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A SYNTHESIS OF ECOLOGICAL DATA FROM THE
100 AREAS OF THE HANFORD SITE

1.0 INTRODUCTION

The primary objective for the development of this document was to collect
and synthesize into a single volume Hanford Site-related information of
importance to current and future Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) activities conducted in the 100 Areas.
The amount of information available is enormous with studies being conducted
and reports issued continuously since 1943 (Becker 1990). Our review of this
almost 50 years of available data has been exhaustive, but we make no claim
that it is all inclusive. The emphasis has been placed in documents of a
summary nature as well as broad-based ecological and radiological reports.

The purpose here has been to emphasize the breadth of work having been
conducted, providing the sources of this information and providing the
interested researcher the opportunity to seek more detailed information from
the more specialized reports. Thus, this report should be a springboard for
discussion, from which more focused evaluations can follow.

Complete plant and wildlife species lists for the Hanford Site have been
compiled, and information on levels of contamination (as current as possible)
in biota is presented. A list of major species has also been proposed. These
are species that are structurally or functionally important in the ecosystem,
are granted protective management status, provide an environmental service to
humans, or serve as a possibly important pathway for contaminant movement.
Important feeding and behavioral relationships among major species, where
already identified in the literature, have been included. The literature may
not thoroughly cover all possible contaminants of concern to the CERCLA
project. Some of these contaminants have not been identified yet; others have
had little research (e.g., chromium VI).

From this information, potential indicator species--those that might be
used to evaluate future prevailing environmental conditions at the Hanford
Site--have been suggested. A number of these ind it recies may be used to
monitor the release of contaminants during remediation activities.

Because of the vast quantity of information available regarding biota on
the Hanford Site, and to make review of the two important ecosystems (Columbia
River and terrestrial) easier, this document discusses each ecosystem
independently. It should be recognized, however, that there is much
interchange among these systems and components common to both (e.g., ducks).

A large amount of information is associated with the aquatic resources of
the Columbia River, which borders each of the 100 Areas. However, much of the
information related to terrestrial ecology has been collected in the Arid
Lands Ecology Reserve and 200 Areas. Therefore, that available information is
used for reference here with the assumption that most communities in these
areas demonstrate a similarity of 1ife forms. Also, unique studies conducted
on man-made ponds and ditches in the 200 Areas that could shed light on
Columbia River studies are included.
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Figure 1. Important Features of the Hanford Site
(from Sackschewsky et al. 1992).
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Riverwash occurs along the northwest tip of the "horn." It forms the
islands and occurs in some of the sloughs. Riverwash is wet, periodically
flooded deposits of sand, gravel, and boulder. Rupert sand has a brown to
grayish brown coarse sand surface. It developed under grass, sagebrush, and
hopsage in coarse, sandy alluvial deposits mantled by wind-blown sand. Active
dunes and blow-outs occur. The U.S. Department of Agriculture-Soil
Conservation Service has rec]ass1f1ed the Rupert sand as a Quincy sand in
Benton County.

The capability classifications for these soil types (nonirrigated) vary
from Class VI to Class VIII. Class VI has steep relief or is shallow over
bedrock and stony; cultivation is not feasible because of wetness or
stoniness. It should be used for grazing and forestry but may have moderate
hazards for this use and has a high susceptibility for erosion. Class VIII
is considered suitable only for wildlife, recreation, or watershed use.

2.2.2 Climate

For general climatological purposes, meteorological data collected at the
Hanford Site by the U.S. Weather Bureau from 1912 to 1945 and by the Hanford
Meteorological Station from 1945 to present are representative of the Hanford
Site. These data were combined into a single set of data for the period 1912
to 1970 by Stone et al. (1972).

The Hanford region is classified as a midlatitude semiarid desert. 1e
climate is strongly influenced by the Cascade Range to the west, which forms a
barrier to eastward-moving Pacific Ocean storm fronts. The mountains form a
rain shadow, producing mild temperatures and arid climatic conditions
throughout the Pasco Basin region.

The mean annual temperature and precipitation at the Hanford
Meteorological Station site are 11.8 °C and 161 mm (6.4 in.), respectively.
January is the coldest and wettest month with a mean monthly temperature of
-1.4 °C and mean monthly precipitation of 23.4 mm (0.92 in.). July is the
hottest and driest month with mean monthly temperature and precipitation of
24.7 °C and 3.8 mm (0.15 in.), respectively.

Prevailing winds at the Hanford Site are either from the west-northwest
or northwest, with June having the highest mean wind velocity at 4.1 m/s and
December having the lowest at 2.7 m/s. Tornadoes rarely occur in the Hanford
region and are generally of short duration, with short narrow paths.

Tornadoes and funnel clouds have been observed only three times on the Hanford
Site since 1916.
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A1l major freshwater benthic taxa are found in the Columbia River;
dominant genera include caddisfly, midgefly, and blackfly larvae. Limpets,
snails, sponges, and crayfish are also present (Table A-4). Population
densities of benthic organisms change seasonally and annually. The numbers
are lowest in June and July, corresponding with the emergence of adult aquatic
insects. Numbers increase dramatically in September and October when the eggs
hatch into larvae and stay at moderately high levels from December through
April with the overwintering populations (Watson et al. 1984).

Forty-four fish species are reported to occur in the Hanford Reach
(Table A-5). The fish species of greatest commercial and recreational
importance in the Hanford Reach are salmon and steelhead (WPPSS 1977). The
Hanford Reach has been first or second among mainstream and tributary areas of
the Columbia River in sport salmon catch for the years 1985 through 1989. In
that period, the Hanford Reach catch has averaged 34% of the total sport
harvest in the September to October chinook season (NPS 1990). Chinook,
sockeye, and coho salmon and steelhead trout use the Hanford Reach as a
migration route for upstream spawning areas. The fall chinook salmon and
steelhead also spawn in the Hai..Jrd Reach (Figure 2). The estir :ed imber of
visible chinook redds in the Hanford Reach has increased from less than a
thousand during the 1950's to a high of 8,630 in 1987 (Dauble and
Watson 1990).

Chinook salmon fry from the fall-spawning adults reside in the Hanford
Reach from March through July and migrate downriver as 0-age fish. Chinook
juveniles from spring and summer-spawning adults (spawning in areas above the
Hanford Site) migrate seaward as large fingerlings in their second year (as
the l-age fish group). Backwater sloughs and shoreline indentations are
important rearing ar s for fall-chinook fry because of the reduced currents
and more readily available foods species. Both salmon and steelhead are
heavily fished commercially and recreationally on the Columbia River and
during their ocean-going runs.

