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cecutive Summary

The DOE/RL-92-28 REV. O Columbia River Impact Evaluation Plan
was reviewed by the Nez Perce Tribe Department of Environmental
Restoration and Waste Management in accordance with the government-
to-government agreement between the U. S. Department of Energy and
the Nez Perce Tribe.

The Columbia River Impact Evaluation Plan does not provide a heaith
and environmental impact evaluation plan, as intended, but simply a pian
to acquire sufficient data to characterize existing conditions from which to
evaiuate health and environmental effects at some later stage by an
unspecified methodology. Since it does not provide an impact evaluation
plan, the document does not fulfill the requirements of Milestone M-30-02
of the Tri-Party Agreement.

Furthermore, even in attempting to fulfill the preliminary function of
characterizing existing conditions, the document is flawed. As an
example, the mathematical modeling of radiological transport to the river
along the 94 kilometer Hanford Reach is unverified. The calculated
resuits are compared against only a single datum point measured outside
the area of interest (at about 100 kilometers), and the order of magnitude
differences are dismissed by a qualitative and unverified argument. No

data were obtained t~ " =" -l ¢ ! - points of discharge
between 20 anv 5( lom.._. _: th [ .~.....ation of this model,
both predictions of con: nr2 and nroiections for the collection of
further data could be spu..wu.. :

The Columbia River Impact Evaluation Plan is a useful beginning draft
document but is deficient in its presentation. Revisions are recommended.
The estimations of human health and environmental risk associated with
the 100-Area of the Hanford Reach need to be adequately addressed
especially in the areas of potential sources, receptors, and intake
mechanisms. There are areas within the Columbia River Impact
Evaluation Plan such as the risk assessment process and the conceptual
site model that need supplemental information. These include sampling
and analysis, chemical fate and transport modeling, receptor exposure
assessment, and toxicological assessment and identification of additional
complete potential exposure pathways. A detailed line-by-line
enumeration of inconsistencies, errors, and inadequacies is beyond the
purpose of this review. The attached partial listing is provided to assist in
a comprehensive revision of the document in fulfillment of Milestone M-
30-02. The Nez Perce Tribe Department of Environmental Restoration
and Waste Management, recommends that a major revision of this
document be produce correcting the difficulties encountered.
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Section 1.0 Introduction

The Nez Perce Department of Environmental Restoration and Waste
Management is funded by a grant from the U.S. Department of Energy.
The Department's expertise is in environmental science, cultural affairs,
program management, and communications. It's main focus is to monitor
and participate in the cleanup effort at the Hanford Nuclear Facility near
Richland, Washington. The Nez Perce Department of Environmental
Restaration and Waste Management currently participates in the cleanup
effort by providing predecisional input to the U.S. Department of Energy.

The Columbia River Impact Evaluation Plan is a document writte / the
U.S. Department of Energy to satisfy Miiestone M-30-02 of the larty
agreement. The cumulative eaith and environmental impacts of
contaminated spnngs < { seeps along the Columbia River are eve ated.
The document is a mechani: to gene ‘e sufficient data to characterize
the environment for the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 purpcses. The information
gathered wiil lead to a prioritization of the existing monitoring programs
and determir areas where there is a need for better characterization.
The Coiumbia River Impact Evaluation Plan reviews past and present
records, the ongoing monitoring, the boundaries of potential impact, and
development of a risk assessment. Only the most rer 1t and readily
available information was used. The steps involved determine the
contaminants, develop an exposure pathway model, identify the
caomponents of the contaminant transport system, determine possible
contaminant fates, ide: fy the potential health and environmental impacts
and de mine the data gaps, and developn 1t of a plan for the Columbia
River i act Assessment.

The Ne¢ Perce Tribe Department of Environmental Restoration and
Waste Management has noted that the Columbia River Impact evaluation
Plan has a number of serious defic  icies including the following:

. The objectives of the plan are not clearly stated.

. The scientific design is not adequate to achieve even the
stated ot  :tives.

. The statistical approaches are inadequate.

. Estimates of nsk are based on qualitative data and are not
properly qualified as highly preliminary estimates.
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. The canciusions are unsupported.
. The data review omits a significant amount of historic data.

. The approaches to reporting of data within the document are
nonstandard or inconsistent.

. The geochemistry is not considered.

These deficiencies indicate a need for a more careful approach to tt
document preparation and more adequate review.

