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This research report was written in response (o a request from the Jacobs Engineering Group, Inc. in
support of their work in preparing the Environmental Impact Statement for the Department of Energy’s
Hanford Site Tank Waste Remediation System. The report reviews studies of privatization and
competitive procurement of government services and provides an estimate of the potential cost savings
and labor savings from the use of privatized and/or competitive procurement of tank waste remediation
services. This report does not contain anv procurement sensitive information relating to any specific
procurem __action by the Department of Energy.

Privatizati of government services and competitive procurement of government services (and products)
are related and often overlapping concepts. These concepts differ from the traditional concept of a
governme owned, contractor-operated facility used at Hanford. Under privatization, the facility (and
related eq  ment) is owned by a private supplier, who provides services to the government or to the
public under contractor to a government agency. Under competitive procurement, two or more suppliers
compete to provide products and services 1o the government or to the public under contract to a
government agency. The two concepts overlap when private companies and government agen<

compete for contracts to provide goods or services.

This paper reviews cost and labor savings in three areas. The first is competitive procurement of
government services. The second is competitive procurement of military equipment. The third is the
application of industrial standards to Department of Energy projects instead of Department of Energy
Orders. The results of this review are then used to estimate likely savings in costs and labor requircments
for tank waste remediation.

Savines from Competitive Procurement: A Review

Competitive Procurement of Government Services

Donahue (1989) surveyed seven studies of public and coatract trash collection services. Six of the seven
showed that private contractors were more efficient. The seventh showed no difference. Savings ranged
from 12 to 25 percent. Donahue also reports that studies of DOD contracting for support services (during
the period October 1980 to October 1982) found competitive procurement resulted in an average 22
percent savings. Government workers who competed with private companies showed an 18 percent
savings over previous costs. Similarly, Donahue cites a GAO study of office cleaning services. The GAO
found that government supplied cleaning services cost $1.18 per square foot, contractor costs were $.73
persq. ft,: | owner-supplied services (in leased buildings) cost $.63 sq. ft. Quality was similar in all
three categ  :s. Lower wages accounted for much of the difference, but better equi.  :nt and more
efficient procedures were significant factors in higher productivity by non-government workers.

Stevens (1984) studied public services in five counties in the Los Angeles area, examining eight different
service functions (cited _ Donahue 1989). For each function, there were ten cities that provided the
service themselves and ten cities that used private contractors. Except for payroll preparation, significant
savings were found in all functions using private contractors. Public agencies costs between 37 and 97
percent more than private contractors.

Hilke (1993) is a compilation of studies of cost savings from private contracting for government services,
prepar ~ or the Reason Foundation, a Los Angeles based “think-tank”:* ~ focuses on privatizing
government functions. Over 100 studies w  reviewed. They found cost savings ranging from 20 to 50
percent when competitive procurement was used.

Some specific examples (mentioning labor force and labor costs) from Hilke's compilation:



+ Contract maintenance of aircraft reduced costs by 13 percent and increased availability of parts and
aircraft. Contractor used 25 percent fewer personnel. (Savas, 1987)'

¢ Privatz contractors provided motor vehicle maintenance for 1 to 38 percent lower costs with
equivalent or higher levels of service. In converting to private contractors, wages remained similar,
but number of overhead and operating employees was reduced because of productivity increases.
(Campbell, 1988)

¢ Another study of motor vehicle maintenance showed that competition lowered costs by about 17%
throu personnel reductions. The higher government costs were caused by staffing for peak
demand, higher government fringe benefits, and difficulties in hiring and firing in government
opera ns. (Stolzenberg and Berry, 1983)

+ Contractor costs for wastewater/sewage treatment plants were found to be 20 to 50 percent less due to
shorter construction lags and lower construction costs. Operating costs were reduced 20 to 50 percent
in contractor facilities. (Hanke 1983)

+ Contractor wastewater treatment costs were found to be 20 to 50% lower, because federally financed
projects were subject to the Davis-B. 1 Act, which increased construction costs and because of

higher design costs. (Savas, 1987 and] e, I ~

Caver (1995) also surveys a number of studies (not found in the Hilke compilation) that examined the cost
savings from competitive procurement of government services. These studies show savings ranging from
. to 45 percent, with most examples falling in the 20 to 40 percent range. (In one case, contracting out
long distance telephone services resulted in a 300 percent cost reduction, but this is an extreme example.)

Caver cites an OMB study of results under OMB Circular A-76 (which established guidelines for
procurement of government services through competitive bidding) showing a 30 percent reduction in
labor force requirements as a result of competitive procurement.

On the other hand, the American Federation of State, County, and Municipal Employees (AFSCME) cites
numerous examples of higher costs and poor service when public services are contracted out. These
examples, however, are taken from newspaper reports and are not the result of systematic, quantitative
studies. Similar news reports of higher costs and poor quality from government supplied services can be
obtained. e preponderance of the evidence from analytical studies show cost savings from competition.

Competitive Procurement of Defense Svstems

Berg, ct. al. (1986) cites a number of studies of competitive procurement of weapons, munitions, and
electrical components. These studies found that in most cases where competition resulted in a "winner-
take-all" decision, costs were reduced significantly. When the competition resulted in a split contract, the
costs savings were less likely and in some cases, there were cost increases.

The basic concept used by Berg, et. al. to explain the savings from competitive procurement is the “price
improvement curve” or PIC. The PIC reflects the tendency for the price of a product to fall over time as
the company making that product learns how to reduce its costs (also known as “learning-by-doing” in the
economics literature). Berg, et al. argue that the studies they cite show that competition provides greater
incentives for companies to find and exploit opportunities to reduce their costs. This resuits ina
significant, down-ward shift in the PIC when competition is introduced, creating greater reductions in
prices.

Comirnercial Standards versus DOE Rules

The Denartment of Energy’s Office of Defense Program prepared a study examinine the adoption by DOE
of in ' lpracti o replace - _ Orders. study comparec _ . _ [acilities to
comparable industrial and other government facilities. This study was reviewed in draft. The conclusion

! References cited in this list identify the sources listed by Hilke in his compilation.









A cost reduction can mean different things in terms of labor force requirements. depending on the
industry and the specific details of the project. A labor intensive project would mean that a 20 percent
cost reduction would translate into at least a 20 reduction in labor requirements, if not more. In a capital
intensive project, a 20 percent cost raduction may result in little or no labor force reductions. For that
matter, all labor cost reduction could come from lower wages or salaries, and benefits.

Superior management, improved technology, reduced oversight and reporting burdens, etc. can all
translate into reduced labor requirements, as well as the obvious case of improved labor efficiency and
productivity. T. TWRS project is capital-intensive. Therefore, I assume that a 20 percent cost reduction
will translate into a less than 20 percent labor force reduction. At the same time, because the project is
close-ended (i.e., once the tank wastes are processed, the project will shut down) improved efficiency will
not lead to more demand for services, so that some labor force reduction can be expected.

I assume a 20 percent reduction in management and oversight functions, because of reduced DOE
oversight and 1 latory burden, and because more efficient and flexible management seems a common
thread in the case studies.

I also assume a 10 percent reduction in operating personne! because a greater proportion of cost savings
will come from capital services, energy, and materials, and from reduced labor costs per worker.

One other possibility is that cost reductions can come from reducing the time required to compiete the
project. That is, the labor force may remain the same, but the time to complete the project would be
shorten as a result of improved efficiency from competitive procurement.
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[3] From: Carolyn C Haass at ~DOE4 10/17/95 4:03PM (1023 bytes: 17 In)

To: Marc E Nelson at ~NDOE_HANFORD 1, #Jacobs Engineering Group at
- OE_HAM ORD_I

Subject: Hotline Request

Forwarded

From: Geoff Tallent at _Ecology_Lacey 10/17/95 3:41PM (785 bytes: 17 In)

To: ~Jacobs Engineering Group at ~DOE_HANFORD 1, Carolyn C Haass at ~DOE4,
Michelle Davis

Sul ct: Hotline Request

Message Contents
The following person called the TPA Hotline and requested
that he be added to the TWRS-EIS mailing list:

rk B«
Westinghouse Hanford Company

PO Box 1970 MS R3-2S
Richland, WA

(509) 372-3023
He would like an full copy of both the DEIS and the FEIS
when available.

[f you have any questions, please call me at (360) 407-7112.

-Geoff
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Location of Residences

Our previous analysis of radionuclide impacts was conducted to verify compliance with the
hington state standards, and used receptors that define the facility boundary. These receptors

_ . anpropriate for analysis of compliance with this standard. No exceedances of the state

stan rd (25 mrem/yr) were predicted.

After the analysis was complete, it was determined that compliance with the National Emission
Standard for emissions of radionuclides (10 mrem/yr) should be conducted. Using the same
receptc 15 were used for analysis of compliance the state standard, an exceedance of the 10
mremAT value was predicted for the minimal retrieval, ISV scenario.

“or analysis of compliance with the national standard is inappropriate. The
) "th this by calculati~~ the F~hest
) ttoanymembe. __ .. . ) _ iint where tnere is &
residence, school, business, or office.”  The regulation defines a “residence” as “any home,
house, apartment building, or other place of dwelling which is occupied for any portion of the
relevant year.”

1 properly analyze compliance with this standard, we will require the coordinates of these
locations that are nearest to the 200 East and West areas, in each direction. In other words, the
nearest location that is north of the areas, north-northwest of the areas, northwest of the areas,
etc. | 1s,app ximately 16 locations should be provided. We ask thart these locations be
provided in the ASI coordinate system that we have been using.

xk TOTAL PAGE.B3 xx*
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Borrow Sites

1. Pit 30
Pit 30 is an existing borrow pit and has existing access roads established. No new roads
would be assoc ted with borrow site activities associated with the TWRS EIS alternatives.

2. McGee Ranch

The McC : Ranch borrow site is not a currently established borrow site. The area maps show
the proposed boundry touching SR 24 in the South Eastern corner of the proposed Area A.
The estimate used to date for the disturbed area at the borrow sites is based on volume of
material required divided by a constant removal depth of 3 meters. I propose using a igth of
750 meters by a width of 20 meters to establish an access road into the McGee Ranch area.
This would be an area 15,000 square meters or 1.5 hectares.

Review of WHC-SD-EN-SE-002 Rev. 0 identifies that characterization work at McGee Ranch
Site (Area A in the area maps) contains approximately 4.5 million cubic yards of fine-textured
so . This report also notes (pg. 8) that a number of closure plans and Part permit
applications have been submitted to WDOE containing commitments for McGee ranch soils as
a component of a surface barrier.

3. Vernita Quarry

The Vernita quarry is an existing quarry located near SR 24. This quarry has been used in the
past, approximately 10,700 cubic meters were removed in March of 1994 (Ref. BHI-00005
Rev. 00 Candi te Basalt Quarry Sites). Assume that the existing access roads into the quarry
would be utilized for borrow site activities associated with TWRS. Roads may require some
improve ients to support the level of activity required for barrier construction.

Tanks
1. No Action- No new roads would be constructed
2. Long-Term Management- No new roads would be constructed. Access roads to the

replacement tank farms would be constructed and are included in the disturbed area estimates.

3. In Siw Fill and Cap- No new roads outside of the area identified as temporarily
disturbed would be constructed.

4. In Situ Vitrification- No new roads outside of the area identified as temporarily
disturbed woul be cc tructed.

) HAUSERS\CHENDERS\EIR\ENGINFRQ.089%



5. Ex Situ Intermediate Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

6. Ex Situ o Separations- Access roads to each of the processing and si port facilities
would be constructed. There would be no new road construction outside of the existing site
layout which is included in the disturbed area estimates.

7. Ex Situ Extensive Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

8. ¢ Situ/  Situ Comt™  “ion- Access roa each of the processing and 1pport
facilit would be cor cted. TI e would be ew road constructic  outside of the

existing site layout which is included in the disturbed area estimates.

9. Staged Implementation-TBD

HAUSERS\CHENDERS\EIR\ENGINFRQ.089



Alternative, Tank Waste

Table D.4.1.1 Atmospheric Radiological ~ nissions for No Action

Tank Farm Emissions Evaporator Emissions
Contaminants Cilyr Released Contaminants Cilyr Released
| Toti 2 8.64e-08 | Total Alpha'? 2.10e-05

Total Beta'? 7.91e-07 | Total Beta'? 1.20e-05
®Sr 1.81e-05
. 5.38e-05
.. 1 1

Nc
Source: (WHC 1995), Table 5.6. Henderson, C. Personal Communication. Jacobs Engineering Group, E(e

jick, WA
September 1995, C\/ / ? ¢\5>
! These emissions were analyzed without using decay equations. ( w HE /995, 3,) = Zp

? Total alpha is assumed to be Pu-239.

? Total beta is assumed to be Sr-90.
4 2 Tra

Ground Releases

Tank farm emissi

The tank farm at >spheric radiological operating emissions were modeled as a ground release. For
modeling purposes, it was assumed that the source term would be released at a point in the 200 Areas
represented by the meteorological conditions at the Hanford Meteorological Station. The analysis used
the Hanford Meteorological Station joint frequency data from 10 m (33 ft) aboveground (Table D.35,
Figure D.3).