Steelhead trout have peak migrations in August and September, but a
population is present all year. Steelhead trout mature in the ocean at 3 to
6 years and spawn in the Columbia River from late December through May. Eggs
incubate in the gravel through June (Bell 1973, as reported in Watson et al.
1984). Steelhead, while like salmon, do not actively feed during their
spawning run, unlike salmon, steelhead can survive spawning. Repeat spawners
in Washington State are from 4.4% to 14% of the run (Wydowski and
Whitney 1979, as reported in Watson et al. 1984). No indication is given
whether any Hanford-spawning steelhead return for additional spawning runs
because of the obstacles to downriver movement at several dams.

Shad, an introduced fish, are also an anadromous species spawning in the
Hanford Reach. In 1956, less than 10 adult shad ascended McNary Dam.
Thousands of shad now use the Hanford Reach (Cushing 1991). However, their
use in sport fishing or for human consumption is minimal.

White sturgeon are long lived (25 to 50 years, Dauble et al. 1988)
residents of the Columbia River, including the Hanford Reach. Their movement
is largely restricted by the dams, so adult sturgeon between McNary and Priest
Rapids dams will spend their entire lives in that stretch. Female sturgeon
mature at 15 years, at a length of about 64 in. and a weight of 60 to 70 1b.
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A 1ist of birds associated with the riparian community on the Hanford
Reach is shown in Table 2. Bald eagles use the Hanford Reach from late
November to February, using the trees near the river shoreline for night-time
roosting and feeding perches (Fi« eisen et al. 1980a). The eagles are
attracted to the Hanford Reach because of the availability of carcasses of
salmon that die after spawning. Wounded waterfowl, especially mallards, also
provide a food source for bald eagles (Rickard et al. 1982). In recent years,
the counts of wintering eagles have increased, from fewer than 10 eagles in
the 1960's to almost 60 in 1988. In 1989 the count dropped to about 35 birds.
The presence of the tall trees near the river, the isolation of the perch
sites and foraging areas from human disturbance, and the steady increase in
salmon spawning in the Hanford Reach have contributed to the growing numbers
of wintering bald eagles (Jaquish and Bryce 1990). In 1991 and 1992, bald
eagles unsuccessfully attempi | to nest on the Hanford Site (Fitzner
et al. 1991).

Resident Great Basin Canada geese use 20 islands on the Hanford Reach for
nesting (Rickard et al. 1982, Rickard and Fitzner 1985). See Figure 4.
Resident geese eat riparian vegetation and insects and will also feed in
agricultural fields. Rickard et al. 1982 reported a drop in goose nests on
the Hanford Reach islands (Figure 4) from about 300 in the 1950's to 77 nests
in 1976. Movements of goose broods along the river in the Hanford Reach,
until the chicks fledged, varied from 2.8 to 18.1 km. These geese preferred
to feed in areas which were free from coyote disturbance and near nesting
sites with gently sloping shorelines and abundant feed. The numbers of
nesting geese have tended to increase since a low point in the mid-1970's, but
the nesting sites have shifted mainly to the islands downstream of Ringold as
a result of coyote predation (Jaquish and Bryce 1990).

Migrant geese also use the Hanford Reach as a rest area in the fall and
winter. Hundreds to thousands of these geese use the open fields in the
100 Areas for foraging on the islands and the river for resting.

Mallard ducks also nest on the Hanford Reach, using clumps of dense
vegetation near water for nest sites. Patches of currant, willow, lupine,
absinthe, horsetail, ryegrass, and Russian thistle provide for most of the
nesting sites. About 100,000 waterfowl of many species use this section of
the river during gration and win' * (Fickeisen et al. 1980a). Ducks eat
aquatic plants and insects and will a' » forage in agricultural f- ds.

Colonies of California and ring-billed gulls and Forster's terns use
islands on the Hanford Reach for nesting. However, they have abandoned the
islands near the old production reactors in favor of islands near Richland due
to coyote predation (Fickeisen et al. 1980a, Rickard et al. 1982). Gulls and
terns are omnivorous.

Great blue herons nest in the trees along the Columbia River in the
100 Areas, at the White Bluffs sloughs and F Area. Nesting colonies are
relatively scarce because of the lack of suitable nesting trees
(Rickard et al. 1978, 1982). Herons will feed on insects and amphibians but
utilize fish such as carp and suckers during the nesting season
(Rickard et al. 1982). While the free-flowing Hanford Reach is important to
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species to species, and individually. The following represent a few basic
ecological associations for the Hanford Site, with emphasis on important
transfer pathways to humans.

4.1 COLUMBIA RIVER BIL.A

Hanford Reach fish do not appear selective in the species of insects they
eat. Stomach content analyses of Hanford Reach fish from 1973 to 1980 showed
benthic invertebrates to be impor ant food items for almost all juvenile and
adult fish (Cushing 1991). Dauble et al. (1980) also found correlations with
adult insect abundance and trends in benthic prey density with the diet of
juvenile chinook salmon. Midge-fly larvae and pupae accounted for 78% by
number and 59% by volume of total ingested items in 0-age chinook salmon
during March to June; caddis fly adults and Daphnia were important in June and
July.

Adult salmon do not feed during their spawning runs up the river
(Cushing 1991, Watson et al. 1984). Consequently, although salmon are the

%ég dominant fish harvested from the Hanford Reach, they are not expected to

s ingest any contamination from other biota in the Columbia River and do not act
ey as a pathway to humans or the environment. However, environmental monitoring
R data in the 1960's (e.g., Foster 1966) showed measurable levels of

radionuclides in some sa]mon and stee]head from Priest Rapids to Richland.
One of eleven steelhead had 0.4 pCi/q °°Co; eight of eleven had measurab]e
B7cs (maximum of 0.6 pCi/g). One of two salmon had measurable *Cs

(0.6 pCi/g); neither had measurable *°Co (Foster 1966).

Figure 7 is a simplified diagram of food web relationships in the
Columbia River ecosystem, representing probable major energy (and thus
contaminant) pathways. Note that this food web does not show the relative
magnitude of energy transfer from one level to the next. Waterfow! and
swallows are addressed in the Terrestrial section.

4.2 TERRESTRIAL BIOTA

Figu 8 ~ s il lergy transfer pathways for a cheatq: s
community, which is the dominant vegetation type on most of the disturbed
sites within the 100 Areas. Although inadvertently introduced to this region,
this grass is well adapted to the Hanford climate. Its success does not stem
from a highly efficient capture of energy from the sun, but from physiological
adaptation. It is geared for growth under the cool conditions concurrent with
the Hanford Site's wet season. Consequently, green cheatgrass appears (as
seedlings) when few perennials are growing. It tends to deplete the soil
moisture, hindering the growth of later growers. When it is green and the
seeds are soft, cheatgrass is forage for a variety of animals, including mule
deer, coyotes, and chukars. Mature cheatgrass seeds are an 1mportant food
source for pocket mice and birds but are avoided by deer and rabbits (and
domestic Tivestock off the Hanford Site). The dead leaves and stems support a
large number of microbiota, including mites, insects, nematodes, and fungi
(ERDA 1975).
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Priest Rapids Dam and Richland pumphouse below the 3000 Area, (see Figure 1)
during 1990 as 52 pC1/L + 6% and 104 pCi/L % 18%, respectively, similar to
1989. Average annual %Sy concentrations at Priest Rapids Dam and Richland
during 1990 were 0.07 pCi/L + 29% and 0.08 pCi/L * 25%, respectively.