Section 2.0, the synopsis of Comments, summarizes specific and gener:
comments in the followir areas:

. Objectives

. Sampling and Analysis

. Chemical Fate and Transport
. Statistics

. Risk assessment

. Use of Literature

Section 3.0 contains conclusions.

References are included in Section 4.0.

- Appendix A contains specific comments provided by' the reviewers.

These comments are listed by the corresponding page, paragraph, and
sentence number.


















seem prudent (o evaluate all potentially ¢t diete pathways with ac 3
data prior to elimir ] them.

Finally the Nez Perce Tribe wishes to assist DOE in ensunng
consideration of data needs relative to Nez Perce-specific exposure
mechanisms and intake factors.































and the lowest monthly mean flows are observed during September and October.
Recent annuaf avi  je flows at Priest Rapids Dam range from 2,830 to 3,400 m
5/5 (99,900 to 120,000 f 3/s).

The sentence does not mention where the rates are recorded. The
sentence also establishes the fact that the lowest mean flow rates occur
during the months of September and October preci: vy dunng the time of
the spawning of the fall Chincok Salmon as referenced on Page 5
Paragraph 3: Sentence 5. e most important flow data are - times of
si vning (Fall), not average annual flows. The Nez Perce Tribe
Department of Environmental Restoration and Waste Management
recommend that additional flow data be collected during the Falil.

Page 8: Paragraph 1: Sentence 2 - 4

The ¢ does not mean«  strongly but contains large long  dinal bars,
of which a few may support tree growth. The river channel remain relatively s " le
because the river flow rate is regulated by upstream dams. Channe! sediments
consist primarily of sands and gravels with cobbles that range up to 20 cm (8 in.) in
diameter.

Longitudinal bars are a primary indicator of non-stable river channe
indicating that the river is actively moving sediments irrespective of the
dams or the dam practices. The indication that the river channel is
relatively stable does not apply here, especially without the use of a time
parameter. References for this determination should be included.

Page 8: Paragragr 1: Sentence 5

Siit- and clay-sized material accumulates in areas of low-energy flow, such
as pools and channe! margins.

Indicating the existence of low energy areas implies there are references
to support this sentence. This also leads to the acknowledgment that the

contaminants (many are heavy met: ;) would migrate to areas such as
those mentioned.

Page 8: Paragraph 4: Sentence 1

The riverine zone is composed of  ose aquatic habitats that e sut :rged
for much of the year. '

The Nez Perce ERWM asks if this is an incomplete definition in terms of
this document.
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The Nez Perce ERWM asks which standards are used? Who determined
which standard to use? Why are the results of Evans et al. regarded as
the standard for :termining what is and what is not the contaminant of
potential concem? Why weren't the standards used for the endangered
species act used? Tnis list is not complete and doesn't reflect the most
basic of geochemistry modeling for the contaminants listed in the partial
list on Page 12: Paragraph 2: Sentence 1. The more stringent reguiations
would have listed more, not fewer elements of concem not to mention
137Cs, 8Rb, 1Ry, %Mo, %Co, and all of the iughter prodt ; from the
decay of uranium inciuding radium.

Page 12: Paragraph 4: Sentence 4

In addition, the ground water discharge rate for each plume is es = ited in
Appendix B.

The Nez Perce ERWM notes that the term “"ground water discharge” is
not standard and does not reflect actual ground water movement in terms
of rates and is not actually estimated in Appendix B.

Page 12: Paragraph S: Sentence 1

Table 2-1 shows the mean, standard deviation, | range for contaminants
of potential concern in groundwater plumes identified in Appendix B.

The b Perce ERWM as: ts that able 2-1 does not show the .2an,
standard deviation, and range for contaminants of potentiai concem. It
shows "Draft Cle: wup Levels" for drinking water, chronic aquatic and
ground water. The title itself is misleading in terms of language. Who set
the levels? The best option for the environment from this t¢ e is
obviously the chrenic aquatic.

Page 12: Paragraph 3: Sentence 2

These statistics were computed using data from wells that were that were
sampled and analyzed during the indicated eriod.

