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Appendix B1
Constituents of Potential Concern-Specific Parameters

A database will :developed for chemical-specific parameters that are used in the process of modeling
concentrations ~ the screening level risk assessment. Values will be presented for the constituents of
potential conce... (COPCs), as identified in section 4 of this Work Plan, for the following parameters:

e MW:

e RCF:

® Brfamge:

® Brgrnin:

Brroorveg:

M :cular weight of COPC (g/mole)

He~ry's Law Constant (atm-m’*/mol)
Diuwsivity of COPC in air (cm?/s)

D' “usivity of COPC in water (cm?/s)

( nol/water partitioning coefficient (unitless)

¢ organic carbon-water partitioning coefficient (mL water/g soil)

ra

-water partitioning coefficient (mL water/g soil)

rn

rended sediment/surface water partitioning coefficient (L water/kg suspended sediment)
!}  sediment/sediment pore water partitioning coefficient (L COPC/kg water body)

(  °C soil loss due to biotic and abiotic degradation (year™)

1 ftime of COPC in soil (days)

1 :tion of COPC air concetration in vapor phase (unitless)

1t concentration factor (ug COPC/g DW plant)/(ug COPC/ml soil water) - (unitless)

Plant-soil bioconcentration factor for belowground produce (ug COPC/g DW
int)/(ugCOPC/ml soil) - (unitless)

Plant-soil bioconcentration factor in forage and silage (ug COPC/g DW plant)/(ug COPC/ml
il) - (unitless)

riant-soil bioconcentration factor in grain (ug COPC/g DW plant)/(ug COPC/ml soil) -
nitless)

OPC air-to-plant biotransfer factor for aboveground produce ((ug COPC/g DW plant)/(ug
OPC/ml air) - (unitless)
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BVjage:  CCu C air-to-plant biotransfer factor for forage and silage ((ug COPC/g DW plant)/(ug
CQPC/ml air) - (unitless)

Ba,,iu: Bio.uansfer factor for milk (mg COPC/kg FW tissue)/(mg COPC/day) OR (day/kg FW
tissue)

Bay,.s: Bi ' ansfer factor for beef (mg COPC/kg FW tissue)/(mg COPC/day) OR (day’kg FW
tis 2)

Bagon: Biotransfer factor for pork (mg COPC/kg FW tissue)/(mg COPC/day) OR (day/kg FW
Ba,g,: sfer factor fore  (mg COPC/I FW tissue)/(mg COPC/day) OR (day/kg FW

Baie: . sfer factor for chicken (mg COPC/kg FW tissue)/(mg COPC/day) OR (day/kg FW
tit " 1e)

BCFsy:  B..concentration factor in fish (L/kg FW) OR (unitless)

BAF;,:  B‘-accumulatiOn factor in fish (mg COPC/kg FW tissue)/(mg COPC/L total water column)

BSAFg,: B..ta-sediment accumulation factor in fish (mg COPC/kg lipid tissue)/(mg COPC/kg
se'iment) - (unitless)
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Table B1-1. Physical/Chemical Parameters for Exposure Point Con ntration Mo

Final Work Plan for Sc

RPT-W37 w. 1

ng Level Risk Assessmel WTP

lling for Organic COPCs

Soil Loss Half Life Vapor Phase Fraction ]
CAS Registr ksg ty; F,
[vnattunas v s viential Concern Number (year)” Source h~mipg) Source (unitless) Source

k = Schwarzenbach et al. 1993
1 = Tomlin 1994 in Syracuse 1996
m = http:/www.speclab.c ~ :ompound/c959988.htm
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Table B1-1. Physical/Chemical Parameters for Exposure Point Concentration o lling for Organic COPCs

Plant Upt: ‘actors ]
RCF Brrnv veg Br,‘
CAS Registry| ((ug/g DW plant)/ ((ug/g DW plas ((ug/g DW plant)

| Constituent of Potent Concern * ber (ug/mL soil water)) Source Hug/gsoil)) |  Source /(ug/g soil)) Sanrce

k = Schwarzenbach et al. 1993 -

| = Tomlin 1994 in Syracuse 1996

m = http://www.speclab.com/compound/c959988.htm
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Table B1-1. Physical/Chemical Parameters for Exposure Point Concentrat 1 Modelling for Organic COPCs
Bic~~~~entration / Bioaccumulation Fa~*~~3
]
|
CAS Registry Ba,. Ba,.., Ba,,
Constituent of Potential Concern Number Source (day/kg FW) Source (day/k; \ Source (day/kg FW) Source
k = Schwarzenbach et al. 1993
| = Tomlin 1994 in Syracuse 1996
m = http://www.speclab.com/compound/c959988 .htm
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NOTES

Constit 1t of Potential Concern to include Organic, Inorganic, and Radiological Constituents
Molecular weight of COPC (g/mole)