Jaquish and Bryce (1990) also studied the levels of radionuclides in
sediments at White Bluffs, 100-F Area, and Hanford Townsite sloughs, and from
behind Priest Rapids Dam, at the city of Richland, and behind McNary Dam.
McNary sediments tended to be higher than levels behind Priest Rapids Dam and
in the Hanford Site sloughs. The sloughs with the maximum concentrat1on for a
particular radionuclide were (1n picocuries per gram dry weight): co,

0.055 £ 0.020 (100-F slough); *°Sr, 0.021 + 0.006 (Hanford slough); 37Cs,
0.284 + 0.032 (White Bluffs s]ouqh), and '%Ru, 0.210 + 0.146 (100-F slough).
These same radionuclides 1n the : dliment behlnd Priest Rapids Dam were
(maximum concentrat1ons) %Co, 0.011 £ 0. 018; %Sy, 0.016 + 0.005; “Cs,
0.298 + 0.032; and '®Ru, 0.043 + 0.136.

5.1.2 Groundwater Monitoring for Other Contaminants

While PTc is a highly mobile radionuclide, information regarding the
levels of PTc is somewhat limited for groundwater on the Hanford Site.
Groundwater monitoring (Evans et al. 1990) continued to analyze for *Tc in
1989 and found concentrations in wells in the 100-H Area to be a maximum of
3,650 pCi/L on May 25, 1989, near the 183-H Solar Evaporation Basins in
well 199-H4-3.

A uranium plume was identified in the 100-H Area, again near the
183-H Solar Evaporation Basins. The maximum concentration during 1989 was
89 pCi/L in well 199-H4-4 (Evans et al. 1989).

Evans et al. (1990) also reported hexavalent chromium in wells from the
100-B, D, F, H, and K Areas, with the highest concentrations in well 199-D5-12
(just east of the 100-D Reactor) at 692 ug/L, down more than a factor of two
from 1987 measurements. The plume of chromium extended west to the river but
declined to levels estimated to be less than 200 xg/L along the shore.

Well 199-H4-3, next to the 183-H Basins, showed a peak concentration for the
100-H A1 1 of 208 pg/L, with less than 150 ; =~ estimated nearer the shore.

5.1.3 Radioactive Contamination in Aquatic Biota

Most of the earlier studies of radlonucllde concentrations in Co]um ia
River biota emphasized the short- lived 3p (half-life of 14.3 days) and *In
(half-1ife of 245 days) because of their high levels in the releases and in
the bjota relative to most other radionuclides. For example, Davis (1962)
examined the radionuclide content of caddis fly larvae (Hydropsyche
cockerelli) from the Columbia River when the reactors were runn1ng In
February, selected 1eve1s of radionuclides were 4,200 pCi/g of 3p 730 pCi/g
of ®Zn, and 30 pC1/gsof co. In August the 1evels changed to 24,000 pCi/g of
2p 2, 000 pCi/g of *In, and 2 pCi/g of ®%Co. The levels of rad1oces1um and
stront1um were not given. Because the levels of the much-studied but
short-lived radionuclides have essentially been reduced to zero through decay
and cessation of releases, they are not emphasized in this report.
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Figure 10. Median Concentrations of ®Co in the Muscle of Whitefish Collected
Upstream from the Hanford Site and on the Hanford Reach
of the Columbia River (from Eberhardt et al. 1989a).
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The results are given in Figures 12 and 13 and Table 5. Jaquish and Bryce
(1990) reported no measurable influence on fish from radionuclides released to
the Columbia River during current or past operations at the Hanford Site.

In a 1990 100 Area sampling for the annual Hanford Site Environmental
Report, Woodruff et al. (1991) evaluated clams (at 100-N), whitefish (at
100 Db 100-N, and Priest Rapids Dam), bass (at 100-F) and carp (at 100-N) for

%o, Sr, and 'Cs in fish muscle and carcasses (without viscera or

fillets). The fillets showed no apparent differences between species, and all
concentrations were typically below detection limits. However, °°Sr was
detected in all carcasses analyzed. Levels in whitefish collected near the
100-D Area were similar to levels at Priest Rapids Dam (F1gure 13). Mean
concentrations of °°Sr in bass were approximately 0.03 £ 0.0l pCi/g; in
100-N Area carp, approximately 0.015 + 0.14 pCi/g. See Figure 14.

Woodruff et al. (1991) also evaluated two clam samp]es from the
100-N Area; '*’Cs was below detection limits, and °°Co and *°Sr were at levels
close to detection limits (Table 6). Clams are filter feeders, consuming
plankton in tI water.

5.1.4 Nonradioactive Contamination in Aquatic Biota

Cushing (1979) examined the levels of trace elements in Columbia River
biota to measure trophic-level relationships (the transfer from water, to
phytoplankton, to caddis fly larvae, and then to whitefish). Only potassium
increased in concentration through the food web; nine elements (silver,
cobalt, chromium, cesium, iron, sodium, antimony, scandium, and zinc)
decreased in concentration up the trophic levels; and bromine, mercury,
rubidium, and selenium remained constant. Chromium in phytoplankton was
22.8 ppm, in caddis fly larvae 1.8 ppm, and in whitefish less than 0.11 ppm;
mercury was 0.56 ppm in phytoplankton, less than 1 ppm in caddis fly larvae,
and 0.405 ppm in whitefish. These elements are not necessarily contaminants
but can provide helpful information in evaluating results from future studies
on any monitoring during Site cleanup.

5.1.5 Effects of Contaminants on Aquatic Biota--General

Some_rad*-1uclides have affinities _for different body organs. For
examp1e 8 Sr; or accumulates in bone, ¥7cs is found in muscle tissue, and
®%Co in the spleen (Seymour 1964 as reported in Becker 1990). Technetium-99
(as TcO,”) is an analog for sulfate, selenate, molybdate, and phosphate in
plants (Cata]do et al. 1989).

Radionuclides tend to be more available in aquatic than terrestrial
systems because the solubilizing effect of water increases the biological
uptake and concentration (Price 1971). In addition, bottom sediments in
aquatic systems can be significant sources of contamination because of
physical and biological processes. For example, radionuclides such as cesium
may be sorbed onto suspended particulates, then concentrated in filter-feeding
animals such as clams and mussels. Price (1971, citing Gustafson 1967), noted
that cesium in aquatic systems has a bioaccumulation factor of nine from water
to top consumer.
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Table 13. Radionuclide Concentrations (pCi/g, dry weight) Detected
in Vegetation Samples Near the 1301-N LWDF (from Perkins 1991).