The Nez Perce ERWM notes that the data presented is unclear regai ng
where the wells positioning reflects the groundwater movement, at what
depth, bottomed out in which aquifer and with what type of quality
controls? We cannot determine which statistics were computed and are
referre  to as being in Table 2-1, sinca Tal @ 2-1 in not what the text
claims it to be.
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The Nez Perce Tribe Department of Environmental Restcrai 1 and
Waste Management would like to mention that additional data regarding
olume n Jping would be useful.

Page 20: Paragraph 2: Sentence 2

These plumes and the contaminant concentrations wiil serve as the basis for
the impact evaluaton in Chapter 4.

Is there a valid reason for evaluating a structure such as a subsurface
plume when the data presented so far is at the very least incomplete?

Page 20: Paragraph 2: Sentence 3

s plumes . d the contamina concentrations will serve —= " for
the img raluation in Chapter 4. Although it is possible that all ¢ nants are
: not identified, those that are identified are sufficient given the preliminary i
L qualitative nature of the impact evaluation in Chapter 4.
Ed
T The contaminants identified are not sufficient for adequate identificatic
T and tracking in terms of a proper evaluation. The . 3z Perce ERWM

points out that the document has not provided proper information to
. determine plume characteristics in terms of ground water movement or
geochemistry.

- Page 20: Paragraph 2: Sentence 4

Future nsk assessmeats will identify contaminants of potential concern
using a more thorough screening process set forth in the Hanford Site Baseline
Risk Assessment Methodology.

The Nez Perce ERWM asks if the Hanford Site Baseline Risk Assessment
was supposed to be compieted. The screening process needs to |
consistent, comprehensive, and  lild upon the results of the Hanford Site
Baseline Risk Assessment. If the Hanford Site Baseline Risk Assessment
has not been completed, it would seem reasonable to identify
contaminants of potential concern using the screening process set forth
the Hanford Site Baseline Risk Assessment Me dology for the
Columbia River Impact Evaluation Plan, rather than the method used in
that pian.

Page 20: Paragraph 4: Sentence 2
Chromium was not detected in any water samples collected by Dirkes

(1990) from Hanford Reach springs; however, during 1991 spring sampling (DOE-
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What were the methods involved in terms of evaiuating the relati
volumes betwe 1 the springs and the river? Did the sampling include any
sediment sampling? The Nez Perce ERWM would like to know how many
samg ; we taken, where they were taken, and were there more than
two sampies taken?

Page 32: Paragraph 5: Sentence 3

According to the Dirkes study, localized areas of impact were observed
within the river near the spring discharge zone, with radionuclide concentrations
above drinking water standards.

This sentence establishes that there are radionuclides exiting from
springs along the river. if the Dirkes study found resuits that ated that
radionuclides were in fact entering the river, the Nez F ce NM: «<s
why there was no follow up examination on the sediments? Many of the
radionucfides do not float, thus, do not add up significantly in samples
taken from the top of a water column. The results should have been
oriented towards the chronic aguatic levels. The term "negligible" is a
qualitative statement based on what parameters? Is this "negligible”
discharge applicable to spawnir steelhead and salmon?

Page 32: Paragraph 5: Sentences 6 - 8

In 1991, samples were obtained at a spring and the river at Hanford river
mile 9.0 (DOE-d 1992d). The *H and %°Sr concentratic . the spring were 15,
900 and 3,210 p Ci/L, respectively. In the river, ’H and ?°Sr concentrations were
300 and 8.1 p CV/L, respectively.

The Nez Perce ERWM notes that this spring is one tenth of a mile or
about 161 meters downstream from the previously mentioned stream.
What was the sampling distance from the shore, the depth, and the
riverbed composition?

Page 32: Paragraph 5: Sentence S

Although the river provides considerable dilutic  capacity, it is evident that
groundwater disct s to the dver cause localized impacts onaso | scale.

Could this sentence be explained with more detail in terms of how the
conclusion was determined?
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Page 37: Paragraph 4: Sentence 5

According to the authors, these residues seemed to exert little influence on
reproductive success and were believed to originate on heron wintering grounds
located off the Hanford Site.

The Nez Perce ERWM would like to know where the : thors got the
reproductive data? Could more it rmation be praduced an this subject?

Page 37: Paragraph 5: Sentence 4

Four elements (bromine, mercury, rubidium, and selenium) re iined
refauvely constant.

The Nez F « ERWM asks why the « 1centrations of these four
elements remained constant? What were the levels of concentration? The
paragraph'’s subject is on the food web and the meaning is unclear.