Henry's Law Constant (atm*m’/mol)

Diffusivity of COPC in air (cm’/s)

Diffusivity of COPC in water (cm®/s)

Octanol/water partitioning coefficient (unitless)

Soil organic carbon-water partitioning coefficient (ml water/g soil)

Soil-water partitioning coefficient (ml water/g soil)

Suspended sediment/surface water partitioning coefficient

(L water/kg suspended sediment)

Bed sediment/sediment pore water partitioning coefficient (L COPC/kg water body)

'C  1loss due to biotic and abiotic degradation (year")
Half time of COPC in soil (days)
Fraction of COPC air concetration in vapor phase (unitless)
Root concentration factor (ug COPC/g DW plant)/(ug COPC/ml soil water) - (unitless)
Plant-soil bioconcentration factor for belowground produce
(ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
Plant-soil bioconcentration factor in forage and silage
(ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
Plant-soil bioconcentration factor in abovegroud produce for fruit
(ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
Plant-soil bioconcentration factor in aboveground produce for vegetables
(ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
Plant-soil bioconcentration factor in abovegraound produce as a weighted aver - of Brog,y and
Br ey (ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
Plant-soil bioconcentration factor in grain
(ug COPC/g DW plant)/(ug COPC/ml soil) - (unitless)
COPC air-to-plant biotransfer factor for aboveground produce
((ug COPC/g DW plant)/(ug COPC/ml air) - (unitless)
COPC air-to-plant biotransfer factor for forage and silage
((ug COPC/g DW plant)/(ug COPC/ml air) - (unitless)
Biotransfer factor for milk (mg COPC/kg FW tissue)/(mg COPC/day) OR
(day’kg FW tissue)
Biotransfer factor for beef (mg COPC/kg FW tissue)/(mg COPC/day) OR
(day/kg FW tissue)
Biotransfer factor for pork (mg COPC/kg FW tissue)/(mg COPC/day) OR
(day’kg FW tissue)
Biotransfer factor for eggs (mg COPC/kg FW tissue)/(mg COPC/day) OR
(day/kg FW tissue)
Biotransfer factor for chicken (mg COPC/kg FW tissue)/(mg COPC/day) OR
(day/kg FW tissue)
Bioconcentration factor in fish (L/kg FW) OR (unitless)
Bioaccumulatin factor in fish (mg COPC/kg FW tissue)/(mg COPC/L total water column)
Biota-sediment accumulation factor in fish
(mg COPC/kg lipid tissue)/(mg COPC/kg sediment) - (unitless)
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Appendix B2

Supporting Equations for Media
Constituents of Potential Concern Concentrations

Soil Concentration

The following equations can be used to calculate the constituent of potential concern (COPC) soil loss
constants that are dependent on significant amounts of water, such as erosion, runoff, and leaching. These
processes are not likely to require quantitative evaluation in the risk assessment due to the low
precipitation and high evapotranspiration in the region.

The soil loss co  ant due to soil erosion (kse) can be calculated based on the following equation:

_0.1x X, xSDxER Kd, x BD

kse x
BD x Z, 8, +(Kd, x BD)

where

kse = COPC soil loss constant due to soil erosion (1/yr)

0.1 = Units conversion factor (1,000 g per kg/10,000 cm’ per m?)

X, = Unit soil loss as calculated from Universal Soil Loss Equation (kg/m>-yr)
SD = Sediment delivery ratio (unitless)

ER = Soil enrichment ratio (unitless)

Kd, = Soil-water partition coefficient (ml water/g soil)

BD = Soil bulk density (g soil/cm’ soil)

Z, = Soil mixing zone depth (cm)

8,. = Soil volumetric water content (ml water/cm’ soil)

The unit soil loss (X,) and sediment delivery ratio (SD) are used to account for losses of COPCs from
soil, and are used to represent loads of COPCs that may migrate to surface water bodies. Therefore,
further discussion of these parameters can be found in the surface water section (section 6). EPA 1998a
recommends that the parameter for soil loss due to erosion be set to zero, based on the assumption that
soil loss due to runoff from a site would be equal to soil gained due to run on to a site from adjacent areas.
An additional assumption is that the soil run on contamination is equal to the soil runoff contamination.