For ground releases, dilution in the atmosphere would cause contaminant air concentrations and
exposures to decrease with increasing distance from the source. Maximum individual exposures
therefore would occur at the inner boundaries (i.e., closest distance to the source) of 3 defined
receptor occupancy zones. For the non-involved worker, the maximum exposure would occur 100 m
(330 ft) from the source (in an east-southeast direction). For the general public, the maximum
exposure would occur 22 km (14 mi) from the source (i.e., the distance to the Hanford Site boundary
in an east-southeast direction from the center of the 200 East Area).

The calculated C  'Q values for ground releases from the tank farms were calculated by the GENII
computer code to be 4.0E-04 sec/cm (6.6E-03 sec/in.’) for the non-involved worker MEI and 6.0E-08
sec/cm® (9.8E-07 sec/in.%) for the general public MEL. For the non-involved worker population of
10,900 occupying an area between 100 m (330 fi) from the source and the Hanford Site boundary, the
population-weighted Chi/Q was 1.6E-03 sec/cm?® (2.6E-02 sec/in.’). For the general public population

(8]
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Follow-up Required:
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Fig. 1. Centerline steady-state relative concentration versus
distance curves, for the superposition model,

calculated concentrations for all nodes are then
summed. This approach can be applied to a source
of any size or shape, and calculations are relatively
straightforward and easily programmed for micro-
comput alysis.

> illustrate the superposition model, a series
of calculations were performed for a source having
a square cross section. The source measured § X §
m, the v | sburce flow rate equals 250 cm? sec™,
the seepage velocity is taken as 1 X 107 cm sec™,
the longitudinal dispersion coefficient equals
1 X 107 em? sec™, and the transverse coefficients
inyan zareassumed equal and taken as 5 X 10™
cm? sec™.

Figure 1 illustrates centerline (x, 0, 0) steady-
state concentration ratio (C'/C,) versus distance
curves where the source was divided into grids
having 9, 25, and 121 cells. Here, C’ 1s the maxi-
mum steady-state concentration and C, is the
source concentration. For comparative purposes,
centerline concentrations are pre  ited for the case
where the source is treated as a single point with
Hunt’s (1978) model. As demonstrated on the
figure, as the number of cells increase, the configu-
ration of the concentration distribution takes on
the shape of a more normal breakthrough curve,
and the distance at which the source concentration
is predicted approaches the actual source position.
This effe lue to the boundary condition in
Hunt’s (1 r model such that as x approaches
zero, the concentration approaches infinity. These
characteristics are best explained by Hunt’s (1978)
point source centerline concentration at steady
state

C'(x,0,0,%) = CoQ/47 x (DyD,)" 9)

where C,, is the source concentration mL™> and Q
is the point source flow rate L*t™. Setting the

478

maximum concentration C’ equal to the source
concentration C,, and determining the position at
which this concentration occurs gives

x = Q/47(DyD,)" (10)

Hence, the distance at which the near-field concen-
tration converges on C, does not coincide with the
position x = 0, but is directly proportional to the
volumetric source rate Q. As the number of cells in
the superposition model increase, the magnitude
of Q decreases for each node, although the total
source Q remains constant. For example on Figure
1, the 121-cell model predicts the source concen-
tration at a distance of only 7 m from the source.
As expected, finite and point source calculations
cc rerge in the far field (Figure 1).

EXTENDED PULSE APPROXIMATION

The superposition mc :l given above is rela-
tively straightforward arid can be readily applied to
well-defined plumes emitting from some finite
continuous source. This model, along with all
transport models, incorporates several potential
unknowns, including the source concentration ani
dimensions, the seepage velocity, time since the
contaminant entered the ground water, and three
dispersion coefficients. In this sense it offers no
special advantages over straightforward numerical
or other analytical approaches to the finite source
problem. Cleary (1978), for example, presents
several analytical solutions, all of which require
some numerical integration. In a practical sense, it
is advantageous to have a much simpler but still
reasonably equivalent approximation to this model
which is better suited for direct determination of
the pertinent coefficients and paramerers. As the
development of such a model will require some
approximations, its ultimate test will rely on how
close its performance matches the more rigorous
superposition model. A first-order attempt at
obtaining such a model requires an extension of
the parallelepiped instantaneous pulse shown in
Figure 2. This parallelepiped model is given by
Hunt (1978), and is of the form

(Co/8) {erf [x = vt + (X/2)/2(Dyt)"]
~ erf [x - vt - (X/2)/2(Dy1)" ]}
{erfly + (Y/2)/2(Dy0)"] ~ erfly - (Y/2)/2(Dy1)"]}

C(x,y,z,0)

{erf[z+ (Z/2)/2(D,1)"*] - erf [z~ (Z/2)/2(D,0)"%]}
(1)

where X, Y, and Z refer to the original source
dimensions. This solution describes the convection







13390, 1954

Two f of equation (15) are of interest.
The first is for the centerline concentration
(X’O’O)t)

C(x,0,0,1) = (Co/2) erfc [(x - vt)/2(Dyxt)”]
erf [Y/4(Dyx/m)*] erf [Z/4(D,x/)*]  (16)

The boundary condition at x = 0 is more apparent
with this expression. At x = 0, the error function
terms go to unity and for time greater than zero,
the complementary error function rapidly
approaches two. The second expression is for the
steady-state concentration (i.e., the maximum at
x,0,0) along the centerline, which is obtained at all
x<<wvt

C'=Co erf [Y/4(Dyx/v) ) erf [Z/4(D,x/)"*]  (17)

where C' is the steady-state concentration. It is
noted further that for Y and Z considerably larger
than 4(Dyx/v)% and 4(D,x/v)%, respectively, the
centerline concentration can approach the initial
concentration throughout some distance x.
Equation (15) is quite versatile in describing
different spreading geometries. As written, equation
(15) applies to the spreading geometry schematical-
ly illustrated in Figure 3 (b), which corresponds to
the numerical integration of Hunt's (1978) point
source model [equation (6)] . If the upper surface
of a contaminant plume coincides with the water
table so as to provide only downward z spreading,
as illustrated in Figu 3(a), the quantities Z/2 in
equation (15) are replaced by Z. This problem can
be viewed as a contaminated parcel bounded at the
top,z=0,byazero 1x boundary, with transverse
spreading in all y, but in only one vertical direction.
In this form, equation (15) is analogous to a
transverse dispersion solution presented by
Domenico and Palciauskas (1982) with the
exception that this current form has provisions for

1
2

(0,0,0) 1
G ~J

, (c)
Fig. 3. Idealized contaminant migration geometries for
various transverse spreading directions.
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Fig. 4. Comparison of steady-state transverse concentration
profiles with identical coefficients for (a) the superposition
model, and (b) the extended pulse model.
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longitudinal dispersion. If contaminant spreading

In z is restricted, as illustrated in F igure 3(c),
equation (15) would be modified by changing C, /8
to Co/4 and dropping the error functions contain-
ing the Z terms. In this form, the model corresponds
to a numerical integration of the Wilson and Miller
(1978) line source model.

Figure 4 shows steady-state transverse profiles
for the extended pulse and the 121-cell superposi-
tion model as generated from the same data
employed in Figure 1. At about two source sizes
(10 m) and beyond, the extended pulse matches
the 121-cell superposition result.

The results of an additional check are demon-
strated in Figure 5 for a field size plume. Here, the
same coefficients and parameters are employed in
both the superposition and extended models for an
assumed spreading geometry as given in Figure
3 (b). The coefficients and parameters are as
follows: Dy = 1.06 cm? sec™, Dy =0.21 cm? sec™,
Dz =0.00016 cm? sec™, Y =240 m, Z= 5 m, the
seepage velocity v =2.49 X 10 cm sec™!,

o = 850 mg/l, time t is taken as 14 years, and the
source flow rate Q is obtained from information on
velocity and source size, or 3 X 10 cm? sec™.
Thus, for this identical set of parameters and




coefficients, the plumes should be identical pro-
vided the extended pulse is a reasonable approxi-
mation for the finite source problem, as described
more rigorously by the superposition model. The
superposition result is shown in Figure 5(a) and
the extended pulse in Figure 5(b). Comparing the
resultsof  two calculations, it is noted that
within one source dimension (Y), the concentra-
tions differ by less than 10 percent. At a distance
within two source dimensions, the concentrations
differ by less than two percent. Beyond two source
dimensions, the results are virtually identical.

A METHOD OF CONTAMINANT
PLUME ANALYSIS
In this section, a calibration method for
determining the pertinent coefficients and
parameters using the extended pulse model is
discussed. The procedure employed is exactly the
same procedure that has zen used for decades in
the application of well hydraulics—that is, the
matching of real response data with an idealized
mathematical model that presumably describes
that response. As with well hydraulics, deviations
from the ideal behavior are to be expected, and

ISOCHLOR (mg/1)

0 500 m
J

[ 1 I 1 ]

Fig. 5. Plan view concentration comparison with identical
coefficients for (a) superposition model and (b) extended
pulse model.
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Fig. 6. Plan view of an ideal plume showing (A) plane of
maximum concentrations and (b) plane of lower concentra-
tions near the base of the source.

provide a measure of how much the real system
departs from the ideal one. For this case, real
response data are provided by some observed
concentration distribution in space whereas the
mathematical model of that response is provided
by equation (15).

Figure 6 gives two plan views of an ideal
plume generated with equation (15) for the case
where the upper surface of the plume coincides
with the water table [Figure 3(a)] . Figure 6(A)
gives the concentration distribution C(x,y,0,t) at
the water table, which is the plane of maximum
concentration, whereas Figure 6(B) gives the
concentration C(x,y,z,t) where z is taken at 50 cm
above the base of the source. Due to this spreading
geometry, the lowermost plane [Figure 6(B)]
contains lower concentrations than the uppermost
plane [Figure 6(A)]. For this idealized plume, the
dispersivities a were assumed to be about tracer
scale in magnitude, where ayx = 100 cm, ay =10
cm, and @z = 1 cm. In addition, the seepage
velocity was assumed to be 10™ cm/sec, the source
dimensions Y and Z were taken as 1,000 and 500
cm, respectively, the source concentration was
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Fig. 8. Centerline concentrations for an ideal plume. Curve
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distribution,

equation (21) for C, gives a source concentration
of 999.8 mg/l, which is virtually identical to the
de< ~1ated valuesFor other concentrations at
distances r: frc 1,000 to 2,600 cm,
equation (21) continually yields a source concentra-
tion C, in excess of 999.6. With all of the variables
11 tion (21} >w known, this equation may be
u determine steady-state concentrations at
any x along the centerline. The results of this
calculation are shown in Figure 8. In this figure,
the curve labeled B represents actual centerline
concentrations for the ideal plume of Figure 6, and
the curve labeled A depicts steady-state concentra-
tions as determined with equation (21). Curve C is
the relative concentration profile developed by
taking the ratio of curve B to A, which has the
form

C(x,0,0,t)/C'(x,0,0) = (%)erfc [(x - vt)/2(axvt) ]
L @22)

Equation (22) states that the ratio of actual
to steady-state concentration at any x along the
centerline of the ideal plume will be equal to
one-half the value of the stated complementary
error function. Thus, if the act ~ concentration is
already at steady state, which can only occur
where x < < vz, the value of erfc approaches two,
and the ratio C/C’ approaches unity. From Figure
8 it is clear that the ideal plume is at steady state
in the region from x equals zero to x equals
approximately 3,000 cm. On the other hand, when
X Is set equal to vt, equation (22) states that the

location of the center of mass (vt) will always be at
some unique distance x where the concentration
ratio C/C’ equals 0.5. From Figure 8, the center of
mass 1s determined to be at x = 6,300 cm, which
corresponds to the distance predicted by the
known velocity (10™ cm/sec) and the known time
(two years, or 6.3 X 107 sec). As the velocity v is
understood to be the velocity of the contaminant,
this procedure can be used for both attenuated and
unattenuated contaminants without the necessity
of retardation factors. If the plume is mapped at
two different points in time, both velocity and
time (as opposed to their product only) may be
determined. For the case of an attenuated species
mapped at two different points in time, the
retardation factor is easily found by taking the
ratio of the respective distances x = vt, as
determined above.

The last remaining unknown, ay, is readily
determined with equation (22) and Figure 8 for
any x In the unsteady portions of the plume. For
points behind the determined vt of 6,300 cm, ay
averages 98.9 cm; for points in front of the
determined vt, ay averages 101.5 cm. The overall
average is 99.8 cm, which compares favorably with
the stipulated value of 100 cm. Indeed, if the actual
value of vt was used (6,307.5 cm), all of the points
employed above would yield an exact value of
100 Thus, if the position of the center of  1ss
is underestimated, however slight, an exact match
in the unsteady portions of the plume requires a
scaling up of ax in front of vt, and a scaling down
in the region behind vt. Presumably, the amount of
scaling required will depend on the degree of error
in determining the position of the center of mass.
It is noted that the methods employed above do
not require knowledge of the seepage velocity nor
the time in ascertaining this position.

