try to get agreement there. Clearing upisisae makes all subsequent
discussions easier. | did poke around the 1917 US&Sand the 1860-72 land
survey notes, which appear to support the assessnaele in this report (details
below).

B) This report provides a lot of data that the accesble portions of the mainstem
and East Branch are currently crappy places to be aalmonid in July. This is an
important thing to know, and is the most valualdet pf the report. However it has
little bearing on the regulatory concerns that haaele management of this waterway
such a contentious issue. WDFW is interested miiisaring waters, not only waters
that support productive salmonid rearing in allssees. The Corps of Engineers
regulatory authorities that the Districts are righy concerned about are all based in
the Clean Water Act, and have little relation te fish assemblages supported. The
regulatory side of the ESA simply wants to know thee or not steelhead are
harmed- if one swam up the drain into my bathtidstill be liable for take. | assume
KID and the Bureau are working hard to cover akge i@ Amon via the Yakima
Project Biop process, so in the long haul I'd htp#’s a non-issue. ESA-designated
Critical habitat is a non-issue as Amon was exaludem designated critical habitat.
The recovery side of the ESA has pretty clearlynagledged that recovery of
steelhead in the Yakima is not dependent on staeélpeoduction from the Amon
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system, so no one should be afraid they'll be fdioéo anything as part of steelhead
recovery. Coho are not listed, and as a reintradlpopulation, are pretty darn
unlikely to be listed in the future. Unless Amomyed to be a major population sink
at a basin level (unlikely), there are few implioas to the presence- whether or not
successful- of coho in the system. The same thioungaucratic issues- and non-
issues- remain, whatever the summer habitat comditi

C) The implications of the fact that it is a crappy pace to be a salmonid in summer
are not clear.So if it doesn’t change the regulatory picture, tid@we gain from
knowing that it's a crappy place to be a salmonidummer? This report argues in
essence, that that is why it would be stupid toaganAmon for salmonid production,
but the argument, as presented, is pretty weakisdna@ised on some rather speculative
statements (eg that there is nothing that coulddme to change temperature and flow
conditions, and that there are no successful if®hes that would rear elsewhere (eg
move to the Columbia)). If | were in your shoes anthmitted to making this
argument I'd work to really tighten up these claimsan already hear Amon
advocates making the opposite argument- that tteeiddhis report only further
highlight the need to get passage into the cooldar&ich, and potentially, to try to
address the temperature affects of routing the &idir through the gold course
ponds. Both arguments have their merits and issti@$ake an honest assessment of
the potential-or lack there of- for habitat improwents to get real answers. This report
simple asserts that it’s all a function of climated geology, which is only half true.

D) So what does this leave me thinking, given my rola the basin?

As was made clear in the recovery planning prodesdstat work in Amon Creek is
not a high priority for steelhead recovery at tbeylation level. While steelhead
production in Amon could feasibly make a minor cimition to meeting recovery
goals (note that it could also feasibly act as pupettion sink), there are many other
areas where we would expect a far greater-and oestain-contribution to recovery
goals. Those are the areas where we as a recovary are actively advocating for
recovery actions.

| do understand that there are a lot of local edts that want to do habitat work in
Amon, and the other way that we might engageasdther Amon project is proposed
through the SRFB process. To be successful impttoatess, any Amon proposal
would have to show the support of all the majoket@lders (KID, WDFW,
Reclamation, Meadow Springs Golf Course, Taptdedthas is where the last
proposal fell apart) and show that it could resaheelegitimate concerns about water
temperature and quality raised in this report.n, @s a perennial optimist, imagine a
compromise solution that might meet these bar$gper by:

1) opening passage into the better temps in the Wchran
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2) rerouting the W branch out of some or all of thegi®to reduce the warming
instream, and give the golf-course the abilityilidlie ponds from a diversion on
the W branch but cut them off as needed to manags,nand perhaps even to
enable put and take fisheries (kids would love)that

3) Creating legal agreements that address KID andmetion concerns about
regulatory impacts, and explicitly note that KIDwsrking to reduce or eliminate
spill.2

4) Possibly installing a fish barrier at some pointha E branch if needed to reduce
concerns about direct impacts of spill on fish.

5) And of course, getting the USGS to officially nainAmon Dreek (or is that too
much like Solomon suggesting cutting the baby ilfi?ha

I’'m not advocating for this as a solution- justiagtas devil’s advocate to both sides
based on what I've learned from spending time it ltloe SRFB and recovery
planning processes on these issues. Any such comgeaolution would be a lot of
work, and would not be guaranteed to address alisfues. Even if it made a
compelling case, how such a proposal would fateenSRFB process would depend
on how competitive that year’s pot is, but if ewbigg else were in place, there are
other funding sources that aren’t as specificadlgl to steelhead recovery goals. If a
project can’t show that it has all parties aboard ean significantly improve the
marginal conditions in the system documented ig t@port, | can’'t see it being
viable. If that's the case, it'd be nice to seepeagree to disagree here, and put our
energies into other areas with more immediate pestiutcomes for all parties.