Page 38: Paragraph 1: Sentence 3

Environmental studies and monitoring date bave not shown, however, that
the observed contaminant concenrrations have resulted in any sii Jcant adver
unpact to the Hanford Reach ecosystem.

The Nez Perce ERWM asks if the data that supports the conclusion
indicated in this sentence be produced for a more therough interpretation.

Page 39: Paragraph 2: Sen 1ce 3

This chapter concludes with an analysis of contaminant transport through
each significant migration pathway in Section 3.3. '

The N : Perce ERWM asserts at the analysis of contaminant transport
is premature in the terms of the material presented so far. There is no
supporting data on the methods used, the locations of samples, the time,
and geochemistry.

Page 41: Paragraph 2: Sentence 2
There is no quantitative information to partition ground water flow

between the surface or subsurface seeps; however, the consensus is ! . subsurfa
How predominates (Dirkes 1990; DOE-RL  12d).






This statement on high dilution factors is based on the infc _ tion
pre: 1ted up to this point. The Nez Perce ERWM asks that this statement
be backed up to include data, and references.

Page 41: Paragraph 5: Sentence 4

Consequently, it is not likely that any significant adverse downstream
environmental or health-impact associated with the river-water column would be
extensive.

The Nez Perce Tribe Department of Environmental Restoration and
Waste Management asks, "Do you mean that there is a significant impact,
but it wouid not be 'extensive’'? Please Explain.”

Page 41: Paragraph 5: Sentence 5

The most significant contaminant exposure pathways are judged to be
human ingestion of water and fish, and aquatic organism immersion within the
water cofumn.

Please refer to the statement on Page 36: Paragraph 1: Sentence 1
(Bullet 3). The Nez Perce Tnibe Department of Environmentai Restoration
and Waste Management wishes to note that metallic flakes of %9Co couid
be ingested while water skiing or eating fish caught in the Hanford Reach.

Page 41: Paragraph 6: Sentence 3

In addition, there is no evidence of past or present significant ecological
impacts associated with contaminated sediments. This does not necessarily mean
that significant impacts have not occurred, only that the tools to evaluate impacts
are lacking. However, data collection activities needed to fill this gap are discussed
in section 5.2.

The Nez Perce Tribe Department of Envirommental Restoration and
Waste Management observes that on Page 90: Paragraph 7: 5.2.2.3 Task
3, contaminants entering the Hanford Reach from discharging
groundwater are retained or deposited within the river sediments.
However, although monitoring is proposed under this task, details
conceming sediment data collection activities are not provided. Data
needs to provide input for addressing the sediment pathway for risk
assessment include analysis for chemicals of concem, particle size
analysis, evaluation of susper :d sediments, and data for hydraulic
modeling of sediment distribution and transport.
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Page 42: Paragraph 1. Sentence 2

Biotic pathways of contaminant transport in the Hanford Reach are duucult
to evaluate due to ecosys ¢, Iry, bur are based to a :d 2 on the
food chain.

This statement establishes i  the biotic pathways and the focod chain
exist.

Page 42: Paragraph 2: Sente = 2

However, human ingestion of fish is judged to be the most significant biotic
pathway for evaluating human exposure to contaminants in the river (Woodruff
and Hanf 1991).

If this sentence is related to the sentence above (Page 42: Paragraph 1:
Sentence 2), would it make sense to verify the amount of expcosure
occurring through the consumption of waterfowl aiso as referenc 1 to the
statement on Page 37: Paragraph 3: Sentence 2?7 The Nez Perce ERWM
states that the Amercan Indian popuiation and their subsistence
gathenng provides yey another potential exposure pathway that should be
examined. ne statement on Page 36. Paragraph 1: Bullet 1 refers to
shoreline contamination. The waterfowl including the endangered white
pelican eat food from these shores.

Page 42: Paragraph 2: Sentence 4

However, humanAingestion of fish is judged to be the most significant biotic
pathway for evaluating human exposure to contaminants in the river (Woodruff
and Hanf 1991).

The Nez Perce ERWM would like to see the data and the applicable
exerpts from Woodruff and = inf in suppart of this statement.

Page 42: P agraph 4. Sentence 1

Exposures in non-aquatic sensitive habitats (as derived from 40 CFR Part
300, Appen x A) or in non-aquatic critical habitats (as defined in 50 Cuun
§424.02(d)) of endangered or threatened species to contaminants in the Hanford
Reach do not, at this time, appear to be significant concerns from the perspective
of the environmental evaluation.

