TC

4.2.2 DEDICATION STRATEGY (NO REMOVAL OF WASTE AT EXISTING WASTE SITES, AND
IMPLEMENTATION OF COST-EFFECTIVE REMEDIAL AND CLOSURE ACTIONS AS
REQUIRED)

This section describes modifications at existing waste sites that include clo-
sure and could include further remedial actions, consistent with the Dedica-
tion strategy in which waste is not removed at any of the existing waste
sites, and the sites, with buffer zones, are dedicated for waste management
purposes.

Closure would be applied to inactive waste sites to reduce infiltration, con-
trol surface-water runoff, and reduce erosion and leachate generation. Clo-~
sure techniques include capping, grading, and revegetation; runoff diversion
and collection; and leachate control systems. Although individual site reme-
diation requirements would be determined by interactions with regulatory
agencies, for this EIS, remedial actions refer to measures that are applied in
addition to closure to control past or continuing releases of contaminants.
Remedial actions include in % treatment .

eroundwater numning and treatment.
reatment, groundwater pumping and treatment,

and containment or diversion. Appendix C presents more information on
remedial, treatment, and closure techniques.

Intermedia exchange or transfer of contaminants from corrective or remedial
actions applied to contaminated groundwater may result in transfer of
quantities of contaminants to other environmental media. For example, air
stripping of groundwater contaminanted with wvolatile organic chemicals results
in airborne releases of these compounds. While there is no impact to nearby
soils, vegetation, or surface streams, close coordination with regulatory
agencies is necessary for proper permitting and approval of these practices.
Similar conditions would apply in the case of reinjection of treated ground-
water to local aquifers or disposal of groundwater through NPDES outfalls,
disposal of sludges from liquid effluent treatment facilities, and disposal of
spent ion exchange media or carbon filters contaminated with radiocactivity or
hazardous organic compounds. Incineration of organic solvents presents still
another form of intermedia transfer when halogenated solvents, nitrogen, or
sulfur-containing materials are converted to acidic off-gases that could be
released to the atmosphere, or are combined in air scrubber sludges as a
result of uneutralization or other absorbent mechanisms in stack scrubber
systems. End products from hazardous or radioactive waste pretreatments pose
similar concerns that must be evaluated before process selections are
finalized,

Under the Dedication strategy, all existing basins that had not been filled
previcusly would be backfilled after any water has been removed. Table &4-17
lists the basins containing water and methods of disposal for the contained
liquids. Bottom sediments or sludges would be stabilized before backfilling.

Low-permeability infiltration barriers would be installed to cap selected
waste sites (Table 4-18) to minimize the migration of material remaining in
the ground into the groundwater. These selections are based on projections of
constituent migration made for the No-Action strategy (Section 4.2.1) to pro-
vide a basis for preliminary cost estimates for this EIS.
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Table 4-17. Basin Liquid Disposal Methods

Site

Number Name Building Method

1-4 Metallurgical laboratory basin 904-1106 Batch neutralization and
discharge to stream

1-8 SRL seepage basin 904-53G Move to basin 904-55G

1-9 SRL seepage basin 904-53G Move to basin 904-55G

1-1¢ SRL seepage basin 904-54G Move to basin 904-55G

1-11 SRL seepage basin 904-55G Allow to drain and dry

1-12 M-Area settling basin® 904-51G Decant to Lost Lake

1-13 Lost Lake?® 904-112G Allow to drain

2-1 F-Area acid/caustic basin 904-74G Neutralize and discharge
to stream

2-2 H-Area acid/caustic basin 904-75G Neutralize and discharge
to stream

2-5 H-Area retention basin 281-3H Disposed to operating
H-Area retention basin

2-10 F-Area seepage basin® 904-41G Allow to drain and dry

2-11 F-Area seepage basin® 904-42G Allow to drain and dry

2-12 F-Area seepage basin® 904-43G Allow to drain and dry

2-13 F-Area seepage basin (old) 904-49G Allow to drain and dry

2-14 H-Area seepage basin® 904-44G Allow to drain and dry

2-15 H-Area seepage basin® 904-45G Allow to drain and dry

2-16 H-Area seepage basin® 904-46G Allow to drain and dry

2-17 H-Area seepage basin® 904~56G Allow to drain and dry

3-3 R-Area acid/caustic basin 904-77G Neutralize and discharge
to stream

5-5 TNX seepage basin (new) 904-102G Transfer to TNX effluent
treatment plant

8-2 K-Area acid/caustic basin 904-80G Neutralize and discharge
to stream

8-4 K—-Area reactor seepage basin 904-65G Allow to dry

9-2 L-Area acid/caustic basin 904-79G Neutralize and discharge
to stream

9-12 l-Area 0il and chemical basin 904-83G Remove water to storage/

10-2 P-Area

disposal facility

acid/caustic basin 904-78G Neutralize and discharge
to stream

®Closure plans

Remedial actions would be performed as needed to conform to groundwater pro-
tection requirements resulting from interactions with regulatory agencies and
site-specific information. Additional groundwater monitoring
wells would be installed and existing and new wells would be monitored in con-

on detailed

have been prepared or filed for these basins.’