The procedures described above represent a
systematic approach to obtaining the pertinent
transport parameters and coefficients more or less
independently of each other. These include the
transverse dispersivities ay and a;, the source
dimensions Y and Z, the source concentration Cg,
the distance traveled by the center of mass vt, and
the longitudinal dispersivity ay. Unfortunately,
the data demands are rather large and require
concentrations within a given plane of a well-
defined three-dimensional plume. If the field
concentrations are not within this single plane but
are determined at various depths for a three-
dimensional problem, the point of uniqueness
demonstrated on Figure 7 will not materialize.
Indeed, when dealing with real data, an exact
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Fig. 9. Chloride concentration plumes: (A) observed at
refuse tip, (B) r  oduced by extended pulse model with
ay=4mandY =200 m, and (C) reproduced by extended
pulse model witha, =2.65m and Y = 220 m,

adherence to the idealized behavior shown on
Figure 7 is not likely. Nevertheless, it is a worth-
while exercise to treat the data in this fashion to
obtain reasonable bounds on the transverse
dispersivity, and especially so if the source size
is known already from other data.

A FIELD EXAMPLE

As a demonstration of a field application of
the methodology discussed, a ground-water con-
tamination study by Exler (1972) is used. The
waste facility is believed to have been first put into
operation in 1954. For this analysis, 1970 data are
employed, where observation points extend to
almost 3,500 m from the source, where surprisingly
large concentrations are encountered. The spread-
ing geometry is considered to be of the type
already discussed in the construction of Figure 6.

The available data base and some contoured
representation is shown in Figure 9(A). A ground-
water mound exists beneath the refuse site, the
center of which is taken as the point of origin for
the plume. As noted, very little data are available
in general and especially so in the upper one-third
of the plume. The plume narrows considerably in
its central portions and is not perfectly symmetrical
near the source. The reasons for the narrowing are
likely related to the geology of the wansporting

AOa

medium, which is reported to be marly clay with
interlayers of sand. The plume obviously follows
the favored pathways in sand and, where the
pathways are not laterally extensive, the transverse
spreading is constrained.

The relationship between the source dimension
Y and the transverse coefficient ay is shown in
Figure 10. In the absence of actual data, contour |
values had to be used in this iteration, with most of
the analysis taking place within three source sizes
where control was the most abundant. As antici-
pated, uniqueness between Y and ay was not
obtained. On the positive side, however, the inter-
cepts on the ay axis become higher (greater) with
decreasing distance from the source, as expected
under ideal behavior (Figure 7). Further, upon
closer observation, it is noted that ay can vary
from 1.85 m to 7.5 m over a source dimension
variation of 225 m to 170 m. In general, the lowest
@y values and the largest source size determinations
are from the data points furthest from the source.
The relationships shown on Figure 10 are perhaps
the best that can be expected under these condi-
tions where the data are very sparse to the extent
that contoured values had to be employed, and the
geology very complex. Averaging the results of
Figure 10 suggests an average ay on the order of
4 m for a source dimension Y on the order of

200 m.
10" -
o —
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Fig. 10. Plot of the transverse dispersivity ay, versus the
source dimension Y at various distances x for the chloride
concentration plume.
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In the absence of three-dimensional data, the
rransverse coefficient «, and the source dimension
Z was obtained by the procedures outlined in
equations (19) and (20), averaging about 0.0064 m
and 5 m, respectively. Vertical dispersion is
obviously somewhar insignificant.

In accordance with the procedures outlined
earlier, a plot such as Figure 8 is in order, where
both the position of the center of mass vt and the
longitudinal dispersivity ay are determined. How-
ever, the results of such a plot indicate that the
entire plume as mapped on Figure 9 is already at
steady state throughout its length; that is, the
concentrations are at their maximum values. This
agrees with data presented by Exler (1972) who
calculated the aver  velocitytora  between
5to0 10 mday™. Even at one m day™* 1or a 16-year
plume, the center of mass would be located about
5,760 m from the source, or some 2,300 m beyond
the last data points of Figure 9. This virtually
assures steady state in the mapped region.

The steady-state ideal plume is presented in
Figure 9(B) for ay =4m; Y =200m, and a, and Z
as previously reported. As noted, the near field
matches quite well, which is not surprising in that
most of the data used in the analysis came from
near-field observation points. In the far field, the
200 mg/1 contour is not sufficiently extensive to
match the real response. Reducing ay 10 2.65 m
for a source size of 220 m, which corresponds to
data points of Figure 10 which are furthest from
the source, provides the plume of Figure 9(C).
Here, the near-field model results start to depart
from actual concentrations whereas the far field
appears to be accurately depicted. From a simula-
tion perspective, the results appear to be acceptable
for a transverse dispersivity on the order of 3 m
and a source dimension Y of about 220 m.

CONCLUSIONS
The methodology presented in this paper may

> useful in the analy ; of contaminant plumes.
The calculations are relatively straightforward and
easily programmed for microcomputer analysis,
and the model can be manipulated to account for
several spreading geometries. Most importantly,
information on seven potential unknowns can be
extracted directly from the concentration distribu-
tion, thereby providing a better physical basis for
the model. It is argued that such procedures remove
much of the nonuniqueness associated with
contaminant plume analysis. As the information
for the analysis is taken directly off the plume, the
method can be applied to chemically retarded

species without any regard to retardation
coefficients.

On the negative side, the odel has limitations
common to all analytic expressions, namely the
isotropic and homogeneous assumptions along with
an assumed constant velocity system. In addition,
the data demands are rather large, and the calibra-
tion procedure discussed should be viewed as a first
try estimate based on an extended pulse approxi-
mation that realistically cannot be expected to
adequately describe all portions of a plume.
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PRINCIPLES OF GROUND-WATER FLOW

FIGURE5.17  Steady flow through an unconfined aquifer resting on a horizontal impervious 3 3
surface. -

Substitution of the boundary conditions for x and yields

. (B R
gL =-K (7 -3 - .

Rearrangement of Equation 5-59 yields the Dupuit equation: .

where
q' is the flow per unit width (L¥T; ft?/d or m?/day)
K is the hydraulic conductivity (L/T; ft/d or m/day)
hy is the head at the origin (L; ft or m)
h, is the head at L (L; ft or m)
L is the flow length (L; ft or m)

If we consider a small prism of the unconfined aquifer, it will have the i
shape of Figure 5.18. On one side it is 4 units high and slopes in the x-direction. ‘
Given the Dupuit assumptions, there is no flow in the z-direction. The flow in thes
x-direction, per unit width, is g.. From Darcy’s law, the total flow in the
x-direction through the left face of the prism is 3

, ok
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FIGURE 5.18 Control volume for flow through a prism of an unconfined aguifer with the
omresting  a ntal in surfaceandt opcoinciding tht «~ tat

where dy is the width of the face of the prism. The discharge through the right
face, g, , 4 1s

oh
Qx+dcdy = =K (hg) dy (5-62)

x + dx

h ) .
Note that (hg—x) has different values at each face. The change in flow rate in the

x-direction between the two faces is given by
, o af oh
(@x+ & — gndy = —K 6x<hax) dx dy (5-63)

Through a similar process, it can be shown that the change in the flow rate in the
y- dlrectlon 1S

dh
@y +dy = gyddx = K—(h—) dy dx (5-64)

For steady flow, any change in flow through the prism must be equal to a
gain or loss of water across the water table. This could be infiltration or evapo-
transpiration. The net addition or loss is at a rate of w, and the volume change
within the initial volume is w dx dy where dx dy is the area of the surface. If w -
represents evapotranspiration, it will have a negative value. As the change in flow
is equal to the new addition,

ah af oh ' :
—K = (ha—>dx dy — K b;(ha)dy dx = w dx dy (5-65)
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charactaristics of tne grout (Rockwell 1335; Tallant ot al. 1986). Tha proportions of =2ach

component can be adjustad to me2t virious orocessing and erformance requirsments.
p g p q

Processing requiremeats include physical and rheological characteristics such as criti-
cal flow rate, gel strength, and frictional pressure drop. These requirements are affected
by the amount and type of grout formers used, the presence of entrained air and admixtures,
and the mixture's water content, Thess characteristics affect the ease of mixing, pumping
and emplacing of the grout mixture.

Long-term grout performance depends on such physical and mechanical properties as den-
sity, porosity, compressive strength, thermal expansion, thermal conductivity, and leachahil-
ity (Young 2). 1In addition, the environment in which the waste-form material would be
placed must also he considered (Roy et al, 1980). To formulate optimal material for a spe-
cific site, the probable effects of exposure to the surrounding conditio  throughout the
requ d life span st be aluated. Changes in t grout after curing are expected to
occur slowly and might affect performance. Long-term containment of wastes would be enhanced
by the Hanford Site's arid climate, which limits the mobility of the hazardous chemical and
radionuclide constituents in the wastes.

Grout formulas would be tailored to each type of waste to ensure that a durable, safe
waste form is created. Tests will be conducted to provide data required to improve assess-
ments of the oper ijonal and long-term performance characteristics of each type of grout
(DOE 1988b). If it is not possible to develop a grout formula adequate for near-surface dis-
posal of a particular waste, several options exist: 1) the waste stream may he treated to
remove or neutralize the waste component(s) of concern, 2) the waste stream may be converted
to borosilicate glass in the Hanford Waste Vitrification Plant, or 3) the waste stream may be
converted to another solid form, such as drummed concrete, and disposed of at a federal waste
repository.

0.3.2 c-ed-Tank Fil'<-q

Grouting would be conducted in scheduled campaigns that are determined by the capacity
of the 3,800 m3 waste-feed tank and by the capacity of the grout facilities (nominally 0.2 m3

of grout per min). After initial startup operation here would be on the average about

five grout campaigns per year, each lasting a
would be mixed with the grout formers to -pesduce. a—tatal grouted waste volume of about
5,300 m3 per campaign. At a rate of{ five campaigns per year, it would take about 20 years of

operations to grout the total volume\3f~%he—eandfﬂgie feed waste streams. The resulting
grouted waste volume would be about 4.9 x 10° m>,

———

A campaign would begin with the filling of the feed tank with Tiquid wastes that have

been determined to be, through prior testing, acceptable for grouting. The contents of the
tank would be mixed to ensure that the chemical composition falls within predetermined
bounds. A sample of the waste would be tested before grouting to ensure that the waste and
resultant grout properties fall within acceptable limits.

n.5
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TABLE D.10. Maximum Individual Total-Body Dose Commitment (rem) from !
Evaporation and Grouting of New Tank Waste

rvqggnnnn Deriod

Pathway 1 yr 70 yr
Air Submersion 4.6 x 10717 2.7 x 10716 ;
+
Inhalation 2.7 x 107° 1.6 x 1078 ¢
Terrestrial (air paths) 2.8 x 1078 1.6 x 1077 B
Totals 3.1 x 1078 1.8 x 107/ ;
D.8 |
5
Costs for grouting wastes according to the reference alternative include construction, 1

operation, and decontamination and decommissioning (D&D), as shown in Table D.1l1. The costs

associated with grouting are significantly greater than previously estimated in RHO-RE-ST-30 P

\

. p o

—

) L **. Cost for Grouting Under the Reference Alternative [)S)

Cost, mi]E;?ns

k

Phase of $1987 5
Construction 400 %
Operation 270 §
p&p(P) 14 :
Total 680 ;

ceal .

TE L

(a) Includes costs for research and
development and construction of
protective barriers. Data apply
to the reference alternative
(Rockwell 1987).

(b) D&D costs for a facility are
assumed to be 20% of its
construction cost.

B R, v

[C RS VPPVE P

(Rockwell 1985), and the reasons for the increase are also discussed by Rockwell (1987). The

increase is primarily due to the costs of vault construction, compared to the earlier trench
design,

W 5 ar el

Costs for grouting only SST wastes are shown in Table D.12. The data in Table D.12 are
provided to permit a2 comparison between the reference and geologic alternatives. Again the
costs include construction, operation, and decontamination and decommissioning. Changes in

l}'
grouting requirements delineated for the reference alternative also apply when estimating
costs for grouting SST waste,

|

|

|

\

|
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Abstract or Summary (if the format calls for one)

Risk assessment is increasingly being used as a primary analytical tool in risk-based
decision making. It incorporates implicit and explicit values, biases, presumptions and
even, due to the specific parametrics selected for analysis, risk management goals
themselves. Thus, both the technical methodology and the values basis of risk assessment
must be examined for their adequacy in addressing tribal cultural perspectives and the
rights and interests of sovereign American Indian Nations. Conventional risk assessment
is especially inadequate for assessing unique tribal activity and exposure patterns and
risks to tribal cultures, health and identity. Further, the overall risk management
framework frequently lacks holistic and coherent goals, as well as a process for ensuring
equal access to the decision process. Specific examples are provided that relate to risk-
based land use planning and remediation.