The Nez Perce Department of Environmental Restoration and Waste
Management asserts that because this is an environmental evaluation, it
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would make sense to consider the Endangered Species Act before
superticially treating endangered and threatened species.

Page 42: Paragraph 4: Sentence 3

The eagles, however, primarily consume spawned-out Chinook saimon
which, during their life cycle, spend little time within the Hanford Reach, and,
while within the Reach, do not feed during spawning.

Does this mean that Chinook salmon spawning in the radiocactive
contaminated sands and gravels along the Hanford reach are not eaten
by bald eagles? The Nez Perce Tribe Department of Environmentai
Restoraticn and Waste Management notes that spawning saimon in the
area may not feed, but they do breatt and pass large amounts of wz
across their gills, providing yet another pathway for contamination. The
relative importance of uptake from food vs. absorption from water across
the gills should be discussed in the Columbia River Impact _valuation
Plan, with the data coilection methods to support addressing this issue for
risk assessment identified. Bioavailabiiity of contaminants should also be
considered.

Page 42: Paragraph 5: Sentence 1

[o keeping with the qualitative and conservative nature of the model used
for this impact evaluation and the absence of Site-specific data, biological (except
bioaccumulation), chemical, and physical processes that would affect contaminant
fate were generally disregarded. :

The Nez Perce Tribe Department of Environmental Restoration and
Waste Management is aware that physio-chemical fate and transport
processes generally tend to dilute and retard the movement of chemicals
from sources to exposure points, however, they should not be ignored.

Page 43: Paragraph 1: Sentence 3

The results represent a biased estimate of the potential exposure to the
evaluated contaminants of potential concern.

The Nez Perce Tribe Department of Environmental Restoration and

Waste Management believes that ignoring sediment accumulation is not
necessarily conservative.
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Page 43: Paragraph 2: Sentence 1

In Secuon 2.2, empirical data from surface springs and seeps, groundwater
monitoring wells located near the rver's edge, and surface-water monitoring of the
Hanford Reach were used to assess the current status of coatamum (s in the
groundwater (art the river's edge) and in the ambient river-water column.

The Nez Perce Tribe Department of Environmental Restoration and
Waste Management would like to know if the “"empirical data" are the
same as the data used to construct Page 16: Table 2.17?

Page 43: Paragraph 2: Sentence 1

In Section 2.2, . incal data from surface springs and seeps, groundwater
monitoring wells located near the river's edge, and surface-water monitoring of the
F “ird Reach were used to assess the current status of contaminants in the
groundwater (at the v 's edge) and in the ambient river-water column.

The data presented in Section 2.2 should be reexamined due to the
methodology, lack of quality assurance and fack of quality contral.

Page 43: Paragraph 4: Sentence 3

The contaminant conc: rations together with the estimated flow rates
were used to derive a contaminant flux for each groundwater plume.

The Nez Perce Tribe Department of Environmental Restoration and
Waste Management wouid like to point out that the descriptions in
Subsection 3.3.1 and Appendix B of the calculations performed to derive
contaminant flux through the cross-sectional areas of each plume are
difficult to understand or duplicate. Subsection 3.3.1 states that
groundwater transport "was estimated based on information presented in
Appendix B. This appendix identifies groundwater piumes, groundwater
flow direction, and estimated flow rates. The contaminant con ntrations
together with the estimated flow rates were used to derive a contaminant
flux for each ground water plume." Appendix B appears to calculate
specific discharge rates for each plume using a macroscopic continuum
approach. That is, it is assumed that for any cross section A, the specific
discharge, v, is defined as v = Q / A, where v is specific discharge, Q is
the volumetric flow rate, an A is the cross-sectional area of the aquifer
materials through which the plume passes (Freeze and Cherry 1979).