: :::1'?1'1 :n' Sg;lg ¢|a e S4Mn r—so—c 0 %0, 1370 238p,, 239,240
N-1 ) <1.9 E-01}15.7 E-01(2.2 E-02}<1.8 E-O1} 1.9 E-0419.2 E-041
N-2 ) <1.0 E-0114.3 E+00!4.8 F-02{ 2.0 E-O01}| 5.7 E-v4 S.G_ELU3
N-3 v <9.0 E-02]9.4 t-UI 8.3 £-02| 6.6 E-02| 4.1 E-04|3.3 E-03
N-4 v <8.7 E-02)4.4 E-01{2.8 E-02| 2.4 E-01]<4.0 E-06]4.9 E-04
N-5 v <1.0 E-01]3.9 E-01(9.2 E-03] 7.5 E-02| 2.4 E-04(3.9 E-04
Average <1.1 E-01|1.3 E+00(3.8 E-02] 1.5 F-~'! 2.8 E-04]2.0 E-03
Standard deviation| 3.9 E-02[1.5 E+00(2.6 E-02| 7.0 E-uz| 1.9 £-04[1.8 E-03
Hanford Site NR NR  |6.2 £-02| 3.3 E-02] NR  |7.1 E-04
Offsite” NR NR 3.5 E-02) 1.1 E-02 NR 2.6 E-04

“Locations identified in Figure 15.
Average values obtained for Pacific Northwest Laboratory (PNL)-6825.

NR = Not reported.
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been biologically eliminated in the 4 to 5 months. Of the eight deer moving
from the 200 Areas to hunting areas, five moved more than 3 months before the
legal hunt1ng season, resulting in 11tt1e potential for ingestion by man of
this ’Cs. The ultimate fate of the "’Cs in these and the other three deer,
whether most is dropped as feces on or off the Hanford Site, is not known.
The feces will decompose and join the organic material in the soil, where it
eventually becomes available for uptake by plants.

Jaquish and Bryce (1990) reported levels of 7Cs and ®%:%%Py in the
muscle and liver, respectively, of five deer from the Hanford Site; one from
the 100 Areas and four from near the 300 Area. Levels were low to
nondetectable in the range attributable to worldwide fa]]out (see Figure 15
for samp11ng locations). Woodruff et al. (1991) found *°Sr ranges of 0.7 to
58 pCi/g in the bones of two deer from the 100-N Area in 1990 sampling.

Levels of approximately 1.0 pCi/g are attributable to fa]]out thus the deer
were probably exposed to elevated levels of environmental ° Sr Six_deer from
across the Hanford site showed very low to nondetectable levels of 'Cs in
the muscle.

O'Farrell et al. (1973) studied the dispersion of radioactivity in
Jjackrabbit pellets from a known animal intrusion into 200 Area backfilled
cribs. The exposed salt cake was used as a mineral lick by local species
because of the lack of salt in the area. About 88% of the contaminated
pellets were within 1 km of the cribs. No contaminated jackrabbit pellets
were found beyond 3.2 km from the cribs, but one contaminated coyote scat was
found at that distance.

Levels of *°sr (in bone), “'Cs (in muscle), and 239,240p (in liver) in
four cottontails near the 100-N Area are shown in Table 19. See Figure 15 for
sampling locations.

Table 19. Radionuclide Levels (pCi/g wet weight) in Rabbits Collected
in 1989 (from Jaguish and Bryce 1990).

—
Radionuclide
Levels g T7C 239, 240p,;
Max imum® 160 +3 0.15 +0.05 0.001 +0.001
Average® 80 +91 0.04 +0.07 0.001 +0.001

®+2 sigma Ebunting errors
12 times the standard error of the calculated mean.

These levels indicate that at some time the animals had consumed food or
water contaminated with “°Sr. In 1990 sampling for the Hanford Site
Environmental Report, cottontails collected near the 100-N Area also showed
Tevels of “°Sr in the bon%g gmax1mum value 36.9 pCi/g, mean of 15.4 pCi/qg).
Cesium-137 in muscle and %y in Tiver were below detection limits
(Bisping and Woodruff 1992).
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e Wild asparagus and other edible plants grow in moist sites such as
the riparian area along the Hanford Reach. Some human foragers
wander the south shoreline of the Columbia River looking for the
plants. If plants such as wild asparagus are taking up contaminants
from springs or sediments, human consumers could potentially recei:
a dose of unknown quantity. Asparagus samples have been collected
from the 100 Area shoreline in 1991 and 1992; the results of
laboratory analyses are not yet available.

o The effects of burrowing animals on retired burial grounds in the
100 Areas are not known, although impacts in the 200 and 300 Areas
have been well-documented. [Burrowings in the 100 Areas has been
evaluated in FY 1991 and 1992 (no sample analyses have been returned

yet)].

e Swallows use mud to build nests. Sediment and spring water analysis
(DOE 1992a) show little availability of contamination in mud for use
by swallows. There is a limited amount of other sources of standing
water or mud in the 100 Areas available to swallows away from the
river.

7.2.1 Major Species

As mentioned, major species are those that are either structurally or
functionally important in the ecosystem, granted protective management status,
provide an environmental service to humans (e.g., game species), and/or may be
a significant pathway for contaminant transfer. A proposed list of these
species based on this synthesis is provided in Table 22.

Protected management status species (e. ., threatened and endangered
wildlife species) have been covered thoroughly in a Biological Assessment.
See Fitzner et al. (1991) for more information.

7.2.2 Indicator Species

Indic . species, which are used to monitor for the potential release
contaminants from remedial actions, -should be easily collected and focused to
identify specific potential problem areas. For these reasons, mice, because
of their large population size, widespread occurrences, and burrowing and
feeding habits; and deep-rooted vegetation (trees, tumbleweed), because of
their potential to uptake deep contamination in soil or groundwater, should be
used as indicator species.
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Table B-1. Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).
(sheet 1 of 13)

ALPHABETICAL LISTING BY FAMILY

Family Species Common --—2
ACERACEAE Acer saccharinum silver maple
AIZOACEAE Mollugo verticellata carpetweed
ALISMATACEAE Sagittaria cuneata wapato
AMARANTHACEAE Amaranthus albus white pigweed