Sev¢  solutionsa p ited here, including the comparative risk approach as a basis
for «  iating a wide range of risks, evaluation of risks and impacts to the "ecocultural-
human landscape," and criteria used by the technical staff of the Confederated Tribes of
the Umatilla Indian Reservation of northern Oregon for evaluating potential impacts to
sovereignty and environmental, human and cultural health.

]
(ol ”:AL

6,4./
o
)






613390, 1980

that personal values and (un)recognized biases of the assessor and ...inager are implicit
or explicit throughout the risk assessment and management process (CTUIR, 1995).

Conventional risk assessment is typically focused on "environmental safety and health”
(ES&H) risks, overlooking much of what is actually at risk. Risks may directly impact
not only human health and the environment -- a particular concern to subsistence-
dependent tribal families -- but also tribal cultural values, traditional tribal lifestyles, and
tribal cultures themselves for many generations to come. These risks are not often
accounted for with existing methodologies, thus resulting in decisions which are
"unstable” due to an inadequate information base. Impacts beyond ES&H risks are not
just “considerations” to be used in risk management activities, and they are definitely
different from convt tional definitions of "perceived risk;"? they are real risks that
require an analysis that is just as rigorous and systematic as that for ES&H risks, and
that belor _ in the same quantitative risk framework (National Research Cour = , 1994;
NV mont ger 'of Natn I ources, 1991; ¢ ifornia Enviroi :ntal Protection

Agency, 1994).

There is also a more basic deficiency in the entire Western approach to environmental
management, and this is also seen in toxics risk assessment and management. An

indigenous worldview would seldom rely first or solely on a risk-based approach to either
toxics management or lar use planning without first committing to principles such as

- sovereignty, protection, equity and sustainability. In other.words, the entire decision

-context must be framed using the worldview (especially views about sustainability,
balance; cyclical time and reciprocal relations) of theindigenous community, because it
is logically inappropriate to use a Western context for evaluating impacts to Indigenous

- values and cultures (Margolis, 1987; Duran and Duran, 1995; LaDuke, 1995).

Several solutions are presented in this paper, and include suggestions for setting values-
based integrated ecocultural risk management goals (particularly for complex remedial
sites with multiple risk sources and multiple trustee resources), for re-defining the risk
information needs to include appropriate culture-specific parametrics, and for using
concrete but holistic evaluation criteria as "systems requirements." Whether the decision
involves holistic conservation or prioritization (“cultural triage," Stoffle and Evans, 1990),
these solutions should be useful.

2 Convention: risk approaches tend to evaluate “human health, environmental impacts and perception,”
or "hazard (i.e. real risks) and outrage (i.e. unreal risks),” or " cancer risk, ecological toxicity and
knowledge/dread” (see for example Morgan et al., 1994), or "human health, habitat disruption and the social
response to perceived risks” (see OSTP, 1995). None of these approaches evaluates cultural risk correctly,
because an evaluation of cultural risk bears little if any resemblance to an evaluation of potential health
symptoms due to anxiety and fear which may arise, in part, from recognition of danger (even though
neurophysiological symptoms are very real health effects and should be included in the portion of the analysis
that addresses direct health risks).
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ire st effective over the long term t! 1 approaches such as "decide-announce-
defend,” "repond-to-comments," or "develop a utilitarian equation and let the computer
optimize" (the "science tells us that..." approach).

A. Risk management goals of achieving affordable, acceptable or allowable risk
levels may not satisfy principles of equity, protection, or sustainability.

Risk management goals and risk assessment assumptions generally reflect the perspective
of the decision maker or risk manager. Risk Management goals (e.g. achieving
"acceptable risk," "allowable risk," or "affordable risk") are inherently value-based but are
seldom developed democratically. A given level of risk may not be acceptable to
stakeholders but may be "allowable" under some statutes or "affordable" under others.

x y “tos 2~ ""1iscon” 1t for

L o n ety « 1 le bud;
The basic problem statement of a decision process is often too narrow, and a coherent
goal or mission plan is often lacking. It may not be clear whether the goal is to be
health-protective, cost-effective, or utilitarian (health-per-dollar-effective). This type of
co usion may lead to questions such as "How little do I have to clean?" (also stated as
"Don’t clean up what doesn’t make sense"), or "What level of protection can I afford?"
A narrowly focused risk manager may attempt to force a decision into a simplistic zero-
sum format (for example, "More expensive remediation or less land use?"). This
immediately creates competition among potential land. users, especially between
industrial users (who may tolerate "brownfield" cleanup standards) and prior-in-time-and-

- right users such as sovereign Indian Nations for whom the land and its resources are

supposed to be held in trust by the U.S. government for members to safely use "for as
lc ;as the grass should grow."

Risk management methods of "trading" one type of impact for another are also contrary
to indigenous worldviews, because people and their culture are, in reality, inextricably
intertwined with the natural environment (Figure 1), with no component being of greater
or lesser intrinsic value than any other component. Failure to recognize this cultural
dichotomy has resulted in a long history of paternalistic policies on the part of

government and technology, and paternalistic actions on the part of professional "experts"
(Lowrance, 1985).

B. Ethical, legal, social issues are required parts of the information and planning
base, not just a final clearance step, or part of post-decisional stakeholder
acceptability.

Values should guide the development of the overall problem statement, the selection of
metrics, the collection, analysis and integration of data, the construction of the
info  ition base, the selection of decision criteria, and the ultimate implementation of



the decision. .ue evaluation of ecological and cultural risks is not a step to be postponed
until the action is ready to be deployed in the field, because their evaluation
encompasses n :h more than merely avoiding further harm (or minimizing future harm)
to lc lized natural or cultural resources during implementation. This process actually
begins with a values-based analysis of the available alternatives that will accomplish the
mutually agreed upon goals. If protection of natural and cultural resources is perceived
by managers solely as an end-of-process filter, this may result in, at best, project delay
and stakeholder outrage, and, at worst, project abandonment. Rather, the original
mission statement should, at a minimum, include specific goals related to the ethical and
sociocultural issues that will ultimately determine the degree of acceptability of the
decision. This is particul y true when so many factors that affect "health” lie outside
conventional Euro-industrial medical boundaries (Lowrance, 1985) and exert a strong
political or interpretive influence regardless of the weight of the technical evidence.

H

C. Part ulandy as risk results are presented as point estimates within risk ranges,
uncertainty must also be managed.

Technical uncertainty is sometimes considered analagous to stakeholder perception. The
assessor typically addresses technical uncertainty by collecting more data, while the
manager seeks to reduce the amount of perceived risk with more communication or
education. Bo data and communication are thought of as improving the accuracy of the
-risk estima , but this is not entirely true for either case. The collection of more
detailed data w1thm the original restricted categorles is less important than collecting the
appropnate breadth’of data at proper precision levels. Similarly, the education of risk
assessors and managers about cross-cultural perspectives and about the need to modify
"ap;  :d" risk assessment methods and presumptive risk management goals may be
mor  fficult thi ensuring that a community group (or its experts) has a sufficient level
of technical understanding to participate meaningfully in the decision process (Silbergeld,
1991; Shrader-Freschette, 1991).

D. Principles of Environmental Justice require changes in the fundamental goals
of Risk Based Decision Making and the practice of risk assessment.

At least four factors tend to disproportionately increase risk to American Indian health
from environmental contamination: 1) Dose (potentially increased exposure due to

cultural lifestyle activities), 2) Response (potentially increased physiologic sensitivity due
to genetic makeup, existing health conditions or concurrent exposures), 3§§]itigation>
(possible decreased access to healt insurance compensation and other forms of
post-harm amelioration), and 4) @:ltﬁleam (potentially disproportionate impacts to
individual and tribal community health and identity, and cultural values). In addition, the

responsibility of = : present generation toward future generations (regarding long term
impacts of long-lived radioactive contaminants, for example) requires a description of the
























The spatial a1 temporal mensions of such an evaluation may not stop at the boundary
of the reservation or ceded territory, but extend for as far distant as the resource
(aquifers, habitat, and so on) and its buffer zones extend, and for as far and as long as
the _ act persists on the ind, natural resource, and human base of a whole and holistic
community. It includes all enviror ental media (biotic and abiotic), and all uses,

ac tations and effects. It includes considerations of ancillary and cumulative impacts to
eco-cultural (including aesthetic) resources related to the exercise of treaty rights in
either space or time. Fina ', as recognition of a "global village" increases, an American
Indian set of environmental ethics is required as the basis of a safe, healthy, equitable
and sustainable future for s all.
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Figure 1. The .ouble Helix" of Risk Assessment. People and Nature are intimately
linked by Cul re-Religion, and an evaluation of all three is necessary in order to
develop an appropriately comprehensive and holistic an information base relevant to
tribal health.

(modified from: Offii of Technology Assessment, 1986. "Technologies for Detecting
Heritable Mt tions in Human Beings." Washington D.C., 1986 (page 24).
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Figure _. A Creator . aradigm, illustrating why full and safe access to a healthy
ecosystem is necessary for tribal cultural-spiritual health. The term "treaties" refers to
the various treaties between Indian Nations and the U.S. Government, under which
natural and cu ural resources necessary for a healthy environment and traditional
lifestyle w  b. protected by the U.S. government in perpetuity for tribal people.

(with thanks to Russell Jim and Robert Cook, Yakama Indian Nation, and Stuart
Harris, Confederated Tribes of the Umatilla Indian Reservation).
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Figure 3. An. Eco-Cultural Management Unit. ...e shaded areas within the four
components of the ecocultural unit indicate that, from a holistic tribal perspective,
conventional methods or standards address only a portion of what is "at risk."
Environmental impacts that are significant to tribal members may occur even when
regulatory standards are not violated; RAGS Superfund guidance (USEPA, 1989) is not
appropriate for traditional lifestyles; single-species ecological toxicity does not address
habitat and other landscape-scale impacts; a narrow legalistic definition of cultural
resources ("stc s and bones") does not reflect cultures and cultural values that may be
at risk. Note that "severity" and "consequences" are not the same: severity is a (more or
less) objective indicator of the level of harm that could occur to a given resource, while
consequences measures severity plus the importance (weight) of the affected resource.
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and federai © i m: :ment agencies have adopted consuita-
tion guidelines. Today the Nationai Park Service. Forest Ser-
vice. Bureau of Land Management. and most western stats
agencies have consultation guidelines: but important agencies

such as the Department of Energy, Deparument of Defense. ang-

eastern state agencies (especiaily deparuments of narural re-
source management) still lack consultation guideli

The 26 Indian tribal governments in this analysis ail re-
quested information that would permit them to evaluate their
power 10 atfect the project, its design, its location. and whether
or not it would be constructed on traditional lands. In all in-
stances, tribal political and religious leaders decided to be-
come involved with the cultural resource impact assessment
study even though they concluded that there was little likeli-
hood that potential cultural resource impacts would prevent the
project from occurring. The remainder of this analysis is about
why these Indian people made this decision and how they re-
solved the personal and culturai contlicts it created.

Development Dilemmas

American Indian people involved in these 11 studies often ex-
pressed the epistemological premise that all things are equaily
ortant; however, when considered in terms of specific
needs. some things are more important than others. These and
other Indian peoples have always been confronted with the com-
peting demands of conservation and development, because
they have the sacred obligation to protect their traditional re-
sources and the need to use their environment in order to per-
sist as a people. They have had to kill animals, harvest plans,
ig up minerals, and change the flow of water sources. Vecsey
1980:22) suggests that the need to exploit nature combined
with the religious obligation to protect it created a dissonance
between Indian people and nature which was the crux of their
environmental religions. Martin (1978) suggests that for some
Indian people this dissonance periodically erupted into antag-
onism towards narure,

American Indian people involved in these 11 projects present
aslightly different view of this development dilemma. They rec-
ognize the inherent condlict between having to develop their nat-
ural resources and to protect them, but argue that Indian con-
trolled development activities are not in conflict with the
preservation philosophy because of (1) who is doing the devel-
0, ntand (2) how the development is done. In the first in-
sance, these Indian people believe that they have a right to use
the land because they have a supernamrally derived responsi-
bility to care for it and to do so they must subsist as ethnic
groups. Second, each American Indian ethnic group will have
culturally prescribed procedures for using the land. plants, and
animals. Southern Paiutes, for exampie, have use procedures
that derive directly from the epistemological belief that the ani-
mals, plants, and even the land have a life force. These Indian
people believe that everything has human-like rights, which de-
rive from the human-like life force bestowed upon them at crea-
tion. “Talk 10 it” is one of the first normarive instructions given
when tribal elders  children how to interact with plants, ani-
mals. and physical elements. Southern Paiute initiated and con-
'mlied developments, therefore, anempt to follow the norma-

: requirements of this belief.
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Amana:in indian peopie commoniy reject development pro-
2035 {Jorzansen 19845) because of percetved negative crfects
on cuirurzl rasources. West (1982:80) describes this uas the
-idenauty-ooverty” dilemma. According to West (1982:.80).
such ad.ao.uve simtegies are functional for the retention Qr tra-
Jitlonal Euimmi solidarity. but dystunctional to ¢conomic de-
veiopment and release from oppressive poverty. Hackcnb_erg
11976) shows that economic development often does not im-
prove the quaiity of life for indian people because there are no
;'nec'nanisrﬁs for the erfective distribution of tribal incomes to
tribal members. Robbins and McNabb (1987) demonstrate that
proposed oil developments in Alaska have caused a negatve
response from native peoples who perceive a threat to thf::r
other economic activities like fishing. Thc Soboba Indian
people. according to Fernandez (1987), have experienced cumu-
lative economic and social impacts due to loss of water to neigh-
boring development projects. .