formance with post-closure care requirements.
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Table 4-18. Waste Sites Assumed To Be Capped with Low-Permeability Barriers

A~ and M-Areas R-Are
1-2 Metals burning pit 3-7 R-Area reactor seepage basin
1-3 Silverton Road waste site 3-8 R—-Area reactor seepage basin
1-4 Metallurgical Lab. basin 3-9 R-Area reactor seepage basin
1-5 Miscellaneous chemical basin 3-10 R~Area reactor seepage basin
1-8 Through 1-11 SRL seepage basins 3-11 R-Area reactor seepage basin
1-12 M-Area settling basin 3-12 R-Area reactor seepage basin

F- and H-Areas TNX-Area
2-5 H-Area retention basin 5=3 TNX burying ground
2-6 F-Area retention basin 5-4 TNX seepage basin (old)
2-7 Radioactive waste burial ground 5-5  TNX seepage basin (new)
2-8 Mixed-waste management facility
2.9 Radioactive waste burial ground Road A Area
2-10 F-Area seepage basin 7—1 Road A chemical basin
2-11 F-Area seepage basin
2-12 F-Area seepage basin K-Area
2-13 F-Area seepage basin {(old) 3-4  K-Area reactor seepage basin
2-14 H-Area seepage basin
2-15 H-Area seepage basin L-Area
2-16 H-Area seepage basin 9-12 L-Area o0il and chemical basin

2-17 H-Area seepage basin
Miscellaneous Areas
11-1 SRL o0il test site

Fences, pylons, and signs would be erected at appropriate sites as needed.
Inspection and maintenance (mowing, etc.) would be performed routinely as part
of overall good housekeeping practices.

4.2.2.1 Groundwater Impacts

The following paragraphs describe groundwater impacts from implementation of
no-removal-and-closure actions at the various waste sites in each geographic
group.

The resgults of the model analvsges +Finane micht he
8 g or the m analyses CLions mignt be

remedial ac
required at some sites to reduce the predicted concentration of certain con-
stituents in the groundwater to within the applicable standards. A number of
actions could provide remediation (see Appendix C). One corrective action
would be groundwater extraction and treatment to remove constituents, such as
volatile organic compounds. Such a system is now in operation in M-Area. For
this EIS, the feasibility of groundwater extraction at appropriate sites is
assumed at the waste sites discussed in the sections that follow. However,
the choice of actual remedial action would depend on the results of site-

specific investigations and regulatory agency agreement,

GrOunQWater pumping is an accepted method for the extraction of contaminants
and, in certain cases, is also a cost-effective method for the limitation of
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contaminant transport into surrounding water bodies. However, such pumping
can affect groundwater extraction at other wells.

A beneficial impact realized in the M-Area groundwater remedial action is the
removal of more than 99 percent of volatile organic compounds (VOCs) from the
recovered groundwater. After one year of operation, more than 55,000 pounds
of VOCs were removed from the groundwater.

Another impact that could result from groundwater extraction is ground surface
subsidence; that is, the elevation of the ground surface could be reduced
measurably as the water table is lowered or as the pressure in a confined
aquifer is reduced. However, due to the limited drawdown expected, such
effects are considered to be insignificant.

Hydraulic effects of groundwater pumping could be limited through the use of
reinjection in conjunction with the pumping. Extracted and treated ground-—
water meeting applicable Natiomal Pollutant Discharge Elimination System
(NPDES) requirements also could be discharged to nearby surface streams.

The potential need for groundwater corrective action in a geographic group
following the implementation of the Dedication strategy is indicated when peak
constituent concentrations in the 1- and 100-meter wells are predicted to
exceed MCLs or comparable criteria. This differs from no action, which
protects the offsite environment but does not necessarily meet criteria for
the protection of onsite groundwater. Further, because these exceedances can
occur at either a l-meter or a 100-meter well, individual site contributions
are not added to determine if there is a potential for cumulative effects in a
geographic grouping. Actual monitoring data and more detailed site-specific
modeling would be required to determine the extent and nature of groundwater
corrective actions in an area.