ANACARDIACEAE Rhus glabra smooth sumac
ANACARDIACEAE Toxicodendron rydbergii poison ivy
APIACEAE Anthriscus scandicina bur chervil
APIACEAE Cymopteris terebinthinus turpentine
springparsley
APIACEAE Lomatium canbyi Canby's desertparsley
APIACEAE Lomatium dissectum fernleaf desertparsley
APIACEAE Lomatium farinosum Coeur d'Alene
desertparsley
APIACEAE Lomatium geyeri Geyer's desertparsley
APIACEAE Lomatium gormanii Gorman's desertparsley
APIACEAE Lomatium grayi Gray's desertparsiey
APIACEAE Lomatium macrocarpum bigseed desertparsiey
APIACEAE Lomatium triternatum nineleaf desertparsley
APIACEAE Lomatium tuberosum Hoover's desertparsley
APIACEAE Perideridia gairdneri Gairdner's yampah
APOCYNACEAE Apocynum androsaemifolium spreading dogbane
APOCYNACEAE Apocynum cannabinum common dogbane
APOCYNACEAE Apocynum sibiricum indian hemp
ASCLEPIADACEAE Asclepias fascicularis narrow-leaved milkweed
ASCLEPTADACEAE Asclepias speciosa showy milkweed
ASTERACEAE Achillea millefolium yarrow
ASTERACEAE Agoseris glauca pale mountain dandelion
ASTERACEAE Agoseris grandiflora showy mountain
dandelion
i ACEF~ Age  *is | ‘erophylla annual mountain
dandelion
ASTERACEAE Ambrosia acanthicarpa bur ragweed
ASTERACEAE Anaphalis margaritacea pearly everlasting
ASTERACEAE Antennaria dimorpha lTow pussytoes
ASTERACEAE Antennaria umbrinella umber pussytoes
ASTERACEAE Arctium minus burdock
ASTERACEAE Artemisia campestris
var. wormskioldii northern wormwood
ASTERACEAE Ari visia campestris
var. scouleriana Pacific sage
ASTERACEAE Artemisia dracunculus tarragon
ASTERACEAE Artemisia lindleyana Columbia River mugwort
ASTERACEAE Artemisia ludoviciana prairie sagebrush
ASTERACEAE Artemisia rigida stiff sagebrush
ASTERACEAE Artemisia tridentata big sagebrush

APP B-1






Table B-1.

Family

ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE

ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACEAE
ASTERACFAF
ASTERACL A0
ASTERACEAE
ASTERACEAE
BIGNONIACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
BORAGINACEAE
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(sheet 3 of 13)

ALPHABETICAL LISTING BY FAMILY

Sp-~*'s

Helenium autumnale
Helianthus annuus
Helianthus cusickii
Heterotheca villosa
Hieracium cynoglossoides
Hymenopappus filifolius
Iva xanthifolia

Lactuca serriola

Layia glandulosa
Machaeranthera canescens
Madia exigua

Matricaria chamomilla
Matricaria matricarioides
Microseris troximoides

Senecio hydrophilus
Senecio integerrimus
Senecio pauperculus
Senecio serra

Solidago canadensis
Solidago gigantea
Solidago graminifolia
Solidago missouriensis
Solidago occidentalis
Sonchus asper

Sonchus uliginosus
Stephanomeria paniculata
Stephanomeria tenuifolia
Taraxacum officinale
Tetradvmia canescens
Townsei ‘a f fer
Tragopogon dubius
Xanthium strumarium
Catalpa bignonioides
Amsinckia lycopsoides
Amsinckia tessellata
Cryptantha ambigua
Cryptantha circumscissa
Cryptantha fendleri
Cryptantha interrupta
Cryptantha leucophaea
Cryptantha pterocarya
Hackelia arida

Hackelia diffusa
Heliotropium curassavicum
Lappula redowskii
Lithospermum arvense

APP B-3

Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).

Com 1 _name

—

sneezeweed
common sunflower
Cusick's sunflower
hairy golden-aster
houndstongue hawkweed
Columbia cutleaf
tall marsh-elder
prickly lettuce
white-daisy tidytips
hoary aster
little tarweed
wild chamomile
pineapple weed
false mountain
dandelion
alkali-marsh groundsel
lambstongue groundsel
balsam groundsel
butterweed groundsel
meadow goldenrod
smooth goldenrod
bushy goldenrod
Missouri goldenrod
western goldenrod
prickly sowthistle
marsh sowthistle
stiff wirelettuce
bush wirelettuce
dandelion
aray horsebrush

owy Towi ‘:nd-daisy
yellow saisify
cocklebur
catalpa
tarweed fiddleneck
devil's lettuce
obscure cryptantha
matted cryptantha
Fendler's cryptantha
bristly cryptantha
gray cryptantha
winged cryptantha
sagebrush stickseed
diffuse stickseed
salt heliotrope
western stickseed
corn gromwell






Table B-1. Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).

Family

CAPRIFOLIACEAE

CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE
CARYOPHYLLACEAE

CERATOPHYLLACEAE

CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CHENOPODIACEAE
CONVOLVULACEAE
CORNACEAE
CRASSULACEAE
CUCURBITACEAE
CUPRESSACEAE
CUPRESSACEAE
CUSCUTACEAE
CUSCUTACEAE
CUSCUTACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
CYPERACEAE
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(sheet 5 of 13)

ALPHABETICAL LISTING BY FAMILY

Species

Symphoricarpus albus
Arenaria franklinii
Cerastium nutans
Cerastium viscosum
Cerastium vulgatum
Dianthus armeria
Gypsophila paniculata
Holosteum umbellatum
Silene douglasii
Silene menziesii
Stellaria longipes
Stellaria nitens
Ceratophyllum demersum
Atriplex canescens
Atriplex patula
Atriplex rosea

Bassia hyssopifolia
Ceratoides lanata
Chenopodium album
Chenopodium botrys
Chenopodium leptophyllum
Chenopodium rubrum
Corispermum hyssopifolium
Grayia spinosa

Salsola kali

‘Sarcobatus vermiculatus

Suaeda occidentalis
Convolvulus arvensis
Cornus stolonifera
Sedum leibergii
Echinocystis lobata
Juniperus occidentalis
Juniperus scopulorum
Cuscuta denticulata
Cuscuta epithymum
Cuscuta indecora
Carex aperta

Carex athrostachya
Carex aurea

Carex densa

Carex douglasii
Carex filifolia
Carex lanuginosa
Carex lenticularis
Carex microptera
Carex praegracilis
Cyperus aristatus

APP B-5

Commor ~-~~e

common snowberry
Franklin's sandwort
nodding chickweed
sticky chickweed
common chickweed
grass pink

baby's breath
jagged chickweed
Douglas' catchfly
Menzies' catchfly
longstalk starwort
shining starwort
coontail

four-wing saltbush
fat-hen saltbush
tumbling saltbush
smotherweed
winterfat

lamb's quarters
Jerusalem oak
slimleaf goosefoot
red goosefoot
common bugseed
spiny hopsage
Russian thistle
greasewood

slender seepweed
field bindweed
red-osier dogwood
Leiberg's stonecrop
wild cucumber
western juniper

Rocky Mountain juniper

desert dodder
common dodder
plain dodder
Columbia sedge
slenderbeak sedge
golden sedge
dense sedge
Douglas' sedge
threadleaf sedge
woolly sedge
Kellogg's sedge
smallwinged sedge
silver sedge
awned flatsedge
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Table B-1. Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).