SPECIFIC COMMENTS ON THE REPORT:

Executive summary

The report states:

The most significant of these factors were warmemamperatures and an abundance of fine
sediments. Both of these habitat characteristiesamtrolled by local climatic and geologic
conditions. Given that the two primary limiting facs for salmonid carrying capacity are

outside management control, one would expect ldrgtens from attempts to alter the
wasteway in order to increase salmonid production.

2| know that KID is concerned that active managenfienfish would lead to being required to provigater for
instream flows, and thus conflict with their effotb reduce spill. KID should be lauded for itsicee$o tighten
up its system, and my guess based on what it $rrépiort and others, is that this would improveditions in
the Amon system (less flow, but of better quality,long as the groundwater return flows continue).
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This is a bold assertion given that the driverteaiperature and sediment were not
empirically assessed in this study.

Re temperature, the report makes clear that teeselistantial warming of the waters coming
out of the West Fork as they pass through thefi@at) golf course ponds. This could
feasibly be reduced by rerouting the West forkypass these ponds; likewise reducing
warmer flows out of the East fork could reduce temagures below the confluence. To say
that temperature is a function of climate and ggplalone is to tell only half the story.

Re the fine sediment load, it is my understandirag the system saw a major influx of fine
sediment in the canal break in 1998, which depdsiealiment 4’ deep in the golf course
ponds. It would be interesting to see relativeitlities from the East and West branch. Given
that the West branch is in essence an (artifisjatingbrook, | wouldn’t expect much turbidity
there. In the East branch, | suspect turbiditiealdibe a function of bank erosion and canal
releases. Again, to say that sediment conditioa®atside of management control seems
inaccurate.

p. 1-2:

Re the historic nature of the drainage, it'd beeriwinclude all of Scott’s aerial photos as an
appendix to this report, for those that haven’nstsem. They make a pretty compelling case
that the drainage was intermittent at best befoigaition development. I've also taken a look
at the 1917 USGS maptfp://kaga.wsulibs.wsu.edu/zoom/zoom.php?map=tsfo@hich
shows an intermittent drainage with the only spingted as ‘wells’ much higher up in the
drainage. The GLO surveys and associated notestfrerariginal land survey are also online
(http://www.blm.gov/or/landrecords/survey/yNoteViewlphp?R0019WA02130024B0 he
maps only indicate streams much higher in the \shtst, each clearly marked dry in
summer, and petering out to nothingness on the napsked through a chunk of the survey
notes (yes, handwritten, from 1860-72) to track igltbey crossed parts of Amon, Badger
and Coyote drainages. At section line crossingy@laod below the confluence and near the
mouth, no mention of any water- just reference gpassy bottom. Higher up, references to
ravines, some with dry brooks (early July survéy no springs until many miles up the
forks. Doing a tighter job of mapping out theseveys would be great for someone with a
historical bent- a few days work? Generally if theras water, these notes would reflect it.
Everything | saw was consistent with intermittezdches and springs tucked in spots higher
in the watershed, with more ephemérahkches lower down with the defined but often dry
channel typical of a desert wash, and an alluaaldt the end of the canyon. No reason to
expect enough flow to support salmonids. Sounds ke Cold Creek, or the poignantly
named Dry Creek that drain Hanford and the Firiegtér. | know some have asserted there
was more flow in Amon; if there’s any evidence (&ratght claims, survey notes, oral
histories, etc) it'd be good to see.

% Here I'm using the definition of intermittent as@eam with consistent but seasonal flows, aneeehal as a
stream that only flows in response to specific jpittion events.
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Even given the historic nature of the area, | danderstand the odd reluctance to admit to
any term other than wasteway. After all, no on&®al calling Cold Creek or Dry Creek by
those names, despite their ephemeral nature, anddfd ‘creek’ has no regulatory import. |
don’t really care what we call it, but comment=litMistaking the wasteway for a natural
stream is understandable since portions of theemast flow down a natural topographic
canyon to its confluence with the Yakima River,pipthat this is an artificial drainage. It is
not; it is a natural set of stream channels thattvirem intermittent/ephemeral to perennial
with the development of the irrigation system.