The predicted peak concentrations for the acid/caustic basins and the burning/
rubble pits are from PATHRAE modeling for the site in each of these two func-
tional groups that has the largest inventory of contaminants. These upper-—
bound impact predictions are for the L-Area acid/caustic basin and the C-Area
burning/rubble pit. Actual peak concentrations for the other acid/caustic
basins and burning/rubble pits would depend on site-specific inventories,
which could be considerably lower,

Table 4-19 lists constituents in A- and M-Areas that are predicted to exceed
MCLs and that could require remedial action under the Dedication strategy.
The predominant contaminants are trichloroethylene and tetrachloroethylene.
Others that exceed MCLs are tetrachloromethane, 1,1,l-trichloroethylene,

arsenic, barium, cadmium, nickel, nitrate, and tritium.

Five chemical and 13 radionuclide constituents are predicted to exceed MCLs
and require remedial actions in F- and H-Areas for the Dedication strategy, as
indicated in Table 4-20. The <chemical constituents are lead, mercury,
nitrate, trichloroethylene, and tetrachloroethylene. The radionuclides are
strontium-90, yttrium-90, nickel-63, cobalt-60, technetium-99, cesium-134 and
137, wuranium-238, plutonium-238 and -239, iodine-129, neptunium-237, and
tritium.
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Groundwater pumped from recovery wells would be processed to achieve concen-
trations within MCLs. Treated groundwater could be discharged to Four Mile
Creek or Upper Three Runs Creek, the natural discharge locations for the
water-table aquifer, or could be injected to recharge that aquifer. Discharge
to streams would conform to NPDES and RCRA requirements and would not impact
these water bodies. Reinjection would essentially increase the travel time of
constituents in the groundwater, which could be an effective method of reduc-
ing the concentration of short half-life isotopes such as tritium. Ground-
water withdrawal with discharge to surface waters would have an insignificant
effect on water-table elevations in F- and H-Areas.

Table 4-21 1lists lead, trichloroethylene, tetrachloroethylene, cesium-137,
MCLs in R-Area under the Dedication strategy. The R-Area reactor seepage
basins are the only sources of radionuclides that are predicted to exceed
standards. Potentially all of the contaminants predicted to exceed standards
in the R-Area could be treated. If groundwater pumping were employed, the
drawdown effects would probably be localized and transitory. If drawdown were
found to be a problem, the treated water would be reinjected into the aquifer
from which it was withdrawn. Otherwise, the treated water would be discharged
to nearby onsite streams in compliance with NPDES requirements.

Chromium, trichloroethylene,'and tritium are the only constituents in C- and
CS-Areas predicted to exceed MCLs under the Dedication strategy (Table 4-22).
All the contaminants identified as exceeding standards potentially c¢ould
require treatment to meet regulatory standards. The considerations of draw-
down effects, reinjection, or surface discharge resulting from any groundwater
extraction would be the same asg those described above for R-Area.

Table 4-23 1lists the constituents in TNX-Area that are predicted to exceed
MCLs under the Dedication strategy (barium, chromium, lead, nitrate, tri-
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ped from
recovery wells and processed to reduce contaminant levels to within MCLs or
requirements established through regulatory interactioms. Treated groundwater
would be discharged to the Savannah River swamp, the natural location of
outcropping for the water-table aquifer. Drawdown of the water—table due to
groundwater withdrawal is expected to be local and insignificant.

The D-Area oil seepage basin (Building 631-G) is the only waste management
unit in D-Area. PATHRAE simulations project that the concentration of
tetrachloroethylene at the l-meter well (0.02 milligrams per liter) exceeded
its health-based standard (0.0007 milligrams per 1liter) in 1977 for all
actions including the Dedication strategy. As in the nearby TINX-Area, the
direction of groundwater flow in D-Area is toward the Savannah River.
Likewise, because of higher head in the Middendorf/Black Creek, contamination
of this aquifer is unlikely.

The constituent concentrations in the miscellaneous waste sites grouping did

not meet the threshold selection criteria for PATHRAE modeling. All
constituents at these sites would be expected to be within MCLs under the
Dedication strategy. Therefore, groundwaier corrective actious are not
considered likely din those areas. Under the Dedication strategy, the

concentration of uranium-238 at the Road A chemical basin is predicted to be
270 picocuries per liter in the year 2985, which is above its MCL (24
picocuries per liter).
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Four constituents predicted to exceed MCLs in K-Area under the Dedication
strategy are lead, chromium, trichloroethylene, tetrachloroethylene, and
tritium (Table 4-24}. Additional corrective actions, such as contaminated
groundwater withdrawal and treatment, could be employed to meet regulatory
standards and protect human health and the environment,.