Family

FABACEAE
FABACEAE
FABACEAE
FABACEAE
FABACEAE
FABACEAE
FABACEAE
FAGACEAE
GENTIANACEAE
GERANIACEAE
GERANIACEAE
GROSSULARIACEAE
GROSSULARIACEAE
HALORAGACEAE
HYDRANGEACEAE
HYDROCHARITACEAE
HYDROCHARITACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYDROPHYLLACEAE
HYPERICACEAE
HYPERICACEAE
IRIDACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCACEAE
JUNCAGINACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE
LAMIACEAE

(sheet 7 of 13)

ALPHABETICAL LISTING BY FAMILY

S~~-ie

Petalostemon ornatum
Psoralea lanceolata
Robinia psuedo-acacia
Swainsona salsula
Trifolium repens
Vicia americana

Vicia cracca

Juglans nigra
Centaurium exaltatum
Erodium cicutarium
Geranium viscosissimum
Ribes aureum

Ribes cereum
Myriophyllum spicatum
Philadelphus lewisii
Elodea canadensis
Elodea nuttallii

Nama densum

Phacelia ciliata
Phacelia glandulifera
Phacelia hastata
Phacelia heterophylla
Phacelia linearis
Phacelia ramosissima
Hypericum formosum
Hypericum perforatum
Iris missouriensis
Juncus articulatus
Juncus balticus
Juncus bufonius
Juncus mertensianus
Juncus nevadensis
Juncus nodosus

Juncus regelii

Juncus tenuis

Juncus torreyi
Triglochin palustre
Agastache occidentalis
Lycopus asper
Marrubium vulgare
Mentha arvensis
Mentha spicata
Monardella odoratissima
Nepeta cataria
Physostegia parviflora
Prunella vulgaris
Salvia dorrii

APP B-7

Common name

western prairieclover
dune scurfpea

black locust

salt rattlepod

white clover
American vetch

bird vetch

black walnut

western centaury
storksbill

western geranium
golden currant

squaw currant

spiked water-milfoil
mockorange

Canadian waterweed
Nuttall's waterweed
purplemat
scorpionweed

sticky scorpionwee
whiteleaf scorpionweed
virgate scorpionweed
threadleaf scorpionweed
basalt scorpionweed
western St. John's wort
Klamath weed

western blue flag
jointed rush

Baltic rush

toad rush

Merten's rush

sierra rush

tuberous rush
Regel's rush

slender rush
Torrey's rush

marsh arrowgrass
western horsem t
rough bugleweed
horehound

field mint

spearmint

coyote mint

catnip

purple dragonhead
selfheal

grayball sage
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Table B-1. Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).

Family

OROBANCHACEAE
OROBANCHACEAE
PLANTAGINACEAE
PLANTAGINACEAE
PLANTAGINACEAE
PLATANACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
PCACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
PCACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE
POACEAE

(sheet 9 of 13)

ALPHABETICAL LISTING BY FAMILY

Speci

Orobanche fasciculata
Orobanche grayana
Plantago lanceolata
Plantago major
Plantago patagonica
Platanus occidentalis
Agropyron caninum
Agropyron cristatum
Agropyron dasytachyum
Agropyron intermedium
Agropyron repens
Agropyron sibericum
Agropyron spicatum
Agrostis alba
Agrostis exarata
Agrostis interrupta
Agrostis scabra
Agrostis tenuis
Alopecurus aequalis
Aristida longiseta
Avena sativa

Bromus carinatus
Bromus inermis

Bromus japonicus
Bromus mollis

Bromus tectorum
Cenchrus longispinus
Dactylis glomerata
Deschampsia atropurpurea
Distichlis stricta
Echinochloa crusgalli
Elymus cinereus
Elymus flavescens
Elymus glaucus
Eragrostis lutescens
Eragrostis pectinacea
Festuca arundinacea
Festuca bromoides

Fe: ica idahoensis
Festuca microstachys
Festuca octoflora
Festuca ovina
Hierochloe odorata
Hordeum brachyantherum
Hordeum glaucum
Hordeum jubatum
Koeleria cristata

APP B-9

Common name

clustered broomrape
Gray's broomrape
English plantain
common plantain
indian wheat
sycamore

slender wheatgrass
crested wheatgrass
thickspike wheatgrass
intermediate wheatgrass
Bermuda grass
Siberian wheatgrass
bluebunch wheatgrass
redtop bentgrass
spike bentgrass
interrupted bentgrass
ticklegrass
colonial bentgrass
meadow foxtail

red three-awn

oat

mountain brome
smooth brome
Japanese brome

soft brome
cheatgrass

sandbur
orchardgrass
mountain hairgrass
alkali saltgrass
giant wildrye

giant wildrye

sand wildrye

blue wildrye

yellow lovegrass
purple lovegrass
tall fescue

barren sixweeks
Idaho fescue

small sixweeks
slender sixweeks
sheep fescue
vanilla grass
meadow barley
seagreen barley
squirreltail barley
prairie junegrass
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Table B-1. Vascular Taxa of the Hanford Site (from Sackschewsky et al. 1992).

Family

SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARTACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SCROPHULARIACEAE
SIMAROUBACEAE
SOLANACEAE
SOLANACEAE
SOLANACEAE
SOLANACEAE
SOLANACEAE
TAMARICACEAE
TAXACEAE
TYPHACEAE
TYPHACEAE
ULMACEAE
ULMACEAE
URTICACEAE
VALERIANACEAE
VERBENACEAE
VERBENACEAE
VIOLACEAE
VIOLACEAE
VITACEAE
ZANNICHELLIACEAE
ZYGOPHYLLACEAE

(sheet 13 of 13)

ALPHABETICAL LISTING BY FAMILY

Species

Collinsia sparsiflora
Gratiola neglecta
Limosella aquatica
Linaria dalmatica
Lindernia anagallidea
Mazus japonicus
Mimetanthe pilosa
Mimulus floribundus
Mimulus guttatus
Penstemon acuminatus
Penstemon eriantherus
Penstemon gairdneri
Penstemon glandulosus
Penstemon richardsonii
Penstemon speciosus
Scrophularia lanceolata
Verbascum thapsus
Veronica americana

Veronica anagallis-aquatica

Veronica peregina
Ailanthus altissima
Lycium halimifolium
Nicotiana attenuata
Solanum dulcamara
Solanum nigrum
Solanum triflorum
Tamarix parviflora
Taxus cuspidata
Typha angustifolia
Typha latifolia