The COPC loss constant due to surface runoff (ksr) can be calculated based on the following equation:

_ ROxCF 1

ksr = X
0, xZ, 1+(Kd,xB% )

where

ksr = COPC loss constant due to surface runoff (1/yr)
RO Average annual surface runoff from pervious areas (cm/yr)
CF = Conversion factor of 1.0 (ml/cm’)
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0,, = Soil volumetric water content (ml water/cm’ soil)
Z Soil mixing zone depth (cm)

Kd,  Soil-water partition coefficient (ml water/g soil)
BD  Soil bulk density (g soil/cm’ soil)

. e COPC loss constant due to leaching (ksl) can be calculated based on the following equation:

sl = P+I-RO-E, (CF)
0,,xZ, x(1+BDxKAJ,/8,,))
where
ksl = COPC loss constant due to leaching (1/yr)
P Average annual precipitation (cm/yr)
I = Average annual irrigation (cm/yr)
RO = Average annual surface runoff from pervious areas (cm/yr)
E, = Average annual evapotranspiration (cm/yr)
0, Soil volu tric water content (ml water/cm’ soil)
Z; = Soil mixing zone depth (cm)
BD = Soil bulk density (g soil/cm® soil)
Kd, = Soil-water partition coefficient (ml water/g soil)
CF = Conversion factor of 1.0 (ml/cm’)

Surface Water and Fish Concentrations
The following equations are not likely to be necessary in the calculation of surface water and fish
concentrations, due to a lack of available water in the Hanford site. They are included in this

appendix for completeness.

The runoff load from impervious surfaces (L,;) can be calculated as follows:

L. =Qx[Fv x Dywwv + (1.0 — E, )x Dytwpr,]

where

L. = Runoff load from impervious surfaces (g/yr)

Q = COPC emission rate (g/s)

F, = Fraction of COPC in air concentration in vapor phase (unitless)

Dywwv = Unitized yearly (waterbody and watershed) average wet deposition from vapor phase
(s/m*/yr)

Dytwp = Unitized yearly (waterbody and watershed) average total (wet and dry) deposition
from vapor phase (s/m*/yr)

A = Impervious watershed area receiving COPC d  3sition (m?)

The runoff load from pervious surfaces (L,,) can be calculated with the following equation:

Csx BD
L =ROx(A, -A x (0.01)(CF
rp ( L I) esw-f-KdSXBD ( )( )
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0.01
C.

o

o

RPT-W375-EN0000], Rev. 1
Final Work Plan for Screening Level Risk Assessment for the RPP-WTP

Runoff load from previous surfaces (g/yr)

Average annual surface runoff from pervious areas (cm/yr)
Total watershed area receiving COPC deposition (m”)
Impervious watershed area receiving COPC deposition (m?)
Average soil concentration over exposure duration (in watershed soils) (mass
COPC/kg soil)

Soil bulk density (g soil/cm’ soil)

Soil volumetric water content (ml water/cm’ soil)
Soil-water partition coefficient (ml water/g soil)

Units conversion factor (kg-cm”/mg-m®)

Conversion factor of 1.0 (ml/cm’)

The COPC load to surface water due to soil erosion will be calculated with the following equation:

where

Kd,

Os.,
0.001

CsxKd, x BD
x (

L. =X x{A, -A,)xSDxER
E 4 ( L I) 91w+KdSXBD

0.001)

Soil erosion load (g/yr)

Unit soil loss (kg/m’-yr)

Total watershed area evaluated receiving COPC deposition (m?)

Impervious watershed area receiving COPC deposition (m?)

Sediment delivery ratio for watershed (unitless)

Soil enrichment ratio (unitless)

= Average soil concentration in watershed soils over exposure duration (mass
COPC/kg soil)

= Soil-water partition coefficient (ml water/g soil)

Soil bulk density (g soil/cm’ soil)

Soil volumetric water content (ml water/cm’ soil)

Units conversion factor (g/mg)

The soil loss due to erosion (X,) will be calculated with the universal soil loss equation (USLE):

where

305 REH

907.18
4047

907 1R
X, =RFxKxLSxCxPFx—
4047

= Unit soil loss (kg/m’-yr)

USLE rainfall (or erosivity) factor (1/yr)
USLE erodibility factor (ton/acre)

= USLE length-slope factor (unitless)
USLE cover management factor (unitless)
USLE supporting practice factor (unitless)
Conversion factor (kg/ton)

Conversion factor (m*/acre)
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Water Concentration

The fraction of total water body COPC concentration in the water column (f,.) will be calculated with the
following equations:

where

TSS
CF
dwc
d;
2bs
des
CBS
dbs

f o= (1+Kd, xTSSxCF)xd, /d
we ((1+Kd,w><TSS><CF)><d.ch )+(ij +Kd, xC,)xd, /d,

Fraction of total water body COPC concentration in the water column (unitless)
rended lin s ice wz  partition coefficient (Lwa /kgst 1 d
ment)

Total suspended solids concentration (mg/L)

Conversion factor of 1x10® (kg/mg)

Depth of water column (m)

Total water body depth (m)

Bed sediment porosity (L water/L sediment)

Bed sediment/sediment pore water partition coefficient (L water/kg bottom sediment)

Bed sediment concentration (g/cm’)

Depth of upper benthic sediment layer (m)