P 3- Move the historical context info into ther@jtor move the history from the intro down
here- right now the structure is repetitive.

P4- reference to the Smith study repeats p 2 g#eth/- remove one or the other to keep
report concise.

P4-8 Can't the basic info on temperature tolera@esummarized in 1-2 paragraphs? This
seems like a lot of verbiage on a point that iselyichccepted. The use of coastal OR/CA
coho temperature tolerance data strike me as edbdete no info on arid interior fish (hmm,
maybe we can import some of those Steens Mt redbh3nd he modeling seems perhaps
more complex than is needed to prove the basid fmperatures above 18 deg C start to
negatively affect fish, with increasingly negatafects up to the upper threshold in the 22-24
deg range).

P12 f' paragraph and mayb&*2o0 should be blended into the introduction. Sousth figure
4.

Edit for clarity? “To evaluate the wasteway’s capato produce salmonids, we-empleyed
metheds-ofollectedfield data-eeHectiorandmodeledfish carrying capacity-medeling

P14 Section titled “Electrofishing Data Analysisioaild be titled “Electrofishing Methods”
as it does not describe data analysis at all.

P15 Might consider combining this page with thdieatemperature discussion so it flows
better (to me for this paper (not headed to a jaljikeeping to the standard outline is less
important than readability.

P18 Both here and on p8 you note that with the g@e of the golf course reach of the W
fork, temperatures cool as you move downstream. Hoes this jive with you assertion here
that water and air temperatures are at equilibri@eferally downstream cooling would be
an indicator of groundwater input to the streard. be good to see some more analyses of
air/water temp relationships if you are going tckméhis assertion. The last sentence on the
page seems a particularly strong assertion to rhaked on little analysis. Note that this page
also implies that if one were to want to managectmier temperatures, eliminating the
warming effect of routing the West branch throulgé pond and reducing spill down the East
branch could significantly cool the stream beloe tlonfluence. It also highlight why, for
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those who really want to see salmon & steelhea&hiion, it makes so much sense to get
passage into the west fork, which looks like it Bagprisingly good temperature conditions
for rearing.

P22 Para 1: I'd suggest changing the statementileatonclude that the wasteway does not
appear to be well suited for salmonid productida,“we conclude that the mainstem and east
fork do not appear to be well suited for rearinigneaid during summer and early fall”. As
noted above, the W fork looks like it may be betteand your claims are about summer
rearing. The report would benefit from a betteccdssion of current and potential fish life
history/seasonal use patterns. It is certainlgifda that steelhead or coho could spawn in
Amon, and have left the system in early summee#o down in the Columbia; with
steelhead, spawning in streams that are bone dAulyst is not uncommon, and can be
productive as long as rearing areas are withinhredparr. Don’t worry, | know that’s
speculative, and I'm also willing to entertain tantrary hypothesis that a place like Amon
can be a population sink if it attracts spawnetsdoes not allow for juvenile survival. But
you do need to at least address the possibilifidsserse life histories that might make use of
parts of Amon without rearing through the summeréh

Para 2: The claims about sediment and geologyratey/speculative; either get a more
developed site-specific geomorphic assessmenttdheuiscussion out or way down.

P22-23 The climate discussion is again generalp#inagraph spaning the pages could be
blended back into the history section of the inthm+ certainly not going to argue against the
conclusion that this area was dry pre-irrigatiohe Btatement that “we would predict that this
area, absent significant sources of cool grouneéryatould be better suited for warm water
species” means little when this report and othsessments of Amon make pretty clear that
there is at least 5-10 cfs of cool groundwaterremgeinto the W branch (that it is almost
certainly subsurface return flow doesn’t changefdiog that it is cool ground water).

P23-24 The comparison with Taneum Creek seemsrbjzat were searching for an
analogue for this odd combination of wasteway atiflaal spring brook in the basin, it'd
probably be some of the highly altered floodplgnrsgbrooks (Nelson Springs, etc)

P25 Again, are there coho life histories that walldw them to avoid rearing in the
mainstem and E fork (e.g. downstream parr movementsovement up into the W fork if
passage existed?) If not, and if the assertioalséfattraction is real, there is a real risk that
this represents a population sink for coho (I'duass not for steelhead since likely migration
would be before spill occurs). If that is signifnta@nough to b a concern (and the relatively
low numbers of redds say it probably isn’t), it'dipt to reducing spill (KID’s long term goal
anyway), improving rearing conditions, or keepirgifout.