U _1s americana
Ulmus pumila

Urtica dioica
Plectritis macrocera
Verbena bracteata
Verbena hastata
Viola adunca

Viola trinervata

Parthenocissus quinquefolia

Zannichellia palustris
Tribulus terrestris

APP B-13

Common name

‘ sparse blue-eyed Mary

American hedge-hyssop
southern mudwort
Dalmatian toadflax
false pimpernel
Japanese mazus

downy monkeyflower
purplestem monkeyflower
yellow monkeyflower
sand beardtongue
fuzzy beardtongue
Gairdner's beardtongue
stickystem beardtongue
basalt beardtongue
showy beardtongue
lanceleaf figwort
common mullein
brooklime

water speedwell
purslane speedwell
tree-of-heaven
matrimony vine

coyote tobacco
bittersweet

black nightshade
cutleaf nightshade
tamarisk

Japanese yew

lesser cattail

common cattail
American elm

Siberian -elm

stinging nettle

white cupseed

bracted verbena

blue verbena

early blue violet
sagebrush violet
Virginia creeg

horned pondweed
puncture vine
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Table B-3. Status of Birds of the Hanford Site, Washington.
(sheet 1 of 11)

Familv Common name Genus species Statys
Lav110ae - B T
Pacific Toon Gavia pacifica Rw
common loon Gavia immer Rw
Podicipedidae v
pied-billed grebe Podilymbus podiceps Cr
horned grebe Podiceps auritus Uw
eared grebe Podiceps nigricollis Um
western grebe Aechmophorus occidentalis Ur
Clark's grebe Aechmophorus clarkii Rm
Pelecanidae
American white pelican Pelecanus erythrorhynchos Ur
Phalacrocoracidae
double-crested cormorant Phalacrocorax auritus Ur
Ardeidae
American bittern Botaurus lentiginosus Rs
great blue heron Ardea herodias Cr
snowy egret Egretta thula Rm
great egret Casmerodius albus Rm
black-crowned night-heron Nycticorax nycticorax Ur
Anatidae
tundra swan Cygnus columbianus Rw
trumpeter swan Cygnus buccinator Am
greater whitt ‘ronted goose Anser albifrons f
sSnow goose Chen caerulescens Rw
Canada goose -Branta canadensis Cr
brant Branta bernicla Am
aragn-winged teal Anac cracra e
“Abunaance:

C - common--often seen or heard in appropriate habitat

U - uncommon--usually present but not always seen or heard

R - rare--present in appropriate habitats only in small numbers;
seldom seen or heard

A - accidental--appeared once or twice, but well out of normal range.

Seasonal occurrence:
r - resident--present all year but abundance may vary seasonally
s - summer visitor (includes spring and fall)
w - winter visitor (includes spring and fall)
m - migrant.

APP B-15
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Table B-3. Status of Birds of the Hanford Site, Washington.
(sheet 3 of 11)

Family Common name Genus species Status
Accipitridae (continued) B
northern harrier Circus cyaneus Ur
sharp-shinned hawk Accipiter striatus Rw
Cooper's hawk Accipiter cooperii Rw
northern goshawk Accipiter gentilis Rw
Swainson's hawk Buteo swainsoni Us
red-tailed hawk Buteo jamaicensis Ur
ferruginous hawk Buteo regalis Rs
rough-legged hawk Buteo lagopus Rw
golden eagle Aquila chrysaetos Um
Falconidae
American kestrel Falco sparverius Ur
merlin Falco columbarius Rm
peregrine falcon Falco peregrinus Am
gyrfalcon Falco rusticolus Aw
prairie falcon Falco mexicanus Ur
Phasianidae
gray partridge Perdix perdix Rr
chukar Alectoris chukar ur
ring-necked pheasant Phasianus colchicus Ur
sage grouse Centrocercus urophasianus Rr
northern bobwhite Colinus virginianus
scaled quail Callipepla squamata -
California quail Callipepla californica Ur
Rallidae
Virginia rail Rallus limicola Rr
sora Porzana carolina ] Re
“Abundance: '

C - common--often seen or heard in appropriate habitat

U - uncommon--usually present but not always seen or heard

R - rare--present in appropriate habitats only in small numbers;
seldom seen or heard

A - accidental--appeared once or twice, but well out of normal range.

Seasonal occurrence:
r - resident--present all year but abundance may vary seasonally
s - summer visitor (includes spring and fall)
w - winter visitor (includes spring and fall)
m - migrant.

APP B-17
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Status of Birds of the Hanford Site, Washington.

(sheet 5 of 11)

APP B-19

Family Common name Genus snacies Status
Scolopacidae (continued)
Wilson's phalarope . Phalaropus tricolor Us
red-necked phalarope Phalaropus lobatus Um
red phalarope Phalaropus fulicaria Am
Laridae
parasitic jaeger Stercorarius parasiticus Am
long-tailed jaeger Stercorarius longicaudus Am
Franklin's gqull Larus pipixcan Rm
Bonaparte's gull Larus philadelphia Um
ring-billed gqull Larus delawarensis Cr
California gull Larus californicus Cr
herring gull Larus argentatus Aw
glaucous-winged gull Larus glaucescens Uw
Sabine's gull Xema sabini Rm
caspian tern Sterna caspia Rs
common tern Sterna hirundo Rm
Forster's tern Sterna forsteri Us
arctic tern Sterna paradisaea Am
black tern Chlidonias niger Rm
Columbidae
rock dove Columba livia Cr
band-tailed pigeon Columba fasciata Am
mourning dove Zenaida macroura Cs
Tytonidae
barn owl Tyto alba Ur
Strigidae
fla | awl Otus flammeolus Am
Abundance: B B
C - common--often seen or heard in appropriate habitat
U - uncommon--usually present but not always seen or heard
R - rare--present in appropriate habitats only in small numbers;
seldom seen or heard
A - accidental--appeared once or twice, but well out of normal range.
Seasonal occurrence:
r - resident--present all year but abundance may vary seasonally
s - summer visitor (includes spring and fall)
w - winter visitor (includes spring and fall)
m - migrant.






Family

Table B-3.