If measured data are not available, the total suspended solids (TSS) concentration will be calculated with
the following equation:

where

Vi,
Dss
Ay

X x(A —A WxSDxCF
VI _+D_ xA,

TSS =

Total suspended solids concentration (mg/L)

Unit soil loss (kg/m*-yr)

Total watershed area receiving COPC deposition (m’)

Total impervious watershed area receiving COPC deposition (m”)
Sediment delivery ratio for watershed (unitless)

Conversion factor of 1000 (mg - m*/kg - L)

Average volumetric flow rate through water body (m*/year)
Suspended solids deposition rate (m/yr)

Water body surface area (m’)

The sediment delivery ratio (SD) will be calculated as follows:

SD=ax(A,)”"
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where
SD = Sediment delivery ratio [watershed (unitless))
a =  Empirical intercept coefficient (unitless)
A, = Total watershed area evaluated which receives COPC deposition (m?)
b Empirical slope coefficient (unitless)

» u€ bed sediment porosity (2,) will be calculated with the following equation:

- L water
eb: B 0.6 %:edimen/

The above equation assumes the bed sediment density is 2.65 kg ~ and the bed sediment concentration is
1° T

The overall total waterbody COPC dissipation rate constant (k,,) will be calculated with the following
equation:

kwl = fwc xkv +fbs xkb

where
k.. = Total water body COPC dissipation rate constant (1/yr)
f.. = Fraction of total water body COPC concentration in the water column (unitless)
k, =  Water column volatilization rate constant (1/yr)
fos =  Fraction of total water body COPC concentration in benthic sediment (unitless)
k, =  Benthic burial rate constant (1/yr)

The water column volatilization rate constant (k,) will be calculated with the followir zquation:

K

v

k =
" d,x(1+Kdg, x TSSxCF)

where
k, = Water column volatilization rate constant (1/yr)
K, = Overall COPC transfer rate coefficient (m/yr)
d. = Total water body depth (m)
Kd;, = Suspended sediments/surface water partition coefficient (L water/kg suspended
sediments)
TSS = Total suspended sediments concentration (mg/L)
CF Conversion factor of 1x10°® (kg/mg)

The overall COPC transfer rate coefficient (Ky) will be calculated as follows:

-1 -1
Kv=[KL"+[KG H ]) x§Lw ~293
R.T

" Lk
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where

K, = Overall COPC transfer rate coefficient (m/yr)

Liquid phase transfer coefficient (m/yr)

Gas phase transfer coefficient (m/yr)

Henry’s Law constant (atm-m’/mol)

Universal gas constant of 8.205x107 (atm-m*/mol-°K)
Water body temperature (°K)

= Temperature correction factor of 1.026 (unitless)

A A
Q
o0

Nf.:];u
It

For flowing water bodies the liquid phase transfer coefficient (K,) will be calculated using the following
equation:

K, =[ V” o LT](CF:)

dl
where
K, = Liquid phase transfer coefficient (m/yr)
CF, = Conversion factor of 1 x 10* (m%cm’)
D, = Diffusivity of COPC in water (cm%s)
u = Current velocity (m/s)
d, = Total water body depth (m)
CF, = Conversion factor of 3.1536 x 107 (s/yr)

The gas phase transfer coefficient (Kg) will be assumed to be equal to 36500 m/yr for flowi
water bodies.

For quiescent lakes or ponds the liquid phase transfer coefficient (K,) will be calculated using the

following equation:
0s 033 ~067
K,_=(C,°5XW)X P | K X H, x CF
‘ P, A p,xD,

z

where
K; = Liquid phase transfer coefficient (m/yr)
C, = Drag coefficient (unitless)
w = Average annual wind speed (m/s)
A, = Density of air (g/cm’)
A, = Density of water (g/cm’)
k = von Karman’s constant (unitless)
8. = Dimensionless viscous sublayer thickness (unitless)
Hyw = Viscosity of water corresponding to water temperature (g/ - s)
D, = Diffusivity of COPC in water (cm?/s)
CF = Conversion factor of 3.1536 x 107 (s/yr)
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The gas phase transfer coefficient (K¢) for a quiescent stream will be calculated with the following
equation:

-0.67
033
KG=(C1,0'SXW)x(kl ]x[ k. ] xCF

: p,xD,
where
Ks =  Gas phase transfer coefficient (m/yr)
Cy = Drag coefficient (unitless)
w =  Average annual wind speed (m/s)
k =  von Karman’s constant (unitless)
8, = Dimensionless viscous sublayer thickness (unitless)
‘e = Viscosity of air corresponding to air temperature (g/cm-s)
A, = Density of air (g/cm’)
D, = Diffusivity of COPC in air (cm’/s)
CF = Conversion factor of 3.1536 x 10’ (s/yr)

