


extremely flexible.

Natural Resource SERVICES:
cultural historical.

rec

NRDA was used at Bunker Hill to
assessment process is also used

Terminology

”Damages: amount of money sought
Causation: the connection betwe
Pathway: the route or medium of
Baseline: the condition(s) that
(large discussion on the baseli
of attention, BUT remember we'r
don't get hung up on the baseli
Services: restoration of servic
resources.

Injury Quantification:
of services

reducti

(Need to establish a pathway to
adequately.)

Air Injury: concentrations in e:
cause injury to a natural resou

Example: vegetation kille«
allow revegetation.
Groundwater Injury: exceed drin

injury

Surface Injury:
resource injury

exceeds water q

Geologic Injury: soil pH >8.5 o
gsoil microbial respiration; tox
phytotoxic response; sufficient
areas (2-dimensions) we are con
dimensions) .

Terrestrial injury determinatio
in soils; characterize vegetatit
compare to iseline; relate to

Example: chart on habitat
had 4-5 habitat layers, tl

Look for phytotoxic respo
look at populations

death, beha-
(rep:

Biological Injury:
physiological malfunctions
levels for consuming.

Question asked is it impo:
Key 1is to establish injur

to establish extent of in

ational, commercial, ecological, passive use,

i1l out the process of cleanup. The damage
1 other areas to address injuries.

in quality

>r the injury

release and injury

rangport from hazard to natural resource

b>uld have existed prior to release

- this would be negotiated and deserves a lot
1ere to restore, 1if a resource is restorable,
)

is accomplished by restoring injured

from the baseline in the gquantity and quality

1 injury, and the Trusteeship must be addressed

:ss of air pollution standards or sufficient to

EY

lownwind. Now need to recondition soil to

1g water standard or caused natural resource

.ity criteria or sufficient to cause natural

:4.0; water holding caj; :ity decrease; impede
response to soil invertebrates; cause

> cause natural resource injury. Tip: Identify
ned about. Then determine how deep (3-

ind quantification: characterize concentration
communities; characterize _ 1wytotoxicity;
.dlife: habitat surveys, wildlife surveys.
wyers in a range from 0 to 5 - control site
impact site 0.

then

: in the lab, then go see in the field,

genetic mutations,
exceed action

yral abnormalities, cancer,
luction), physical deformations,

int to have field data as opposed to modeling?
ind field data is the legal route.

'y need population ¢ :a.



Food: collected 6 pounds
Mixed with commercial fis
fish. (what's source of
money and no prp funding.

Birds: collect dead birds
the waterfowl usage

Eggshell thinning: lost g
t! 1ning.

Use existing data wherever poss
issues if end up in litigation.

Examples of types of studies re
handout)

Dan asked to break Trustees out
once we prioritize the studies
needs of all and works the stud

Dan listed the resources to kee
each Trustee for the top three

Resource:

ATR

GROUNDWATER

SURFACE WATER
GEOLOGIC-S0il, Sediment
BIOLOGIC-Species & Habitat

Agency and main Trustee concern
DOI: manage lands, habitat, mi
DOE: grour r1ater, geologic, su
WA: water quality, fisheries,
OR: water quality, fisheries,

resources, terrestrial re
UMA: cultural resourcesg, river
NEZ: cultural resources, geolo
YAK: sustainability of the Yak

Department of Commerce should b

Tribes their Truste¢ 1ip as
resources, but seeing the world
regulations were not written fo
account. An example is the iss
hazard, but caused large fish k
establish aquatic population ba

Let's focus on the contaminants
idea is to list some methods to

NRDA Studies
Purpose: to document inj
01l or hazardous substanc

SLIDE:

Identification of
Identification of
Quantification of
Identification of

Studies:

MO ]

f invertebrates from baseline and impact area.
food and made into pellets then fe to lab
1ding? various sources, dan's group got doi

count them, analyze stomach contents, monitor

Juctivity over time can be based on eggshell

le. Note: there could be chain of custody

ed to NRDA: necropsy, etc. (hopefully on Dan's

1to resources of most interest. He explained
h Trustee wants then the group integrates the
3 together.

ln mind and then each organization. He asked
jource concerns.

itory birds

ice water

>land habitat (ecosystem function)

.r quality, cultural resources, river/aquatic
irces

juatic resources, terrestrial resources

:, fisheries (salmon)

1

i participant and should coordinate with NOAA.

icli ive of everything, 1 rond e= 1 tl 1listed

)vr site) as a whole - holistic view. The

-he tribes and taking tribal valuesg into

of thermal discharge, which is not a regulated
s in the past. ©Note: It will be important to

.ines which predate the thermal discharges.

concern and studies that can be done. The
udy and methods to restore natural resources.

7 to the natural resource from a discharge of

:cted resource
Ty

iry
ways




Connection of inju:
Look at an injury that occurs

Larry Gadbois provided some bat
(Cr) and strontium-90 (Sr-90),
Discharges were to center and :
the center of the river when r¢
90 also came from the reactors
that a species ingests bone det
very sensitive to Cr. Sr-90 he
to: :, very corrosive to tissuc
upwelling of groundwater into ¢
ppb, plumes are now at the 200

Dan divided the group into thre
methodologies connected with C:
contaminants of concern for the
point and training exercise. I
determination and did not delwe

Injury Determination Studies:

Hazardous
Substance

Injury
Determinatior
Chromium historic aque
Comparing ger
sensit]
Cr concentrat
Species Inver
historic fist
Pasco drinkir
Aerial counts
Oral history
Action level
Salmon smolte
growth,
Salmon adults
Sloughs: phyt
Vadose zone ¢
Core sediment
Cr/Sr Sturgeon: age
Sr Uptake (compe
Cr ilmon: relee¢
adult avoidar
mortality of
egg/alevin ir
Sr tissue analys
All toxics invent
Bottom Fish:
Mussels: chen
water fowl ar
bird stomach
hatchabilityy
necropsy/ die
mollusk shell
- . 3
Lr

Strontium

discharge

1980 or continues to occur.

ind on two contaminants of concern, chromium
1 came from the single-pass reactors.

>f the river. Discharge points were moved to
2d the hot water killed the fish. Strontium-
accumulates in the bones, so to the extent
1es the impact on the foodchain. Salmon are
cancer effect; Cr is acutely and chronically
1lere is a factor of 2 dilution from shore to
- of river. Cr was discharged to soil at 700
opb.

oups. Each group brainstormed the study
Sr-90 contaminants. These are two

mmbia lver and were just used as a focus
jroup ended up listing methods for injury
> pathway studies. The following list:

cesource organism injury:
>1 diversities within a species - Cr

In sediment

its
er records

irison

; bicassays: water exposure survival,
srmities, digout, eggs hatch

»idance

.city, sediment, invertebrate community
‘terization

1ind McNary Dam

‘ribution (baseline at snake river)
fish heads from hunters)

rathway

/ alevins comparing to baseline

whatever not accounted for was released
:rs/lamprey chemical analysis

_ysis{ feeding study

‘on eggs

:nts

rival of eggs

:ic chicks

hways snails from river to ducks /fish
sttom feeding fish - birds - injury




chrome damage the navi
because they can't navigate?

Recoverability of the resource
determination
and quantification must lead t«

Tom Woods reminds: listen to wl
things the CR( 1\ has not thougl

June 4, 9am to 12 in the BRechte
the
CRCIA/Trustee joint meeting.

:ion ability so that the salmon never return
.eresting study for the future!

s a factor to consider. The injury

‘estoration otherwise why do them?

igs the current impact and then add to it -
of to determine : real impact.

building is the agreed to time and place for
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