WHC-EP-0601

Tyrannidae (continueaq)

dusky flycatcher

Say's phoebe
black phoebe

western kingbird
eastern kingbird

Alaudidae

horned lark

Hirundinidae

Corvidae

tree swallow

swallow

bank swallow
cliff swallow
barn swallow

Steller's jay
scrub jay

American crow

Status of Birds of the Hanford Site, Washington.
(sheet 7 of 11)

Common name Genus species Sratus’
western wood-pewee Contopus sordidulus Um
willow flycatcher Empidonax traillii Rm

Empidonax oberholseri Rm
cordilleran flycatcher Empidonax occidentalis Um
Sayornis saya Us
Sayornis nigricans Am
ash-throated flycatcher Myiarchus cinerascens Rs
Tyrannus verticalis Cs
Tyrannus tyrannus Us
Eremophila alpestris Cr
Tachycineta bicolor Um
violet-green swallow Tachycineta thalassina Rm
northern rough-winged Stelgidopteryx serripennis Us
Riparia riparia Us
Hirundo pyrrhonota Cs
Hirundo rustica Cs
Cyanocitta stelleri Rw
Aphelocoma coerulescens Am
Clark's nutcracker Nucifraga columbiana Rm
black-billed magpie Pica pica Cr
Corvus brachyrhynchos Ur
Corvus cnray Cr

common raven

Apunaance:
common--often seen or heard in appropriate habitat
uncommon--usually present but not always seen or heard

c
U

R
A

Seasonal

r

S
w
m

rare--present in appr

seldom seen or heard

~jate habitats only in small numbers;

accidental--appeared once or twice, but well out of normal range.

occurrence:

resident--present all year but abundance may vary seasonally
summer visitor (includes spring and fall)
winter visitor (includes spring and fall)

migrant.
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Table B-3. Status of Birds of the Hanford Site, Washington.

Family
Bombycillidae
Bohemian waxwing
cedar waxwing
Laniidae
northern shrike
loggerhead shrike
Sturnidae
European starling
Vireonidae
solitary vireo
Hutton's vireo
warbling vireo
Philadelphia vireo
red-eyed vireo
Emberizidae
Tennessee warbler
orange-crowned warbler
Nashville warbler
yellow warbler
yellow-rumped warbler
Townsend's warbler
palm warbler
American redstart
MacGillivray's warbler
common yellowthroat
Wilson's warbler
yellnw-hroactad chat

Common name

WHC-EP-0601

(<heet Q nf ]1])

Geniie <nerijes

Bombycilla garrulus
Bombycilla cedrorum

Lanius excubitor
Lanius ludovicianus

Sturnus vulgaris

Vireo solitarius
Vireo huttoni

Vireo gilvus

Vireo philadelphicus
Vireo olivaceus

Vermivora peregrina
Vermivora celata
Vermivora ruficapilla
Dendroica petechia
Dendroica coronata
Dendroica townsendi
Dendroica palmarum
Setophaga ruticilla
Oporornis tolmiei
Geothlypis trichas

Wilsonia pusilla
Trtaria vi; 1§

"Abundance:

C - common--often seen or heard in appropriate habitat

U - uncommon--usually present but not always seen or heard

—_—
NTATYUS

Rw
Uw

Uw
Us

Cr

Um
Am
Um
Am
Um

Am
Um
Rm
Us
Cw
Um
Am
Am
Um
Rm
Um
Us

- rare- )resent in appropriate habitats only in small numbers;

seldom seen or heard

R
A - accidental--appeared once or twice, but well out of normal rénge.

Seasonal occurrence:

r - resident--present all year but abundance may vary seasonally
s - summer visitor (includes spring and fall)
w - winter visitor (includes spring and fall)
m

- migrant.
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WHC-EP-0601

Table B-3.  Status of Birds of the Hanford Site, Washington.
(sheet 11 of 11)

Family Common name Genus species T stawus.
Emberizidae (continued)
rusty blackbird Euphagus carolinus Aw
Brewer's blackbird Euphagus cyanocephalus Ur
brown-headed cowbird Molothrus ater Ur
northern oriole Icterus galbula Us
Fringillidae
rosy finch Leucosticte arctoa Rw
purple finch Carpodacus purpureus Aw
house finch Carpodacus mexicanus Cr
common redpoll Carduelis flammea Aw
pine siskin Carduelis pinus Rw
lesser goldfinch Carduelis psaltria Am
American goldfinch Carduelis tristis Ur
evening grosbeak Coccothraustes vespertinus Rw
Passeridae
house sparrow Passer domesticus Cr
"Abundance:

C - common--often seen or heard in appropriate habitat

U - uncommon--usually present but not always seen or heard

R - rare--present in appropriate habitats only in small numbers;
seldom seen or heard

A - accidental--appeared once or twice, but well out of normal range.

Seasonal occurrence:
r - resident--present all year but abundance may vary seasonally
s - summer visitor (includes spring and fall)
w - winter visitor (includes spring and fall)
m - migrant.
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L

DIPTERA {continued)

Milichiidae

Leptometopa halteralis Coq.

Muscidae
Fannia sp.
Musca domestica L.

Schoenomyza dorsalis Loew

Mycetophilidae
Docosia sp.
Nemestrinidae

Neorhyncocephalus sackenii Williston

Otitidae

Ceroxys latiusculus Loew

Phys iphora demandata F.
Sarcophagidae

Blaesoxipha falciformis Aldrich

Helicobia rapax Walker

Ravinia Yherminieri R.D.

Sarcophaga sp.

Senotainia sp.

Taxigramma heteroneura Meigen
Scenopinidae

Brevitrichia sp.

Scenopinus whittakeri James
Sciaridae

Bradysia sp.

DIPTERA (continued)

Seps idae

Sepsis neocynipsea Melander and Spuler
Stratiomyidae

Nemotelus sp.
Syrphidae

Eristalis tenax L.

Metasyrphus meadii Jones

Scaeva pyrastri L.

Syrphus opinator Osten Sacken

Syrphus torrus Osten Sacken
Tachinidae

Acemya sp.

Alophorella sp.

Catagoniopsis sp. -

Euphorocera sp.

Exorista mella Wik.

Gonfa frontosa Say.

Ostracophyto aristalis Tns.

Peleteria sp.

Periscepsia cinerosa Coq.

Periscepsia helymus Wik.

Procatharosia calva Coq.

Stomatomyia parvipalpis Wulp

Uclesia retracta Ald.
Tephritidae
Euaresta tapetis coquillett

Oxyna utahensis Quisenberry

DIPTERA (continued)

Therevidae

Psilocephala baccata Coquillett

Thereva sp. ;j
Tipulidae o
—
Tipula (Lunatipula) dorsimacula Walker @
o
Trixoscel ididae Jn
Trixoscelis sp.
o
HEMIPTERA -3
-~
p
Coreidae +
=
—te
Leptoglossus occidentalis Heidemann ™
—
Lygaeidae /uT —
=]
Neosuris castanea Barber gg
’ )
Miridae i gl
(78]
Stenodema vicinum Prov. ° g
(1]
Reduviidae — 9
o =
Zelus sp. - &
Saldidae
Saldula sp.

HOMOPTERA

Cicadellidae
Aceratagallfa sp.
Ballana sp.

Carsonus aridus Ball

"(SL61 VQY3 wouy) 3sL7 s

Circulifer tenellus Baker

1090-d3-JHM
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