Other development projects appear to have avonde_d Fhe
identity-poverty diles . A study of a modern electronics in-
dustry located on the ~ ni Indian Reservation documents that
Indian people can retain traditional cultural commitments and
work in a modern industry when they participate in the devel-
opment and operation of a culturally appropriate management
policy (Stoffle 1975). The Kaibab Paiutes developed an on-
reservation tourism program that reflects both their gulture aqd
the values of a segment of tourists who visit the Arizona Strip
(Stoffte et al. 1979).

American Indian people cermainly reject or support develop-
ment projects for wide variety of reasons (Jorgensen l984b?:
however. the studies noted above and this |l-project analysis
argue for the proposition that Indian people are not rcjccqng
development per se but are responding to whg is controlling
the project and how it is being conducted. This is not a new
finding, for nearly four decades ago Dobyns (1951:31) concluded

An induced technological change will succeed to a degree propor-
tionate 10 the extent to which the administered pevpie feel a need for
it. are brought into its planning and executing. and feet it to be their
own.

These data suggest that. given power through direct involve-
ment and given culturaily appropriate procedures (MacDonald
1980:170), Indian people will support some natural resource de-
velopment projects.* ‘ N
Indian people initially take a preservationist position re-
garding traditional culural resources and d:v_elopmcnt proj-
ects, expressing this viewpoint through holistic conservation
statements. Holistic conservation positions. howe\./er. are only
etfective in protecting cultural resources when taking the posi-
tion causes a project not to occur. If a project pmccgds despite
a holistic conservation position (and many projects have
ajready been approved before Indian people are :\s.kcd for' are-
sponse), then Indian peopie must assume ﬂtcn;auve positions
in order to reduce adverse impacts and work for positive im-
pacts. These alternative positions involve prioritizing .culnlxml
resources that are perceived (0 be equally valuable. This raises
an ethical and intellectual dilemma. termed here the “holistic
conservation-triage dilemma.” for Indian people. ‘ .
How can holistic conservation be consistent with priori-
tizing cuitural resources? The authors have been grapp!mg
with this problem for years. The director of the Colorado River
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! when a threateming situation precipitates a forced
choice in the allocation of limited resources. a choice that must
be based on & criteria, Medical criteria focus on a combi-
tion of factors. such as available medical resources. length
ol time before critical medical actions must occur with a pa-
tient. and an assessment of whether or not the person can be
helped. Tribal eiders similarly assess the nature and avail-
ability of cultural resources, the time available to make a de-
cision. and whether or not certain resources can be better pro-
tected by their triage decision.

Risks Of Cultural Triage. Unlike medical triage, Indian
peopie must consider whether or not artempting to save a cui-
tural resource may further threaten it. For example, identifica-
tion of trails can lead to pot hunting by Euroamericans. In the
Kaiparowits coal development study (Stoffle et ai. 1982:124),
a Kaibab Paiute elder indicated he wanted to protect traditional
trails, but that he would not reveal the locaton of those trails
because once known they could be followed to hitherto undis-
covered traditional Indian camps. Indian people often say that
revealing Indian plant usages causes the plants to be taken by
Euroamericans. who not only reduce the limited supply of the
plants but also profit from what should only be an Indian re-
source. The curing or religious power associated with certain
places can be reduced if the place and its function becomes
known to other ethnic groups, including other Indian groups.

Triage Mitigarion. Like medical triage, cultural triage
does not guarantee that the lower ranked resources will be de-
stroyed. (e the higher priority reso s are protected, then
efforts are directed towards doing whatever is possibie for the
remaining resources. This process is called “mitigating cultural
resources.” In some cases, cuitural resources can be mayed to

;afer zone such as transplanting medicinal or food piants or
relocating artifacts to a museum. In most instances, however,
the physical context of the cultural resources is broken. For
ethnic groups like Southern Paiutes, who believe that all things
including rocks and plants, have a life force and a reason
for being where they are, mitigation through removal is a
lesser of two unwanted actions. Only total destruction is iess
acceptable.

Like the medical professionals who are forced by circum-
stance (0 choose between patients (Winslow 1982, Zawacki
1985), tribal elders who are given a forced choice regarding
the disposidon of cuitural resources experience -ethical
conilict, emotional stress. and even fear of reprisal. Elders ex-
press concem over whether being involved in triage will violate
a traditional norm against sharing traditional knowledge with
outsiders. Concemn is expressed over how other tribal members
and even future generations of tribal members will evajuate the
decision to participate in triage. The concemn over whether
more harm than good will derive from a triage decision can
cause a tribal elder and. in one instance. even a whole tribe
(Stoffie et al. 1984) to be unabie to respond to a cuitural triage
choice.

Triage Assessment Methodology
Because cultural triage involves some risk to the cult re-
‘urce itself as well as to the tribal elder who agrees to partic-
_ dte in triage, the consuitation and identificaton methodology

96 HUMAN ORGANIZATION

must achieve certain goals and proceed through sequential
tasks in order to p ¢ Indian people to make fuil and unre-
stricted response (o a proposed project.

CuLTURAL RESOURCE STUDY GoaLs. Four cultural re-
source study goals are suggested by this analysis of 11 project
experiences. Some goals, like providing opportunity to discuss
the project and in  1sing knowiedge about the project, can
easily be achieved. Other goalis, like establishing and main-
taining trust and agreeing on the validity of evidence, require
concerted and continuous effort.

Trust. Indian people must believe that their participation in
consultation and identification of cultural resources is more
likely to protect these cuitural resources than would saying
nothing at all. The credibility of the consultation process
hinges on (1) the reputation of project personnel, (2) the rep-
utation of the agency sponsoring the study with regard to past
projects involving Indian cultural resources, and (3) written
documents such as a Programmatic Memorandum of Agree-
ment that define Indian people’s rights to be consulted and to
identify cultural re  irces.

Opportuniry. Indian people must have the opportunity t©
discuss among themselves whether or not to participate before
they are asked to proceed with the identification and triage of
cultural resources. The research should therefore be conducted
in phases separated by periods during which tribal discussions
can occur.

Knowledge. Indian people must fully understand how the
project could impact cultural resources. A tribal representative
should view firsthand the study area and existing analogous
projects. Videotape or still photography may assist this pro-
cess. Providing background readings that illustrate other proj-
ects is useful. A face-to-face orientation sessioa is especially
useful. The educationai materials must be neutral, presenting
both positive and negative project impacts.

Validiry. Western scientists and Indian people often have
different criteria—rules of evidence —against which to assess
the vaiidity of knowliedge. If the research findings are not ac-
cepted by scientists, regulatory agencies, and Indian peoples,
then the study is invalid. Participation in the research process
is perhaps the best means of assuring mutual validity of
findings.

CuLTURAL RESOURCE STUDY TASKS. A cuitural re-
source study methodology can be designed to help achieve
these four goals and, thus, be sensitive to the cuiture of Amer-
ican Indian people : well as w0 the rules of the regulatory
agency. The following research methodology has eight tasks
which have been developed and adapted over the past decade.
The methodology is offered as an illustration of how swdy
tasks and their sequence can influence cuitural resource out-
comes, but is not suggested as the formuia for collecting data
or achieving project goals.

Consultation. The first study task that generates original
data is the initial contact with the tribal government to discuss
the project and establish a consuitation and research relation-
ship. A consuitation relaton: 1 is established after the tribe
is contacted first by mail then by phone. 1  ission is re-
quested to explain in person the project to tribai officials.
During this presentation tribal political leaders learn enough
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. CONservauon positions as part of nawrai resource allocation de-

cisions. nple 0! ajo Ranchers Associa-

tion v. | . 350 ..-o .-. \.C. Cir. 1988) the majority

Jpinion on the case suggested that Lyng makes debatable an ear-

lier ruling that AIRFA alone provided a private right of action -

(0 enjoin the government’s construction of a road that impacted
on Indian religious practces.

Given a legal milieu that is apparently becoming less willing
t0 halt projects because of impacts to American Indian reli-
gious practices, it is the professional responsibility of the
applied social scientist to design a study methodology that per-
mits the expression of cultural triage as well as holistic conser-
vation responses. When Indian people ask about how to affect
project decisions, the social scientist should advise them as ©
the probabilities that holistic conservation or culturai triage
will serve their cultural resource goals. Holistic conservation
is strengthened, not compromised, by cultural triage.

There is a longstanding adversarial relationship between In-
dian people and other U.S. citizens regarding cultural re-
sou located on traditional lands.  =re also are points of
common inerest. Indian people must decide when o0 go t©
court (litigate) and when to sit and talk (mitigate). A cultural
resource study should provide data relevant to either action.

NOTES

! These Il swdies involved the following development projects:
(D) Devers-Palo Verde. transmission line (Bean and Vane 1978), (2)
Harry Allen-Wamner Valley, nine transmission lines (Bean and Vane
1979); (3) Kaiparowits, Utah coal deveiopment with Utah and Arizona
‘ransporation routes (Environmental Research Technology 1980), (4)
.ntermountain Power Project (IPP), Nevada transmission line (Stoffie
and Dobyns 1983), (5) PP California transmission line (Bean and
Vage 1982), (6) [PP Utah transmission line (Stotfie and Dobyns 1982);
(7) IPP Nevada and Utah transmission line (Stotfle, Dobyns, and
Evans 1983), (8) Fort Carson Colorado military maneuver area
(Stoffie, Dobyns, Evans, and Stewart 1984), (9) California low-level
radioactive waste disposal (Stoffle.  ans, and Jensen 1987, Bean and
Vane 1987), (10) Yucca Mountan. Nevada, high level radioactive
waste disposal (Stoffle. Evans and Harshbarger 1988. Stoffle, Evans
and Halmo 1988a.b), and (11) U.S. Air Force Electronic Test Combat
Test Capability in Utah (Stoffle. Halmo. and Olmsted 1989).

= Current social research findings suggest that acceptance of radio-
active waste  ‘ects hinges on local people controlling similar project
variables (Bord [987).
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DEPARTMENT of
NATURAL RESOURCES

Administration

CONFEDERATED TRIBES
’ of the
CUnarilla Tudian Beservation
P.O. Box 638

PENDLETON, OREGON 97801
Area code 503 Phone 276-3447 FAX 276-3317

March 30, 1995

Mr. Mark Gilbertson, Program Director
Dr. Carol Henry. Director of Science and Policy
Department of _.iergy

Office of Integrated Risk Management, EM-6 o

Room 5A-031
1000 Independence Avenue, S.W.
Washington, DC 20585-0002

Subject: TRANSMITTAL OF CTUIR PAPER ON RISK ASSESSMENT

Dear Mr. Gilbertson and Dr. Henry:

Technical staff of the Confederated Tribes of the Umatilla Indian Reservation (CTUIR)
understand that your office of the U.S. Department of Energy (DOE) has been compiling
papers for a report to Congress, tentatively titled Risks and the Risk Debate: Searching for
Common Ground. Enclosed is a paper, written by CTUIR technical staff, entitled: Scoping
Report: Nuclear Risks in Tribal Communities. We formally request that you review this
paper and submit it to Congress with your report.

To quote from the introduction to the CTUIR's paper:

The purpose of this report is to advocate reform of current risk assessment
practice in order to make risk assessment a more effective tool for public
policy and environmental management decision making. In order to illustrate
the need for reforms, this report focuses on direct, indirect, and cumulative
impacts to CTUIR tribal communities from environmental management
decision making at Hanford.

This report provides a more focused perspective on how to establish both
technically and politically defensible environmental management policy in an
era of fiscal constraints. It also provides suggestions for developing sound
values-based risk policy and technical guidance. These reforms will ultimately
result in more clearly defined mission plans, more focused strategic planning
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goals, ard more timely, health-effecuve, and cost-effective remedial actions.
Such a broader perspective will be much more capable of providing the
sufficiently broad, representative, and credible information base necessary to
facilitate and support the difficult decisions that must be made in order to
establish priorities and cost-effectively "clean-up" DOE sites across the nation.

To provide context for our discussion, we have deliberately focused on the ways current risk
assessment practice fails to protect communities such as the CTUIR. The paper, however, is
much more than an indictment of current risk assessment methodology. The heart of our
paper (Section IV, which is also the longest section) details recommendations for how to
improve risk assessment practice in order to remedy these glaring technical and public policy
shortfalls.