This is confusing because the groundwater discharge analysis summary

presented on Table B-1 shows hydraulic gradient, hydraulic conductivity,
aquifer thickness, and plume width in terms of feet (ft) and feet per day
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(ft/d), with groundwater discharge rate reported in gailons per minute
(gpm). Furthermore, pz jraph two under the groundwater discharge
analyses subsection of page B-8 mentions that pumping rates or
scenarios are being evaluated. Does this mean that the pumping rates
oresented in Table B-1 are equal to the volumetric flow rates for each

The Nez Perce Tribe Department of Environmental Restoration and
Waste Management ailso notes that hydraufic conductivity values reported
in Liikala et al. ranged from 49 to 5540 ft/d (p. B-8). Therefore, use of a
single hydraulic conductivity vaiue of 700 f/d for ail plumes is likely to
introduce errer into the estimates of transport rates and vofumes of
contaminated water reaching receptor points. This range of hydraulic
conductivity values being average into a single value aiso cails into
question the validity of assuming that plumes can be segregated into
separate streams for purposes of assessing impacts to the Columbia
River due to spring discha s, as discussed on page B-15.

Page 43: Paragraph 5: Sentence 2

The groundwater source concentrations under the above assumptions
become the current plume-specific riverbank concentrations for each identified
contaminant of potential concern.
The Nez Perce Tribe Depariment of Environmental Restoration and
Waste Management requests the collection of more site-specific data to
allow more refined caiculations of groundwater concentrations.
Page 43: Paragraph S: Sentence 2

The groundwater source concentrations under the above assumptions
become the curremt plume-specific riverbank concentrations for each identified
contaminant of potential concern.
The assumption that the contaminants do not become impeded,

adsorbed, or transformed during subsurface transport indicates that
further studies have to be based on models that may not be adequate.

Page 44: Paragraph 3: Sentence 4

Downstream turbulent mixing is neglected because the downstream flow
rate is assumed to be far greater than the rate of downstream turbulent mixing.

If the river is assumed to be of uniform dimensions, then turbulent mixing
would not occur because of [aminar flow conditions.
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Page 47: Paragraph 2: Sentence 5

In addition, because the equation uses the groundwater contaminant mass
dischary  rate | not the sundwater concentration, the nver water
concentration C(x,y) will not equal the  jundwater concentration at the point of
discharge.

The Nez Perce Department of Environmental Restoration and Waste
Management notes that the river water concentration is not supposed to
equal the ground water concentration at the point of discharge.

Page 47: Paragraph 2: Sentence 7

This level of resolution is judged to be adequate for 94 ' 1 (58 mile) length of
river.

The Nez Perce ERWM asks if this level of resoiution is adequate for
making reai life assumpticns sinca some variables were not inclu  :d, and
because there is a high degree of error involved.

Page 47: Paragraph 3: Sentence 2

The depth and width of the channel are estimated, and a conservative low
velocity for the river is obtained from the volumetric flow rate and e cross-
section area of the channe! (velocity = flow rate / cross-section area).

The Nez Perce ERWM asks that the data to support the estimates be
provided for clarity. Is the data detailed enough to apply assumptions
along the curving 94 km river channel?

Page 47: Paragraph 5: Sentence 1

The transverse dispersion coefficient is a calculated parameter based on a
correlation for natural streams (Fischer et al. 1979).

The Nez Perce ERWM points out that the use of this coefficient will skew
results towards the ultramixing view, when the model is based on a
laminar flow regime.

Page 50: Paragraph 2: Sentence 1
If the data available for the model parameters are reasonably well known
and the model is approprately applied, ( i.e., conditions in the river are not widely

different from the assumed conditions), the concentration estimates provided by
the computational model are order-of-magnitude results.
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Tne Nez Perce Points out that the data is not well knowrr and that the
conditions in the river seem to be widely different from the computer
model.

Page 50: Paragraph 2: Sentence 2

This leve! of accuracy is adequate for the preliminary and qualitative nature
of this impact evaluation.

Based on the information presented so far it is true that the level of
accuracy is adequate. But the Nez Perce ERWM maintains that
concluding that a problem does or does not exist based on this
infarmation is preliminary and without supporting infc . Jation.

Pac 50: Paragraph 3: Sentence 1

The use of a line source to represent contarmunant release resuiting from
groundwater discharge is likely the largest departure from the narural system
tncorporated into the model.

Tne Nez Perce ERWM believes that the use of a line source is only one
of many departures frcm the natural system. The largest departure is the
.amount of distance that needs to be mapped.

Page 50: Paragraph 3: Sentence 3

In the natural system, we anticipate the groundwater discharge to occur
throughout the surface area of the river bottom, resuiting in a distributed
contaminant source.