The fraction of total water body COPC concentration in benthic sediment (f,,) will be calculated as
follows:

.ﬁszl_fwc

where

B T =  Fraction of total water body COPC concentration in benthic sediment (unitless)
fie = Fraction of total water body COPC concentration in the water column (unitless).
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Appendix C-1

Lists of Common Vascular Plants, Mammals, Common
-irds, Amphibians and Reptiles, Plant Species of Concern,
and State Candidate Species
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Table C1-1. Common Vascular Plants Found on the Hanford Site

(Taxonomy follows Hitchcock and Cronquist 1973)

A. Shrub-Steppe Species

Shrub

Big sagebrush
Bitterbrush

Gray rabbitbrush
Green rabbitbrush
Snow buckwheat
Spiny ho; e

Th tipsage sh

Perennial Grasses

Bluebunch wheatgrass
Bottlebrush squirreltail
Crested wheatgrass
Indian ricegrass
Needle-and-thread grass
Prairie Junegrass

Sand dropseed
Sandberg’s bluegrass
Thickspike wheatgrass

Perennial Forbs

Bastard toad flax
Buckwheat milkvetch
Carey’s balsamroot
Cusick’s sunflower
Cutleaf ladysfoot mustard
Douglas’ clusterlily
Dune scurfpea
Franklin’s sandwort
Gray’s desertparsley
Hoary aster

Hoary false yarrow
Longleaf phlox
Munro’s globemallow
Pale evening primrose
Sand beardtongue
Stalked-pod milkvetch
Threadleaf fleabane

Scientific Name

Artemisia tridentata
Purshia tridentata
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Eriogonum niveum

Grayia (Atriplex) spinosa

Artemisia tripartita

Agropyron spicatum

Sitanion hystrix

Agropyron desertorum (cristatum)®®
Oryzopsis hymenoides

Stipa comata

Koeleria cristata

Sporobolus cryptandrus

Poa sandbergii (secunda)
Agropyron dasytachyum

Comandra umbellata
Astragalus caricinus
Balsamorhiza ca  1na
Helianthus cusickii
Thelypodium laciniatum
Brodiaea douglasii
Psoralea lanceolata
Arenaria franklinii
Lomatium grayi
Machaeranthera canescens
Chaenactis douglasii
Phlox longifolia
Sphaeralcea munroana
Oenothera pallida
Penstemon acuminatus
Astragalus sclerocarpus
Erigeron filifolius
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Table C1-1. Common Vascular Plants Found on the Hanford Site

(Taxonomy follows Hitchcock and Cronquist 1973)

A. Shrub-Steppe Species

Turpentine spring parsley
Winged‘dock

Yarrow

Yellow bell

Annnal Forbs
Annual Jacob’s ladder
Blue mustard
Bur ragweed
Clasping pe  rweed
Indian wheat
Jagged chickweed
Jim Hill’s tumblemustard
Matted cryptantha
Pink microsteris
Prickly lettuce
Rough wallflower
Russian thistle (tumbleweed)
Slender hawksbeard
Spring whitlowgrass
Storksbill
Tall willowherb
Tarweed fiddleneck
Threadleaf scorpion weed
Western tansymustard
White cupseed
Whitestem stickleaf
Winged cryptantha
Yellow salsify

Annual Grasses
Cheatgrass
Slender sixweeks
Small sixweeks

Scientific Name

Cymopteris terebinthinus
Rumex venosus

Achillea millefolium
Fritillaria pudica

Polemonium micranthum
Chorispora tenella®
Ambrosia acanthicarpa
Lepidium perfoliatum
Plantago patagonica
Holosteum umbellatum™
Sisymbrium altissimum®
Cryptantha circumscissa
Microsteris gracilis
Lactuca serriola®
Erysimum asperum
Salsola kali®
Crepis atrabarba

Draba verna®

Erodium cicutarium®
Epilobium paniculatum
Amsinckia lycopsoides
Pha ia linearis
Descurainia pinnata
Plectritis macrocera
Mentzelia albicaulis
Cryptantha pterocarya

Tragopogon dubius®

Bromus tectorum'®

Festuca octoflora
Festuca microstachys
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Final Work Plan for Screening Level Risk Assessment for the RPP-WTP

Table C1-1. Common Vascular Plants Found on the Hanford Site

(Taxonomy follows Hitchcock and Cronquist 1973)

B. Riparian Species

Trees and Shrubs
Black cottonwood
Black locust
Coyote willow
Dogbane
Peach, apricot, cherry
Peachleaf willow
Willow
White Mulberry

Perennial Grasses and Forbs
Bentgrass

Blanket flower
Bulrushes

Cattail

Columbia River gumweed
Hairy golden aster
Heartweed
Horsetails
Horseweed tickseed
Lovegrass

Lupine

Meadow foxtail
Pacific sage

Prairie sagebrush
Reed canary grass
Rushes

Russian knapweed
Sedge

Water speedwell
Western goldenrod
Wild onion
Wiregrass spikerush

Aquatic Vascular
Canadian waterweed
Columbia yellowcress
Duckweed

Scientific Name

Populus trichocarpa
Robinia pseudo-acacia
Salix exigua
Apocynum cannabinum
Prunus spp.