Pat Monk’s comments

il Pat asked if temperatures could be influencedirbiting surface spills from canals and
restricting flow to groundwater sources
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P 1 Pat suggested that a KID service area map vamuteelpful, showing the wasteway if
possible

P 1 Pat Pat suggested we add a sentence or tvine @pérations of the wasteway
P 2 Pat commented that Figure 1 could go afteR#heell 2009 citation

P 4 Pat thought we should quote directly from Srattal. 2005 and possibly infuse some of
the comparable ephemeral flow information fromriésgort on Cold Creek.

P 4 Pat asked how much density declines with wiataperature
P 5 & 6 Pat commented that some of the discusdiontdood supply seems irrelevant

P 6 Pat commented that the information presentedtabmperature and salmonid densities
being negatively correlated was good

P 8 Pat commented that we should present some &ViDFW data and let the reader see
how you reached this conclusion, a similar commetit the Witty and Monk reference.

P 15 Pat asked where are the scales for the hhbgatl estimates in the report.

P 15 Regarding the equation used to calculate sathatensities Pat commented that this is a
reasonable approach, but I’'m not sure what yowsirgg for baseline capacity density. i.e.
What are you applying this scale to?

P 19 in regards to Figure 10, Pat commented teanwght add a horizontal line indicating a
known temperature constraint. We might also comfiagse findings to Taylor Ditch (David
Child’s Master’s thesis).

P 20 Pat commented that we should say how many Haysmany meters per reach, etc. for
the electrofishing surveys

P 21 Pat asked if Table 8 is based on the modeldqed earlier or what’s the baseline

P 22 Pat shared that there are density estimates3pring/Snipes and Sulphur Creek
Wasteways if helpful for comparison

Scott Kline’'s comments
First, let me be clear from the get go that | amanproponent of trying to improve fish

passage or habitat in Amon Creek. On the othed h&there are salmonids in there, | don'’t
want to do anything to try to oust them out of ¢heither. Conditions have developed that
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allows at least some salmonids to survive theflge Yakima Basin needs every inch of
tributary habitat it can get.

That said...

Page ii, executive summary, second to last paragrajou state that water temp and fine
sediments are controlled by local climate and ggoloonditions. That's true if we left it
alone. Those habitat conditions certainly coul@abered for the better if we wanted to.
Perhaps a disclaimer could be inserted in the seatéBoth of these habitat characteristics
without man-made interferencare controlled by local climatic and geologic cdiuatis.”

Page 1, Introduction, first paragraph: you stagt &s much as 50% of water is diverted
comes back as return flow and reference a 1974rpdp¢his outdated? Haven't practices
improved since then so that the proportion of reflow relative to diverted flow is lower
now?

Page 4, Flow, first paragraph. The informationudtibe range of acre feet per year and
equivalent discharge per day appears to be repeateztessarily from the introduction.

Page 9, water quality, first paragraph: the sar@eaiout water quality being suitable for
salmonids between November and April seems to haea blown off. There are many
places in a river where salmonids seek refuge @togpiate times of the year, but not all
times of the year, and that’s a good thing. THeWng statement makes it sound like a
tributary is worthless at providing habitat unlégsrovides habitat all year, which is not true.

Page 12, Methods: This is apparently the beginafngur “independent study”. | think a
clearer heading would be nice hear to let the neade that all the following is part of the
independent study and the previous data was frostimgy information.

Page 13, Figure 5. Reach A is appears to largely gmall tributary to the amon wasteway
mainstem. Perhaps some background or descriptigenation about this tributary would be
useful to the reader to understand why you chosaraple a tiny and perhaps
unrepresentative tributary to the subject water.way

Page 18, Water Temperature, first paragraph: taie 8The lack of change between reaches
indicates that water temperatures throughout ttieeesampling area are at, or near
equilibrium with air temperature.” It sounds likeu are saying that average water
temperature is equal to the air temperature inrgiash, which I'm sure is not the case.
Please clarify.

Page 20, salmonid capacity estimates: The capesiimates should clearly state that these
are only for the 3 sample areas, and are not eotatgal to the entire stream. The way it is
presented makes it sound like the entire amon wastéas 9.5 fish. In addition to clarifying
that here, perhaps a statement declaring theaobiampled stream habitat to total amon
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wasteway habitat would help with the reader’s usi@derding of the significance of these
results.

There are small errors such as typos that | digother mentioning here. Keep on the
lookout for those.

Paul LaRiviere provided the comments below from thaVDFW.
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State of Washington

Department of Fish and Wildlife

Mailing Address: District 4 Office, 2620 N. CommiaicAvenue N. Pasco WA 99301, (509)
545-2057

January 20, 2010

David Child
DC Consulting LLC

Subject: Comments on Amon Basin Study

Dear David:

We appreciate the opportunity to comment on thé drady, Suitability of Amon Wasteway
for Salmonid Production Several Washington Department of Fish and WddNWDFW)
staff reviewed the report so we consolidated conmimand suggestions into one response.