The text is followed by an encyclopedic collection of appendices, which address in greater
detail a variety of issues raised in our report. Concerns such as fundamental differences
between tribal culture and mainstream culture, the role of the C© R at Hanford, risks posed
by Hanford, and examples of reformed risk assessment methodologies are each, in turn,
discussed in depth.

Throughout the report we have focused on the core moral, technical and public policy issues
that frame the risk assessment debate. We anticipate that the CTUIR report will be of
particular value to people participating in that debate, especially since many of these essential,
moral concerns have, to date, been largely ignored in this debate.

Please review this paper and pass it on to others examining these fundamental human issues.
Please, also, include the CTUIR paper in your report to Congress.

Our paper is intended to open up discussion of issues that have too-long been ignored or
misunderstood. We anticipate it is only the beginning of a dialog between CTUIR staff and
others involved in this debate. Consequently, we look forward to further discussions with you
about these matters.

CTUIR staff are available to address your questions and concerns. Please address your
inquiries to J. R. Wilkinson or Tom Gilmore, CTUIR Hanford Program. They can be reached
by phone at (503) 276 - 0105 (voice) or (503) 276 - 0540 (fax).

Sincerely,

L H A h‘,ﬂ..d?,(
O\'ffﬁﬂc G

cTin(- Dlﬁccﬁ)f

Q)f Michael J. Farrow

Director
Department of Natural Resources

cc: Board of Trustees, Confederated Tribes of the Umatilla Indian Reservation
Donna Powaukee, Manager, ERWM Program, Nez Perce Tribe



Russell Jim, Manager, ERWM Program, Yakama Indian Nation

Hazel O'Leary, Secretary, U.S. Department of Energy

Thomas Grumbly, Assistant Secretary for Environmental Management, U.S.
Department of Energy

Cindy Kelly, Director, Office of Public Accountability, U.S. Department of Energy

John Wagoner, Manager, Hanford Site, U.S. Department of Energy

Kevin Clarke, Indian Programs Manager, Hanford Site, U.S. Department of Energy

Carol Browner, Administrator, U.S. Environmental Protection Agency

Chuck Clarke, Administrator, Region 10, U.S. Environmental Protection Agency

Mary Riveland, Director, State of Washington Department of Ecology

Mary Lou Blazek, Director, Oregon Department of Energy
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Confederated Tribes of the Umatilla Indian Reservation
Department of Natural Resources
Hanford Program

I. INTRODUCTION

-oth the 'nited States _ur  ‘ess and the US. Department of Energy (DOE) are acti- y

+ sidering the standardized use of risk-based remedial decision-making to address "clean-up"!
of DOE nuclear production sites across the country.  Congress has directed DOE to provide a
full risk picture at DOE sites across the nation in order to facilitate cost-risk comparisons and
prioritization of remedial actions (Appendix A).

Thus far, no comprehensive or sitewide evaluation of risks and costs has been performed at
Hanford or any other DOE site. Risks® at DOE sites are associated with environmental, health,
safety, and cultural threats resulting from historical operations and unsound disposal practices at
DOE sites during the past half century. Those few risk analyses® that do exist are narrowly
framed, based on very little substantive data, depend on numerous assumptions, result in high
degrees of uncertainty, and tend to skew decisions toward actions that may not be thoroughly
thought out or truly protective. Fulfilling this Congressional mandate wil] necessarily require
focused information collection so that site risks, costs, benefits, and compliance agreement
requirements can be evaluated in a comprehensive and not piecemeal fashion. A full risk picture
must include addressing the impacts of time, of doing nothing now--or ever--and of “risking" the
future health consequences, accumulating impacts, and the ever increasing public health care
costs that will necessarily result if the real risks present are not proactively reduced.

Technical staff of the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) are
highly concerned that any approach based largely on conventional risk assessment and-cost-risk
methods may not adequately address those important cultural and social values and other
considerations that are an integral part of any comprehensive risk management program. The"
risks posed by massive historical releases of hazardous chemicals and radioactive materials to the
air, water, and soil column will directly impact not only human health and the environment--a
particular concemn in subsistence-dependent tribal families--but also tribal cultural values,
traditional tribal lifestyles, and tribal cultures themselves for many generations to come--risks
that often are not accounted for in existing methodologies.

The purpose of this report is to advocate reform of current risk assessment practice in order to
make risk assessment a more effective tool for public policy and environmental management
decision making. In order to illustrate the need for reforms, this report focuses on direct,
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indirect, and cumulative impacts to CTUIR tribal communities from environmental management
decision making at Hanford.

This report provides a more focused perspactive on how to establish both technically and
politically defensible environmental management policy in an era of fiscal constraints. It also
provides suggestions for developing sound values-based risk policy and technical guidance.
These reforms will ultimately result in more clearly defined mission plans, more focused
strategic planning goals, and more timely, health-effective, and cost-effective remedial actions.
Such a broader perspective will be much more capable of provi ng the sufficiently broad,
representative, and credible information base necessary to facilitate and support the difficult
decisions that  1st be made in order to establish priorities and cost-effectively "clean-up" DOE
sites across the nation.

II. TRIBAL CONCERNS WITH CONVENTIONAL RISK ASSESSMENT PRACTICE

Risk assessment is often praised for its ability to quantitatively characterize, and thus support
ranking or prioritization of actions necessary to eliminate, control, or 'manage’ risk.' But it is
plagued nonetheless by a number of inherent limitations in its ability to reflect cultural or other
social values, such as those of American Indian tribes, that are not easily quantified, numerically
simulated, or modeled. Conventional risk assessment methods, having been adapted from other
techniques for other purposes, inherently possess major shortcomings that now preclude their
widespread application as effective or dzfensible public policy/environmental management tools.
Reforms must be instituted so that assessment techniques address the full scope of risk, which
necessarily includes qualitative attributes, cultural factors, personal biases, and subjective
judgements. No true or comprehensive characterization of risk can ignore such considerations.

The concerns of American Indian communities and individual tribal members, including
members of the CTUIR, who practice traditional lifestyles, readily highlight a number of the
well recognized and underappreciated deficiencies and limitations of conventional risk
assessment methodology. The inclusion of cultural values in a comprehensive evaluation process
will have important implications for the use of such a tool in risk management and remedial
action decision-making. Only through a values-based analysis within an American Indian-based
holistic environmental management framework can the unique nature of tribal culture, needs,
rights, and interests be adequately or appropriately represented.

Issues of vital concem to tribes that are not addressed by current risk assessment practice
include: 1) unique and multiple use of treaty-reserved rights and resources for subsistence,
ceremonial, cultural, or religious practices, 2) multiple exposure pathways that result from
cultural resource use that are neither considered nor commonly included in typical "suburban"
exposure scenarios, 3) that tribal communities often constitute critical segments of populations
whose lifestyles result in disproportionately greater than average exposure potential, either
sociologically or geographically, 4) the failure to address the role of time and to adequately
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cannot be confidently or defensibly modzlzd, even though impacts may be well demonstrated.
Furthermore, the limited areal extent of many waste sites, including significant, but localized
discharges or exposure potential at Hanford, make it difficult to ¢ ploy conventional

epidemiologic methodology, which typically requires large populations and areas of coverage.

C. Multi-Generational Impacts and the Impacts of Time

One of the most serious deficiencies of conventional risk methods is that they fully ignore the
impacts of time and of accumulating impacts to future generations. Hence, true risks as

rasured through time are vastly underest ited. Conventional methods address only current
conditions. Even where attempts to account for future impacts are made, they must assume that
the risk slate is wiped clean with each new generation. In point of fact, impacts accumulate
through time, seemingly distinct actions or effects are environmentally interconnected, and the
indirect impacts associated, for example, with non-cancerous effects are ignored. Equally severe
or life-threatening impacts such as birth defects, reduced birth rates, reduced immunologic or
metabolic function, and increased adverse health conditions whose origin may be difficult, if not
impossible, to prove are just a few of the indirect impacts to cu 1t or future generations that
simply cannot be addressed by current methodologies. Such impacts may be particularly
important because of the very long-lived, mobile, and environmentally persistent nature of many
Hanford contaminants, especially radionuclides, heavy metals, and organic compounds.

Conventional risk methods that ignore the element of time reflect the short-sighted values of the
dominant non-Indian society and its obsessive focus on only the here and now. Such a view is
largely unknown in tribal culture, where present generations feel a profound commitment to
provide for elders and future generations--all of whom may be subject to greater adverse
impacts. This is clearly reflected in the protective and sustainable environmental management
philosophy that n y trit  have long employed by asking the question, "What will be the
impacts of our actions today seven generations hence?" For example, non-Indian society has
developed techniques to establish remedial standards and standards of residual risk that
medsurably discount the value of future generations at increasing rates through time. Aside from
the questionable moral and ethical considzrations involved, this selfish, short-sighted approach is
the ultimate slap in the face, as it provides no accountability or commitment to steward current
lands and resources for the future. All such efforts only facilitate and encourage maximum
environmental destruction now to maximize immediate returns, while at the same time severely
prejudicing future options by passing on a worsening legacy of environmental pollution to our
children and grandchildren.

D. Environmental 1justice

There are few better illustrations of environmental injustice than those provided by the nuclear

industry from its very birth. From the dropping of the first atomic bomb on war-weary East
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Asians, to the concentration of uranium mining activities in tribal lands in the American
Southwest, to the preferential location of defense and commercial nuclear reactors and proposed
waste stor. : "solutions" on tribal lands, the focus is consistently on remote areas and
communities with little political power or influence--especially those of American Indian tribes.
For example, three major defense produciion, storage, and training facilities are located within
the ceded lands of the CTUIR. These include not only DOE's Hanford site, but also the
Umatilla Army Depot, where 12% of the nation's arsenal of chemical weapons and agents are
stored, and the Boardman Bombing Range, a training range for military pilots from Puget Sound
bases. Hence, both tribal members and the Umatilla Reservation itself have long been burdened
with a disproportionate share of risk and potential exposure to some of the most dangerous
agents or conditions known to humans. These include Hanford's radioactive materials and the
radiation they emit, a suite of heavy matals and other toxic '} irdous chemjca the Umatilla
Army Depot's nerve and mustard agents, rockets, and explosives (some of which are intermixed
and reactive), and unknown quantities of unexploded ordnance at the Boardman Bombing Range.

Such sites constitute "hot spots," be they geographic (near-source) or sociologic (owing to
subsistc ce dependence on contaminated resources). Issues of environmental justice have
received increasing attention in the Executive Branch, as President Clinton has i1ssued an
Executive Order’ directing each cabinet-level department--including DOE--to develop an
implementation strategy for addressing such issues. This plan must define how departments will
facilitate direct involvement of affected local communities in both recognizing and resolving the
disproportionate impacts of federal government actions on critical segments of populations such
as American Indian tribes. The development and application of improved risk assessment
methodologies in environmental management decision making must be an essential feature of
these reforms, and should be specifically addressed.

III. RISK ASSESSMENT CHALLENGES PRESENTED BY HANFORD

A. Overview of D™ C  plex 2=~ Mission

The mission of the U.S. Department of Energy has shifted greatly in recent years. DOE

fac ties across the nation supported the massive arms build-up that proceeded steadily from the
end of World War II through the 1980s. Growing public concerns over widespread safety
questions, environmental problems, and regulatory compliance, however, forced shutdown of
major portions of the complex across the nation durning the 1980s, a process accelerated by the
almost overnight end to the Cold War. But the legacy of the Cold War remains.

By the early 1990s, DOE's mission had shifted equally abruptly. DOE is now attempting to
"clean-up" its legacy of widespread waste management problems and uncontrolled environmental
pollution, that is, to restore the environment. The Department of Energy clearly recognizes the
significant technical, institutional, and political challenges that it faces in cleaning up its legacy--
‘and hints at a solution.
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region's international economy and agricultural base. Events such as the Chemoby! meltdown or
the >msk tank explosion demonstrate that while distance dilutes awareness, knowledge, and
concern about risks outside a commonly perceived area of influence, catastrophic events at one
locale can have much more widespread, even global implications.

Historical releases from Hanford are traceable downstream along the Columbia River, spreading
over hun eds of square miles of the Pacific Ocean, as far north as Canada and as far south as
northern California, and downwind into eastern Washington, Oregon, and Idaho.® Such

‘monstrated historical impacts only hint at the full spatial and temporal scope of future risk.
Outlining "real risks" to tribes, the public, site workers, and the environment necessarily
combines toxicologic effects, risk perception, risk evaluation, qualitative values, and community
or cultural impacts.

At Hanford, risks are present from a variety of conditions and operating practices--past, present,
and future--and to a variety of receptors, including individuals dependent upon contaminated
natural resources for subsistence or other cultural purposes, the human and ecological
communities in which they live, and to future generations of humans and other organisms. The
risks posed by these conditions and impacts are outlined in more detail in Appendix G under the
following topics.

* Risks from Hanford Nuclear Production Facilities
+ Risks from Hanford Tanks

* Risks from Hanford Spent Fuel

* Risks from Past Hanford Disposal Practices

* Risks to Communities and Cultures

* Risks through Time

Risks associated with the first four categories above have been widely recognized and discussed

(even if little has actually been done about them), but the last two categories have been widely o
ignored and their true impacts greatly underappreciated.