Salix amygdaloides
Salix spp.

Morus alba®

Agrostis spp. ®
Gaillardia aristata
Scirpus spp.®

Typha latifolia®
Grindelia columbiana
Heterotheca villosa
Polygonum persicaria
Equisetum spp.
Coreopsis atkinsoniana
Eragrostis spp.
Lupinus spp.
Alopecurus aequalis ®
Artemisia campestris
Artemisia ludoviciana
Phalaris arundinacea®
Juncus spp.

Centaurea repens®

Carex spp.(")

Veronica anagallis-aquatica
Solidago occidentalis
Allium spp.

Eleocharis spp."”

Elodea canadensis

Rorippa columbiae
Lemna minor
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Table C1-1. Common Vascular Plants Found on the Hanford Site

(Taxonomy follows Hitchcock and Cronquist 1973)
B. Riparian Species Scientific Name

Aquatic Vascular

Pondweed Potamogeton spp.
Spiked water milfoil Myriophyllum spicatum
Watercress Rorippa nasturtium-aquaticum

(a) Introduced
(b) Perennial grasses and graminoids

from Neitzel et al. 1998
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Table C1-5. Plant Species of Concern on the Hanford Site

COMMON NAME

Annual paintbrush
Awned half chaff sedge
Basalt milk-vetch
Bristly combseed

Brittle prickly-pear
Canadian St. John’s wort
Chaffweed

Columbia River mugwort
Crouching milkvetch
Desert dodder

Desert evening-primrose
False pimpemel
Fuzzytongue penstemon
Geyer’s milkvetch
Grand redstem

Gray cryptantha

Great Basin gilia

Hedge hog cactus
Kittitas larkspur
Miner’s candle

Palouse thistle

Piper’s daisy
Robinson’s onion

Rosy balsamroot

Rosy pussypaws

Scilla onion

Shining flatsedge

Small-flowered evening-primrose

Small-flowered nama
Smooth cliffbrake

Snake River cryptantha
Southern mudwort
Stalked-pod milkvetch
Suksdorf’s monkey flower
Toothcup

Winged combseed

SCIENTIFIC NAME

Castilleja exilis

Lipocarpha (= Hemicarpha) aristulata
Astragalus conjunctus var. rikardii
Pectocarya setosa

Opuntia fragilis

Hypericum majus

Centunculus minimus

Artemesia lindleyana

Astragalus succumbens

Cuscuta denticulata

Oenothera cespitosa

Lindernia dubia anagallidea
Penstemon eriantherus whitedii
Astragalus geyeri

Ammannia robusta

Cryptantha leucophaea

Gilia leptomeria

Pediocactus simpsonii var. robustio nigrispinus
Delphinium multiplex

Cryptantha scoparia

Cirsium brevifolium

Erigeron piperianus

Allium robinsonii

Balsamorhiza rosea

Calyptridium roseum

Allium scilloides

Cyperus bipartitus (rivularis)
Camissonia (= Oenothera) minor
Nama densum var. parviflorum
Pellaea glabella simplex
Cryptantha spiculifera (= C. interrupta)
Limosella acaulis

Astragalus sclerocarpus

Mimulus suksdorfii

Rotala ramosior

Pectocarya linearis

STATE LISTING(@)
R1

R1
R1

R1

EEVPER R ELL E

mEw
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The following species have been reported as occurring on the Hanford site, but the known collections are
questionable in terms of location or identification, and have not been recently collected on the Hanford
site.

Coyote tobacco Nicotiana attenuata S
Dense sedge Carex densa S
Few-flowered collinsia Collinsia sparsiflora var. bruciae S
Medic milkvetch Astragalus speirocarpus w
Palouse milkvetch Astragalus arrectus S
Thompson’s sandwort Arenaria franklinii thompsonii R2
(a) S = Sensitive (i.e., taxa vulnerable or declining) and could become endangered or threatened

without active management or removal of threats.

Taxa for which there are insufficient data to support listing as threatened, endangered, or
sensitive (formerly monitor group 1). ‘

R2 = Taxa with unresolved taxanomic questions (formerly monitor group 2).

W = Taxa that are more abundant and/or less threatened than previously assumed (formerly
monitor group 3).