The Nez Perce ERWM natices 1at the use of a line source shouid be
replacad with the integration of an area source.

Page 50: Paragraph 3: Sentence 5

Consequently, the model has a tendency to overestimate the contaminant
concentrations in the source areas due to the highly concentrated source term or to
underestimate the concentration at the discharge point due to the assumption of
instantaneous vertical mixing.

The model does not reflect a concentrated point source, but actually
reflects a very narrow band of possible contamination concentrations.
Assuming instantaneous vertical mixing may prove to be wrong in light of
the very different flow velocities on the bottom of a river near a source.
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The mode! does not tend to overestimate anything based on the data
presented.

Page 79 Paragraph 4: Sentence 2

For the purposes of this eavironmental evaluation, it is likely that the most
significant contaminants, in terms of concenatration toxicity, and persistence, have
been included.

The Nez Perce ERWM asks if assuming that the ground water
investigations are compiete is a pcor assumption based on the
information presented up to this point.

The Columbia River Impact Evaluation Plan can be very useful for
identifying where the areas of need are.

Following are some exampies:

. There is a lack of scier fic information on the con  ninant plume
fluxes.

. The unbounded host aquifer should be mapped and its physical
prope 2s need to be determined.

. The mineralogy of the Hanford subsurface shouid be determined

. The structural configuration of the subsurface should be mapped.

. The water quality should be examined from a geochemical
perspective.

. The intersections of the seeps, springs, plumes and the river
should be precisely determined. :

. There should be a comprehensive well positioning progra to
adequately account for the plume boundarnies.

. Quality control and quality assurance shouid be given a high
prionty.

. There should be a complete agquatic sampling program.

. The plumes shouid be proved in a fashion similar to proving an ore
body.

. The Columbia River should be geologicaily mapped on a 1" to
100" scale and the geomorpholegy considered.

. The river bottom sediments shouid be mapped and the sediment
transport characteristics determined.

. The water level has known to be vanable from season to season.

This affects the sediments, the springs, and the environment and
should be considered.

. The ecology of the plants, fish and waterfowi should be further
identified (separately and together) for contaminant pathway
understanding.
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. e contaminant mixing modeling needs to be examir 1 from a
- multi-dimensional perspective.
. The contaminant pathways for fish need to be determined.
. Monitoring stations need to be set up in strategic positions based
on the geologic mapping program.

The characterization of the Hanford Reach will be extensive, and must be
comprehensive and scientifically sound. The gaps in the data are evident
in the Columbia River Impact Evaluation Plan and illustrate the need for a
totali and comprehensive rewriting of this document. The Columbia River
Impact Evaluation Plan does not meet the cbjectives outlined on the first

page.
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APPENDIX B
FIGURES AND TAE ES

from

The Columbia River Impact Evaluation Plan

Figure 2-1
Figure 2-3
Figure2-4
Figure2-5
Tab 2-2
Table 2-3
Table 24
Figure 2-7
Figure 2-8

Table 2-6

(DC /RL-92-28, Rev. 0)

Hanford Site

Nitrate‘(h 3) Concentrations

Tritium (3H) Conc 1t or

Relative Plume Locations

Estimated Groundwater Flow Rates
Radionuclides in Liquid Effluents

L

3

Total Uranium in the Celumbia River

Differences in Contaminant Concentrations
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Table 2-3. Radionuclides in Liquid Effluents Discharged to the Hantord Reach
from the 100 Area in 1990 (Woodrurf and Hanr 1991).

Radionuclide Release, Ci
Tridum 38
Strontium-90 1.9
Casium-{37 0.11
Ruthenium-106 0.07
Cobalt-60 0.04
Cesium-134 0.02
Antimony-125 0.02
Manganese-54 0.0
F 239,240 0.0000021
Plutonium-238 0.00000036

Table 2-4. Liquids Effluents Discharged to Ground
Disposal Facilities in the 100 Area in 1990 (Woodruff and Hanf, 1991).

'
)

ase, kg

Aluminur._ _ulfat 69,300

Polyacrylamide 205

Sodium Sulfate 110,230

Radioactive constituents
Radionuclide Release. Ci

Tritium 38
Manganese-34 0.26
Cobalt-60 7.8
Strontium-90 14
Cesium-134 0.12
Cesium-137 7.1
Plutonium-238 0.0025
Plutonium-241 0.047
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