C. Hanford Federal Facilities Compliance Agreement (Tri-Party Acreement)

In 1989, DOE, along with its regulators, the U.S. Environmental Protection Agency (EPA) and
the Washington State Department of Ecology, signed a federal facility compliance agreement
known as the Tri-Party Agreement (TPA). DOE had been operating its nuclear production
facilities across the country, including Hanford, in defiance of federal and state environmental
laws for years. The purpose of the TPA was to outline and schedule those tasks that would
either permit or constitute “clean-up" of the Hanford site, and to bring operations into
compliance with existing federal and state laws.
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understood; more comprehensive and focused efforts must be directed at understanding the
interrelation of such chemically-induced causes and health-related effects "'

Increased reliance on tools such as risk assessment or risk evaluation only diverts attention from
the measurable health-related impacts to uniquely affected communities such as American Indian
tribes, whose culture, traditions, and lifestyles put them at much greater risk than the population
as a whole (Appendix B). These short-sighted approaches fail to account for the true long-term
health impacts and the increased health care costs that directly result, because they
fundamentally ignore short-term, long-term, acute, and chronic effects, the long latency period of
many carcinogens or other health-impacting agents, the environmental persistence and
bioaccumulation of long-lived contaminants and their breakdown products, or the lor  ter
cumulative effects on future:generations.

The TPA was not framed with the intent of characterizing, assessing, or prioritizing how much
risk would actually be reduced, because litile relevant risk information was available at the time
the TPA was negotiated. Nevertheless, and although imperfect, the TPA currently constitutes
the only generally agreed upon, negotiated combination of priorities and schedules of DOE,
regulators, tribal governments, and Pacific Northwest residents, and it is continually evolving to
meet new realities.

Fifty years of secrecy and a "self-regulated” license to pollute cannot eastly be undone by only
six years on the frontier with some semblance of democratic oversight and open tribal/public
involvement. The commitment to close the circle must not succumb to short-sighted budgetary
considerations, or to a failure of the federal government to take full responsibility for its
historical actions by simply legislating “clean-up." Widespread contamination is present and will
remain unless action is taken. Creating national sacrifice zones, by throwing up a fence and then
Just walking away from those communities who are directly affected by such unchecked impacts
and actions, but have no say in those decisions, is totally unacceptable. Local affected
communities who were given no choice in siting or managing such operations historically must
not now be forced to "sproportionately shoulder the current and future "clean-up" burdens--or
their resulting health impacts--alone.

D. Th~ “*-uge'~ -* Dolitical, Tec - ‘cal. C1+-al, ~~ Institutional Persp. ‘ves

For fifty years, DOE had only to meet its own institutional requirements. Because its operations
were long hidden behind the secretive cloak of national security, policy and management issues
were never open to public scrutiny. Consequently, such issues were debated only intemnally, and
(paradoxically) enjoyed widespread and unquestioning political support in Congress and within
the government structure as a whole. Moreover, seemingly insurmountable technical limitations
were routinely overcome by a level of drive, ingenuity, and scientific creativity virtually
unparalleled in U.S. (if not world) history. This ingenuity, however, was focused solely on the
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preserve its nds, natural, and cultural resources not only under the treaties, but also under
numerous federal and state laws. Although some progress is beginning to b made in
characterizing what might be termed the “ecocultural landscape,”'” DOE has yet to effectively
integrate American Indian cultures, cultural values, and its cultural resource protection and
management responsibilities into its site "clean-up” decision-making processes.'*

Widely recognized deficiencies of conventional risk assessment for comprehensive environmental
decision-making have led to numerous indspendent attempts to create more comprehensive and
holistic approaches to risk-based decision-making. The most successful and enduring of these
aporoaches depend on a more integrated environmental agement framework that intimately
in. 1des values and other qualitative considerations. N ous, but by no means exhaustive,
examples :hi~hl" ° .d within this report.”® The approaches :ntified below are readily

aj icable--ana in __ : cases, have been applied--to DOE sites across the nation, including
Hanford.

There is no need to "reinvent the wheel.” These examples all show that more comprehensive
risk evaluation frameworks already have been developed, effectively utilized in wide ranging
applications across the nation, and can be further adapted to site-specific DOE needs. There is,
however, a critical need to have the conviction, courage, and forethought to move forward with
incorporating a more holistic management philosophy within all levels of DOE, and to move
beyond the histc al piecemeal approach to risks, compliance, health, and environniental
management in general.

IV. TOWARD A MORE JUST AND COMPREHENSIVE RISK EVALUATION PARADIGM

A. Risk Perception is the Corners*~—2 of Risk Assessment, Risk Evaluation, and
Risk Management

1) There's More to Risk Than Just Numbers

Despite what we are frequently told, science is never truly objective. Science is in fact a highly
value-laden product of the culture and society within which it occurs and which it serves.

Because we all are m¢ oers of this society and encoun  science daily, we are often unaware or |
take for granted the imprint of our inherent cultural and personal biases. Furthermore, the nature

of the judgement process we apply to filter through all the available information is highly

complex and individual, and requires that we select and highlight some information and then

ignore or discard the rest. The same is true for all societies or cultures: itis a universal human

way to cope with information overload. For example, cultural values and biases dictate the

kinds of questions asked in scientific inquiries--and more importantly, the questions not asked.

The term "risk” itself is a value word, like "safe" and "clean." It just sounds more numerical,
“technical, and therefore objective. Risk typically is defined in terms of methods, not goals,
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which only adds further confusion and contributes to its frequent misuse or misapplication.
Further, many assumptions, uncertainties, and limitations are inherent in the risk assessment
process, largely reflecting a lack of data or knowledge about risk, and have been well delineated
(Appendix H). The chief failure of conventional risk assessment--and especially its application--
is that it addresses only a part of the much bigger risk picture.

Many of the identified deficiencies with conventional quantitative risk assessment reflect the fact
that risk is not only a function of readily quantifiable (if highly limited) measures of toxicity,
dose, exposure duration and pathways, and induced health effects. Risk also inseparably depends
upon more elusive, and difficult 1o measure qualitative factors, such as social and cultural -+ es,
along with personal and cultural b° s and the relatively subjective or intuitive judge nt
process used by to select and weigh the spectrum of avdilable information and attitudes.
Ironically, in many important respects, more is known and quantifiable about "perceived" risk
than about toxicological hazards, environmental pathways, and health impacts.'®

Although often difficult to specify, such considerations are no less important than conventional
measures to affected communities, to technically defensible risk management strategies, and to
politically supportable decisions for remedial action. To the confoundment of many so-called
experts, who are more comfortable with cold, hard statistics about mortality or accident rates,
these often highly subjective considerations--often belittled as the "outrage" component--exert a
disproportionate influence on decisions. Because such elusive factors are difficult to measure or
model, they have been traditionally excluded from conventional risk assessment methodology,
dismissed as only opinions or preferences, or if they are included, it's only as "guiding values"
during a later risk management phase. Yet the political reality is that environmental managers

The full scope of risk also is profoundly influenced by personal experiences (which may be
misleading), how information is presented (mortality versus survival rates), degree of familiarity,
biased media coverage, strength of convictions (that remain steadfast regardless of evidence to
the contrary), and a host of other highly variable individual factors. Moreover, when nuclear
issues in particular are considered, factors such as uncontrollability, dread, catastrophic potential
(on a global scale), fatal consequences, immediacy, high risk to future generations, and
involuntariness take on a heightened influence.'” For example, people are generally willing to
accept risks from voluntary activities (such as skiing) that are roughly 1000 times greater than
from involuntary hazards (such as food preservatives).'®

Clearly, risk means different things to different people.'”” For example, a high degree of
"perceived" risk typically is required to cause a change in behavior, such as avoidance, stricter
discharge limits, or in the case of remedial decisions, "clean-up." It is time to move beyond the
arbitrary and fallacious technical distinctions between "hazard" and "outrage," which are too
commonly misinterpreted separately as “real” and "perceived" risks (i.e., not "real" to experts,
those who matter, even if "real" to affected communities, who don't matter). In point of fact,

March 1995 Page 13










SCOPING REPORT: NUCLEAR RISKS N TRIBAL COMMUNITIES

conducted in direct response to Assistant Secretary Grumbly's request before the National
Research Council in November 1993, which resulted in a report called Building Consensus
Through Risk Assessment and Management of the DOL's Environmental Remediation Program
(1994). The Building Consensus report in particular attempts to outline a new risk evaluation
framework. It begins by highlighting two elements essential to building a credible risk
evaluation process: "it is vital to the quality of the [risk evaluation] process that independent
external review and public {and tribal] participation occur throughout"** and the "importance of
including considerations other than quantitative ones in risk assessment and risk management."”’
The :lusion of me: ngful and effective public/tribal participation in all phases of a credible
risk evaluation program is the clearest way to build credibility, which Building Consensus spells
out in some detail.

"Stakeholder’ participation should begin with scoping and continue throughout the
assessment process. It should be included in key decisions and integrated into the
work plan. . .. It should begin early in the conceptual phases of a program and
continue through{out] each phase. It should be interactive and iterative, and
stakeholders should perform consultative roles in which they help define basic
concepts and approaches, rather than exclusively the more traditional 'review and
comment' role. Broad stakeholder participation can improve the quality of
assessments by increasing the comprehensiveness of data; ensuring that all .site-
relevant pathways, end points, and land uses are taken into account and are based
on an accurate understanding of habits, values, and preferences of affected people;
and contributing to the discussion of appropriate and acceptable uses for risk
assessment in the process of risk management. Stakeholder participation in
assessing risks at DOE facilities must be an integral component of any process
that is expected to result in credible, broadly accepted assessments."* [emphasis
added]

Moreover, Assistant Secretary Grumbly is particularly sensitive to the essential need for
credibility in order to gain public, tribal, and regulator acceptance. Such credibility results
directly from a responsive, responsible, and competent organization fully satisfying a=
comprehensive set of objectives. Building Consensus outlines six essential attributes that any
risk evaluation "institution" must possess:

+ "It needs to be perceived as being neutral and credible.

+ "It needs the ability to conduct scientifically valid and responsible risk assessments.

+ "Its assessments must be subjected to independent external review by technical experts
[not just agents selected by the organization responsible, paradoxically, for both
pollution and clean-up].

« "It needs the ability to plan, organize, manage, and facilitate public {and tribal]
participation in [affected] communities.

+ "It needs to have [financial and scientific] management capability.
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* "It needs the ability to communicate complicated scientific information on potential
risks and uncertainties effectively."

"Building Consensus" then identifies four principal objectives for risk assessments:

* Providing "credibility,"

* The need to "operate expeditiously,"

* The need to "consider the full range of risks of concem to stakeholders in the light of
social, religious, historical, political, land-use, and cultural values and needs," and

+ Being "efficient and cost effective and produc[ing] results that contribute to
identification of remedies  d priorities."*’

cC. ™ " 77 listic/Ir*~yrated Environmental Manacement

0(” 1 A number of recently completed efforts directly confront recognized problems and limitations
&( WN’ with conventional risk assessment methodology. Each attempts to establish criteria and
\9‘{‘ o\ process(es) that provide a sufficiently comprehensive information base to support credible,
d)e technically defensible, and politically acceptable risk management and remedial decisions.

W A recurrent theme among all of these efforts has been the need to directly address those
important qualitative issues, social/cultural values, and elements of time traditionally ignored in
conventional risk assessment and piecemeal (crisis) environmental management. The focus of
these efforts has been to develop a more comprehensive and rigorous framework that specifically
includes qualitative considerations and social/cujtural values as an integral component of the risk
evaluation and decision making process. This focus is based on universal recognition that many
factors in addition to quantitative data are relevant to priority setting and risk management, and
that these must be included in the evaluation process in order to provide both credibility and
comprehensiveness to the nature, magnitude, and urgency of risks identified. Moreover, there is

~ consistent and universal recognition among these efforts of the critical need for integrated

) tribal/public participation throughout the decision making process for it.to gain the credibility
and popt i support necessary for success. -

These innovative risk evaluation efforts all have directly and successfully challenged the well
recognized limitations of conventional risk assessment methodology. They have attempted to
construct comprehensive and workable solutions that will improve both the usefulness and
defensibility of risk evaluation as an analytical support technique and as a decision-making tool.
These state-of-the-art studies consciously recognize and fully incorporate the full scope of risk
into their process, and show how it can be done efficiently, cost-effectively, and credibly.

In many respects, these approaches can meet Assistant Secretary Grumbly's mandate by building
in credibility and effective tribal/public participation throughout the process. The selected
examples highlight numerous, workable, and cost effective alternatives. The critical obstacle yet
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Congress or DOE (even though some might disagree). Not only affected communities, but
society as a whole will truly benefit, over both the short- and long-term, from substantive actions
that demonstrably protect human health, the environment, and cultural values. Many people
simply don't trust govemment and government officials these days--and rightfully so--because of
govermment's persistent failures to live up to commitments. Congress and especially DOE also
would benefit enormously and immeasurably from society's restored faith and trust in a
government that does not often seem to protect the interests of society as a whole.