R1

from Neitzel et al. 1998
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Table C1-6. Wildlife Species of Concern on the Hanford Site

Common Name

Scientific Name

Molluscs

Columbia pebble snail
Shortfaced lanx

ects

Columbia River tiger beetle(P)
Juniper hairstreak
Silver-bordered b fritillary

Birds

Burrowing owl
Common loon
Flammulated owl
Golden eagle
Lewis’ woodpecker®
Loggerhead shrike
Northern goshawk®
Sage sparrow

Sage thrasher
Western sage grouse®
Merlin

(a)

)

Reptiles

Striped whipsnake

Mammals

Merriam’s shrew

Pacific (Townsend’s) western
big-eared bat™
Washington ground squirrel

Fluminicola (= Lithoglyphus) columbiana
Fisherola (= Lanx) nuttalli

Cicindela columbica
Mitoura siva
Boloria selene atrocastalis

Athene cunicularia
Gavia immer

Otus flammeolus
Agquila chrysaetos
Melanerpes lewis
Lanius ludovicianus
Accipter gentilis
Amphispiza belli
Oreoscoptes montanus
Centrocercus urophasianus phaios
Falco columbarius

Masticophis taeniatus

Sorex merriami

. .. (©
Corynorhinus townsendii

Spermophilus washingtoni

(a) Reported, but seldom observed on the Hanford site
(b) Probable, but not observed, on the Hanford site
(c) Also known as Plecotus townsendii

~ from Neitzel et al. 1998
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Table C1-7. Federally or Washington State Listed Threatened and Endangered
Species Occurring or Potentially Occurring on the Hanford Site

Common Name Scientific Name Federal State

Plants

Columbia milk-vetch Astragalus columbianus T

Columbia yellowcress Rorippa columbiae E

Dwarf evening primrose Oenothera pygmaea T

Hoover’s desert parsley Lomatium tuberosum T

Loeflingia Loeflingia squarrosa var. squarrosa T

Northern wormwood(2) Artemisia campestris

borealis var. wormskioldii E

Umtanum desert buckwheat Eriogonum codium E

White Bluffs bladderpod Lesquerella tuplashensis E

White eatonella Eatonella nivea T
Birds

Aleutian Canada goose(b) Branta canadensis leucopareia T E

American white pelican Pelecanus erythrorhychos E

Bald eagle Haliaeetus leucocephalus T T

Ferruginous hawk Buteo regalis T

Peregrine falcon(b) Falco peregrinus E E

Sandhill crane(b) Grus canadensis E
Mammals

Pygmy rabbit(3) Brachylagus idahoensis E
Fish

Steelhead
(Upper Columbia River ESU) Oncorhynchus mykiss E
(Middle Columbia River ESU)(C) T

Chinook Salmon
(Upper Columbia River spring-run ESU)(d) Oncorhynchus tshawytscha E

T = threatened
E = endangered

(a)Likely not currently occurring on the Hanford site
(b)Incidental occurrence

(c)64 FR 14517, March 25, 1999

(d)64 FR 14308, March 24, 1999

from Neitzel et al. 1998
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References for Appendix C-1

64 FR 14308. Endangered and Threatened Species: Threatened Status for Three Chinook Salmon
Evolutionarily Significant Units in Washington and Oregon, and Endangered Status of One Chinook
Salmon ESU in Washington, Final Rule and Partial 6-Month Extension on Final Listing Determinations
for Four Evolutionarily Significant Units of West Coast Chinook Salmon; Proposed Rule, Volume 64,
Number 56, p 14308-14328, 24 March 1999. Federal Register

64 FR 14517. Endangered and Threatened Species: Threatened Status for Two ESUs of Chum Salmon in
Washington and Oregon, for Two ESUs of Steelhead in Washington and Oregon, and for Ozette Lake
Sockeye Salmon in Washington, Rules, Volume 64, Number 57, p 14507-14517, 25 March 1999. Federal
Register.

DOE. 1996. Draft Hanford Remedial Action Environmental Impact Statement and Comprehensive Land
Use Plan, DOE/EIS-0222D, August 1996. US Department of Energy, Washington, D.C., USA.

Neitzel DA and others. 1998. Hanford Site National Environmental Policy Act (NEPA) Characterization,
PNL-6415, Revision 10, 1998. Pacific Northwest National Laboratory, Richland, Washington, USA.
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Appendix C-2

Soil-to-Plant Transfer Factors, Terrestrial Bioaccumulation
Factors, and Aquatic Bioaccumulation Factors for
Ecological Constitue—ts of Potential Concern
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Table C2-1. Terrestrial Soil-to-Plant Transfer Factors (SPv) for Ecological Receptors (mg/!