The study contributes to the available informatol our understanding of fish life within the
Amon Basin and respective tributaries. The sunagsresults are similar to a number of
other surveys and reports produced over the lageafs. While our mutual interest in
management of the fish and water resource mayrdifferent reasons, your study can be
used to further an agreement in principle betwe®FW and Kennewick Irrigation District
(KID) on how to manage the watercourse and fisbueses in the Amon Basin. As we've
previously indicated, we believe that irrigatioteirests and fish management can co-exist
within the Amon Basin and are not mutually exclesiwWe believe that this is in the best
interest of both KID and the public.

The purpose of the study appears somewhat unaleaa@pears slanted towards suggesting
that the production potential of the Amon Basisasminimal as to be inconsequential, is of
no value, and perhaps is unnatural compared to tribataries of the Yakima River Basin.
There appears to be some focus on the source @bthend the proportions relative to
natural or artificial sources rather than on tisé foroduction potential of the Basin, what the
limiting factors are, and what might be done toriaye productivity regardless of historical
origin.

There is little need for extensive study to detemarthat the Amon Basin was likely never a

significant producer of anadromous fish. Howeweither were a host of other streams within

Amon Wasteway Salmonid Suitability
49



the Yakima Basin. It's the cumulative productidrtteese types of small watersheds that is
important. We wish to ensure that productive letbg accessible wherever production can be
reasonably expected to contribute positively toralg@roduction of salmonids regardless of
the origin of the flow or historical use. We agtkat there is a need to better understand what
habitat functions are limiting salmon productiorthvn the Amon Basin and how we might
improve them, while ensuring that irrigation detiy@nd operational spill interests are met.

We suggest that further study is needed in the \Wedt Amon Creek regarding habitat
functions and values. If not for a fish passageidéasalmonids would have access to high
value wetlands and better water quality in the Wesk. The West Fork should also be
included in any fish production model used for gagian and habitat evaluations. We also
suggest additional habitat and fish surveys forethire Basin to identify the possible
enhancement opportunities, but not to the detrimm&KiD operations.

The unique opportunity to partnership in the AmasiB could also lead to funding irrigation
infrastructure projects that reduce costs for KliD &lso provide an environmental benefit to
the Basin. It is our interest to mutually co-mamdige Amon Basin in a manner where it
becomes an attractive amenity to the communitypghatides a small showcase for salmonid
enhancement efforts in a manner that also sereemtérests of irrigators.

Sincerely,

Paul LaRiviere
Instream Flow Biologist
509 545-2057

cc: Project files
Easterbrooks, WDFW Region 3 Fish Program Manager
Harvester, WDFW Region 3 Habitat Manager
Bartrand, WDFW
Hoffarth, WDFW
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Comments received from Dale Bambrick

Dale Bambrick with the NMFS complimented the reskan a discussion on 1/25/2010.
He commented that he believes restoration effartke Amon Wasteway system should
be viewed as public relations or educational pitsjas opposed to projects intended to
meaningfully increase fish production. Fundingao¥ future efforts there should be
considered accordingly.

F. Dale Bambrick, Eastern Washington Branch Chief
304 South Water Street # 201
Ellensburg, Washington 98926

Comments received from Jeff Thomas

Jeff Thomas with the USFWS complimented the re$eiara discussion on 1/25/2010.
He shared that the Amon Wasteway had limited, yf @noductive potential for
salmonids and should not be considered a priositgélmonid restoration projects.

Jeff A. Thomas

USFWS, Mid-Columbia Fishery Resource Office
Yakima Sub-Office

1917 Marsh Road

Comments received from Dave Fast

David

Thanks for the opportunity, and the reminder, toew this report.

| read through the report this afternoon and belignat you achieved your goal of an
independent review and assessment of the potémtishlmonid rearing and production
in Amon Wasteway. The reviews were comprehensheestudy was well designed, and
the results and discussion were well written anulared that the wasteway did not have
much potential for production of salmonids due ighltemperatures and high fine
sediment content in the gravel. | also agree wathrypbelief that habitat improvement
projects in the wasteway would not correct thetexgsproblems of temperature and
sediment.

Thanks for the opportunity to review.

David E. Fast, Ph.D.
Senior Research Scientist
Yakima/Klickitat Fisheries Program
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Appendix 7. Detailed map of the Kennewick Irrigation Distriergice area, Amon Wasteway meets the Yakima Delta R182.

Amon Wasteway Salmonid Suitability

52