The current annual Hanford EM budget (FY 95) is on the order of $1.4 billion. Current
planning in both DOE and Congress indicates that such order-of-magnitude levels are unlikely to
continue, regardless of actual field conditions. Allocation of the current Hanford budget is split
between varic  pre-—msinc’ lir- W eN\ :ment, Nuc M erials and il
Stabilization, Envir :ntal Restoration, Landiord, and others (Appendix J). For example,
funding for Environmental Restoration nationwide totals about 25% of DOE's EM budget, but at
Hanford this program accounts for only 13% of expenditures. Moreover, while it is expected
that the overall EM budget will decline in real dollars over the next few years, major new
"clean-up" responsibilities, such as the Savannah River Site, SC, and the Mound Plant, OH, will
be added, leaving even fewer dollars available for existing commitments.

As most people would perceive it, very little of this budget is directed at actual "clean-up" (i.e.,
the proactive components of remediation and restoration, decontamination and decommissioning);
the bulk of funds are spent on "waste management," or simply maintaining the status quo. For
example, at Hanford, fully two-thirds of the dollars now spent go simply to monitor and maintain
existing conditions (or confirm that they are growing worse) at tank farms, in contaminated
facilities, and to store hazardous wastes, and nothing more. Another 20% goes directly for
“overhead;" additional major indirect costs that further inflate this figure are hidden throughout
each program's budget. If progress in achieving "clean-up" is ever to occur, a fundamental
change in thinking, goals, and decision-making framew orks is desperately required.

1)_The Need for a Proactive On-the-Ground Commitment

"Clean-up" of DOE sites has come under increasing scrutiny by tribes, the public, and Congress
because considerable expenditures of public funds over the past five years have resulted in little
apparent accomplishment of outlined goals. Outside of DOE, there is widespread support for
proactive remedial and restoration actions: remove or stabilize existing wastes and
contamination, stop discharges into the Columbia River, pump-and-treat contaminated
groundwater, stabilize tank wastes and spent fuel, remove or reuse outmoded facilities, etc. To
most of Hanford's "stakeholders" and to most individuals of whatever community, these types of
actions are what most people think of as "clean-up.”

It's not that enough money is not available, it's more a lack of proactive commitment and focus
Zo actually conduct meaningful "clean-up" in the field and not Just maintain the status quo.
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Prioritization alone is not enougle The basic problem has been a refusal to act. Endless
discussions at DOE center on ancillary issues, having all the answers before beginning, waiting
for better/cheaper technology, residual risk and clean-up standards, duplicative monitoring, and a
focus on the letter but not spirit of regulaiory requirements. These distractions have in commnion
that they are all forms of delay or doing nothing. Together they have led to a remarkable lack
of action in the field to actually reduce or eliminate those very real risks that are affecting both
human and ecological communities every day.

Risk evaluation or prioritization cannot bzcome yet another excuse for rationalizing still further
delays or doing nothing, for continuing to stall meaningful actions while contamination spreads,
for failing to develop values-based remedial designs, or for refusii  to accept responsibility for
tough :cisions that lead to action. It is especially critical that, in an era of bu”~-tary
constraints, limited resources must target meaningful actions and focused data collection that
directly re ice current and future risks to humans and other communities, not just continued
monitoring. The longer we wait, the more complex, difficult, costly, and widespread problems
will become. Fences (or other institutionz! controls) alone cannot mitigate these threats, either
now or in the future.

2) Impacts of Proposed Budget Reductions for Cost-Effective Risk Reduc*~n

Proposed EM budget reductions over the next several years have been self-imposed at the DOE-
Headquarters level in an attempt to avoid perhaps a less selective Congressional budget axe.
Currently proposed major cutbacks for FY 1996 and 1997 mean that available funds will be
inadequate to meet scheduled TPA milestones, which constitute legally binding commitments on
the federal government. The focus of proposeci cuts would appear to bring virtually all
meaningful field remediation efforts, such as groundwater pump-and-treat programs, to a
grinding halt. To make matters worse in the eyes of tribes, the public, regulators, and
stakeholders, the Environmental Restoration Program appears to be the disproportionate focal
point of cuts year after year. Moreover, expensive new production activities that are now being
proposed cannot take precedence, and must not be permitted at the expense of "cleaning up" the
legacy of past weapons production activitizs. DOE appears to be deliberately setting Ttself up to
fail in the eyes of tribes, the public, and Congress when it proposes the largest cutbacks in just
those areas that demonstrate the most visible on-tha-ground action and have the greatest popular
support to accomplish what most people would consider "clean-up.”

DOE appears to be heading down the same road to failure because, in its panic to address both
real and feared budget cutbacks, it has retreated into its former (?) secretive habits and failed to
seek the support and involvement of its "constituents." By not involving its constituents, their
values, and interests in the hard decisions to be made, DOE is bound to repeat its past mistakes
and fail once again. For example, groundwater pump-and-treatment programs have received
widespread support from a diverse group of interests because they are proven to be highly
effective and meaningfully contribute to removing, reducing, or controlling further contaminant
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migration--both at Hanford and elsewhers. Few other "clean-up" programs share such a high
degree of popular support and demonstrated field success. Specifically, one groundwater pump-
and-treat project : " Iressing carbon tetrachloride contamination in the Hanford 200 Areas has
been enormously successful.** But DOE and especially its contractors have been disturbingly
quiet about this unabashed success story--perhaps because they then might be expected to
implement such programs more widely.

Contractors must not be allowed to control and further stall meaningful progress out of simple
self-interest and greed. It is not unusual for contractors to stall or oppose implementing an
agreed upon approach in order to simply perpetuate and institutionalize the incoming federal
dollars. The increasing proliferation of contractors (and contractor employees) at the Hanford
site has  eatly compounded already exacerbated communications problems and work efficiency.
Moreover, having too many contractors also has facilitated an "empire-building" mentality
consisting largely of petty turf battles. Many program managers appear to have lost all sight of
the overall purpose and direction of "clean-up" in their narrowly focused zeal to control
programs, staff, workscope, and ever more dollars. Unfortunately, contractors often contribute
more to Hanford's problems than to its desperately needed solutions.

Those who only question what is done without simultaneously asking how it is done miss the
point. Over a year ago, the Hanford Federal Facility Compliance Agreement was amended to
include a Cost and Management Efficiency Initiative geared to result in a savings of $1 billion at
Hanford alone over the next five years. Yet DOE and its contractors appear to have done little
to actually implement this desirable program, to actually eliminate top-heavy management,
excessive overhead and indirect costs, bureaucratic inefficiency, excessive and redundant
oversight, focus employee activities, and to actually get the dollars focused into on-the-ground
actions--such as Hanford groundwater pump-and-treat projects. To our knowledge, few if any
measures of success have been developed for this effort, and no . empts to solicit values,
involve outside interests, and to develop an overarching philosophy for improvement have yet
been made.

Similarly promising efforts such as the Schedule Optimization Study (1992) and the Project
Performance Improvement Plan (1994)--studies specifically commissioned by DOE--als0 have
faded into oblivion, once the initial fanfare and excitement has dissipated. These forums directly
address true obstacles to “clean-up" progress, but their recommendations are consistently ignored
by DOE managers who are much more a part of the problem than the solution. Rather than let
themselves be blamed, attention is diverted from the crux of the problem. For example, many
now call for scrapping the TPA, because "it" can be blamed as the source of delays and
excessive costs. This diversionary tactic is their first choice, even though DOE has made few
good faith efforts up to this point to live up to the agreements it signed, which were negotiated
in good faith. Another DOE strategy has been to reduce, postpone, or eliminate workscope and
staff in the field, but not in the managers' offices. What does this portend for DOE's already
tarnished credibility and trustworthiness in the eyes of tribes, the public, or Congress?
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A. The Lessons of Piecemeal Environmental M a~-—--t

The current lack of  integrated environmental management policy based on comprehensive and
« arly stated principles and objectives, either at Hanford specifically or throughout the DOE
complex in general, has resulted in a long and frustrating history of poor decisions, lost time,

and inestimatable sums of wasted public dollars. Constant internal reorganizations and
perpetually high staff turnover at DOE effectively prevent learning from either past mistakes or
successes. For example, the following recent failures from Hanford illustrate the dire need for
an overarching vision and consistency of purpose, a more sound integration of technical,
institutional, and cultural perspectives, a more sound and open intergovernmental decision
process, and a solid base of information to begin with.

* N-Springs barrier (failed to idress cultural sensitivity and overlooked technical
feasibility issues in rush to act),

* Waste entombment in grout (did not satisfy health and retrievability requirements and
failed to involve and meet public/tribal acceptance),

* EMSL siting and resiting (ignored cultural resource protection concemns voiced by both
tribes and DOE's own contractor),

* Proposal to quarry rip-rap or barrier material from sa :d sites such as Gable Mountain
(failure to consider affected tribal community/spiritual values and long-term,

- cumulative environmental impacts to on- or offsite quarry sites),

+ Aesthetic degradation of Gable Mountain from proposed nearby SMES siting (failure
to consider af  ted tribal community/spiritual.values),

* Location of ERDF within prime sage-steppz habitat (decision made without tribal/
public/natural resource trustee input, considering long-term environmental impacts,
or habitat mitigation requirements),

» Deficiencies of simple surface barriers for long-term environmental and value
protection (failure to provide long-term protectiveness, indirect and cumulative
impacts of mining vast amounts of hard rock and cover soils from external sites),

* Proposal to renege on 300 Process Trenches ROD (original agreement to remove
wastes now deemed "too hazardous" to workers), and

* Claim to have "cleaned up" 45% of the Hanford site (a highly deceptive public
relations campaign because only an infinitesimal fraction of 1% of contamination--
none radioactive--was involved, and restoration of disturbed areas is highly
limited).

- B. Thr “‘rength of Integrated/Holistic Environmental Manao 1t

On the other hand, defensible and widely acceptable decisions are much harder to enumerate.
Where they exist, each has in common components of the broader integrated environmental
management philosophy described herein, which depend upon a more effective and substantive
tribal/public involvement in values identification and multiple phases of decision making, and a
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more solid, if still incomplete, information base. The examples below owe their success to an
overarching vision that reflects widely accepted values and a consistency of purpose--elements
that are blatantly missing from any of the above failures.

+ Recently completed Environmental Restoration Program Refocusing amendments to
Hanford Tri-Party Agreement (which DOE balked at signing for months),

- Some Facility Transition planning, and

» The identified "Path Forward" for spent fuel in the K-basins.

In fact, the development of clearly defined principles, goals, and decision criteria and a single
sitewide engineering design basis which directly incorporates values, expectations, interests, and
rights will be essential to provide the holistic framework necessary for both technically
defensible and politically acceptable decisions. This process must include the fundamental
establishment of a comprehensive and effective intergovernmental process built together with
tribal sovereigns, and not just in response to them.

C. Retuming to Congress' Mandate

The success of DOE's environmental management program overall and the permanence of
decisions that result ultimately will require 2 much stronger information base than now exists.
Effective prioritization of activities can only occur with sufficient information, which will also
provide a baseline against which risk reduction progress can be measured in terms of both
health-effectiveness and cost-effectiveness, and for which cost-risk-health goals can be
developed. Credibility, however, will depend upon developing clear and focused data objectives
d will require an open process that facilitates ‘the equal participation of affected communities
and a comprehensive inclusion and evaluation of all major issues of concern. Current data
1ality ranges from zero to subjective to (occasionally) relative and (rarely) qualitative or
quantitative. Because of a long history of successful and sustainable environmental management,
tribes would appear to be one of the few sources of sound technical and policy guidance on what
information is needed for various decision contexts and how to collect it cost-effectively.
+ What is the relation between compliance agreement requirements and actual
environment, health, and safety effectiveness? |
« Under what circumstances is a life-cycle/cost-risk approach needed, when will a
budget-based approach suffice, and when must cultural values predominate?

In retuming to these original questions that Congress sought answers to, it is imperative to note
that credible cost-risk-benefit analyses cannot take place until a more comprehensive and
defensible risk picture begins to develop. This will requi the integration of both a sufficient
information base and the values of affected communities. This critical point appears to be
recognized by both Departmental and Congressional leaders, but now must result in actions
being implemented to provide the necessary scope of information together with the necessary
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A risk assessment covering only mechanistic exposure routes linking a single toxicological
component to simple one celled organisms, to mega fauna, then to humans, without accounting
for the time involved, does litile to express the complexity of the interrelationships between the

t litional American Indian, their lifestyles, their relationship with the earth and the natural
resources. Anyone attempting to derive and plot on a chart the life cycles of all the native
plants, animals, as well as the methods of storage, preparation, and all the unique
interrelationships that stem from the area of concern, in order to deduce the complete functional
pathways for exposure, will find that the process is probably beyond our capabilities and is
expensive. Charting whole ecosystems is certainty not in the im of this paper, moreover, 