Final Work Plan for Scre

ing Level Risk Asses:

RPT-W375-ENOGu. , rev. 1
ent for the RPP-WTP

tissue wet weight/mg/kg soil)

T
EPA (1999)
| SPv? Calculated from
(per dry EPA (1999) SPv*
Constituent of Log weight of (adjusted to wet Ecologv
Patential Concern K,." plant<) weight of plants) Guidance

“Calculated or chosen as described in Appendix C, Sect. C-1.2 of EPA (1999), then multiplied by 0.2 10 adjust to wet weight of plants

¢ Selection criteria described in Sect. 8.2.4.3
© Wet weight values calculated by using log K,,,.: log SPv = 1.588 - 0.578 x log K,,,. (Travis and Arms 1988) for dry weight and multiplying by 0.2 to adjust to wet weight

"EPA (1999) values published in Table C-2 multiplied by 0.2 to adjust to wet weight of plants
% Calculated from value for TCDD in Appendix C of EPA (1999), Table C-2 by multiplying by BEF, then by 0.2 to adjust to wet weight of plants

* Value for Aroclor 1254 from Appendix C of EPA (1999), Table C-2, was used for PCB mixtures

" Baes and others. (1984) (Figure 2.1) values multiplied by 0.2 to adjust to wet weight of plants
i Average of values for other inorganics published in Appendix C of EPA (1999), Table C-2, then multiplied by 0.2 to adjust to wet weight of pl:

Y HAZWRAP (1994), Table 4.4

SAIC
Compiled g Recommended
=]
SPy z spv*
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Final Work Plan for Screening Level Risk Assessm RPP TP
Table C2-2. Terrestrial Soil-to-Plant Transfer Factors (SPr) for Ecological Receptors (1 /kg tissue wet weight/mg/kg soil)
Calculated from
CAS EPA (1999) SPv’| EPA (1999) SPY* Ecology

Constituent of Registry Log (per dry weight | (adjusted to wet g Guidance SAICCon 4 § Recommended
Potential Concern Number K" of plants) weight of plants)| Z SPr SPr z Comments spr?

Thorium-232 7440-29-1 NA 1.70E-04 i -05 i 1.70E-05

Tin-126 15832-50-5 NA 6.00E-03 i ! -03 ] 1.20E-03
Zirconiun+-93 15751-77-6 NA 4.00E-04 i -04 i 1.00E-04

NA = Not applicable

“log;n of K,,,. values in Table 4.1

" Published in Appendix C of EPA (1999), Table C-2

¢ Calculated or chosen as described in Appendix C, Sect. C-1.2 of EPA (1999), then multiplied by 0.2 to adjust to wet weight of plants
"4 Selection criteria described in Sect. 8.2.4.3

* Wet weight values calculated by using log K,,.: log SPv = 1.588 - 0.578 x log K, (Travis and Anms 198R) for dry weight and multiplying by 0.2 to adjust to wet we

"EPA (1999) values published in Table C-2 multiplied by 0.2 to adjust to wet weight of plants

¥ Calculated from value for TCDD in Appendix C of EPA (1999), Table C-2 by multiplying by BEF, then multiplying by 0.2 to adjust to wet weight of plants

" Value for Aroclor 1254 from Appendix C of EPA (1999), Table C-2, was used for PCB mixtures

' Baes and others. (1984) (Figure 2.2) values multiplied by 0.2 to adjust to wet weight of plants

i Average of values for other inorganics published in Appendix C of EPA (1999), Table C-2, then multiplied by 0.2 to adjust to wet weight of plants

¥ HAZWRAP (1994), Table 4.4
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Table C2-3. Terrestrial Air-to-Plant T or Fact i (APv) for Ecological Receptors (mg/ tissue wet weight/mg/m’ air)
APv
APv Calculated | Adjusted to Wet
EPA (1999) by EPA (1999) | Weight of Plants
CAS APV Methods® and Volume Ecology
Constituent of Registry Log H* (kg 2 (kg air/kg dry of Air C  nce Recommended
Paotential Concern Number K" atm x m’/mol) wt) wt) (mJ air/kg wet wt)* APY APy Comments APV
" H values from Appendix B Table B-1-1
“ Data published in Appendix C of EPA (1999), Table C-7
4 Calculated as described in Appendix C, Sect. C-1.7 of EPA (1999): APv = p,;, x B,y / (1-fiuaie) X Prorage X 100) and log(B,,y) = 1.605 log K, - log (H/RT) - 1.654
where p,,, = density of air, 1.19 g/L

B,,4 = volumetric air-to-plant transfer

fr = fraction of water in plants

Piompe = density of forage, 770 /L

100 = uncertainty factor

R = gas-law constant, 8.025E-5 atm m"/(deg nwle)

T = temperature, 298 deg K
e Adjusted by dividing by the density of air (1.19 kgjm’) and multiplying by 0.2 to 2t from dry weight to wet weight of plants
" Selection criteria described in Sect. 8.2.4.3
¥ Value for Aroclor 1254 from Appendix C of EPA (1999), Table C-7, was used for PCB mixtures
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