The considerations of drawdown effects, reinjection, or surface discharge
resulting from any groundwater extraction would be the same as those described
for R-Area above.

Table 4-25 identifies 10 chemical and five radioactive constituents in L-Area
that are predicted to exceed MCLs under the Dedication strategy. Most of the
chemical constituents are organics, issued to originate primarily from the CMP
pits; these are 2,4,5-TP (silvex), 2,4-D, endrin, toxaphene, benzene, tri-
chloroethylene, tetrachloroethylene, dichloromethane, and chloroethylene. The
other chemical constituent that exceeds MCLs in L-Area is lead., Radioactive
constituents include tritium, cobalt-60, strontium-90, yttrium-90, and

s .
oo At aen 261
LG L L LWL L .

Additional corrective actions, such as the installation of a groundwater
extraction system to reduce the levels of listed contaminants, could result in
intermedia impacts both individually at each site and cumulatively, as
discussed above.

Lead, trichloroethylene and tetrachloroethylene are predicted to exceed MCLs
in P-Area under the Dedication strategy (Table 4-26).

If an action such as groundwater extraction and treatment is undertaken to
meet regulatory standards, the drawdown effects are expected to be localized
and transitory, If drawdown were found to be a problem, the treated water
would be reinjected into the aquifer from which it was withdrawn. Qtherwise,
the treated water would be discharged to nearby onsite streams, probably to
the natural aquifer outcrop. Such discharges would be in compliance with all
pertinent standards.

Summary of Groundwater Effects Under Dedication Strategy

This analysis indicates that groundwater corrective action could be required
at 9 of the 11 geographic groups hecause of constituent concentrations in
groundwater that exceed MCLs or comparable criteria. The predominant
constituents predicted by PATHRAE code to exceed MCLs are nitrate, lead,
trichloroethylene, tetrachloroethylene, tritium, and strontium—90.

4.2,2.2 Surface-Water Impacts

As a regult of closure and groundwater remedial actions to be conducted under
this strategy, the concentrations of tritium, tetrachloroethylene, and nitrate
which are calculated to exceed MCLs in surface water for no action would be
brought into compliance. Corrective action could consist of groundwater with-
drawal and treatment, with subsequent discharge of treated groundwater to

onsite streams in compliance with applicable NPDES permits.
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Table 4-24. Peak Concentrations for Dedication Strategy, K-Area

a

PATHRAE - Peak concentrations

Chemicals (mg/L) Radionuclides (pCi/L)

Waste Management Site Trichloro- Tetrachloro-
facility number Pb ethylene ethylene H-3
K-Area burning/ 8-1 (b) 1.9 {(b) {b)
rubble pit (1978)
K-Area acid/ 8-2 0.054 (1) 0.094 (b)
caustic basin (1971) (1971) (1971)
K-Area reactor 8-4 (b) (b) (b) 7.2 x 10°
seepage basin (1960)
Standard® 0.05 0.005 0.0007 8.7 x 10°

?Year of occurrence in parentheses. Only the constituents with peak con-
centrations that exceed standards at one or more waste sites are given.
"Constituent did not meet threshold selection eriteria for PATHRAE modeling
or peak concentration is within regulatory standard.

“Sources: EPA, 1985a, 1985b (tetrachloroethylene), and EPA, 1987. ICRP Publi-
cation 30 (ICRP, 1978) methodology was used to determine concentrations that
yield an annual effective whole-body dose of 4 millirem.

4.2.2.3 Radiological Doses

For the Dedication strategy, Table 4-27 lists peak annual doses to the maxi-
mally exposed individual from the 21 low-level radicactive and mixed-waste
sites, and their years of occurrence. These doses assume that the maximally
exposed individual resides on the SRP after institutional control is relin-
quished in 100 years. The groundwater-well pathway is the most significant,
contributing more than 95 percent of the total dose at those sites with peak
annual doses of 0.10 millirem or more, with the exception of the old TNX
seepage basin., At that site, resuspension of contaminated dust from the
unvegetated outfall delta results in a first year dose of 12.3 millirem, The
reclaimed-farm pathway contributes all the 0.071-millirem and 1.4 x 1077
millirem doses from the SRL seepage basins and the TNX burying ground,
respectively.

The R-Area seepage basins are predicted to exceed the &4-millirem EPA annual
drinking-water dose limit and the 100-millirem DOE annual dose limit for all
pathways via water consumption from the l-meter well under the Dedication
strategy (630 millirem in 2111). Six additional sites predicted to exceed the
4-millirem EPA annual drinking-water limit after closure only {(no groundwater
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Table 4-26. Peak Concentrations for Dedication Strategy, P-Area

a

PATHRAE - Peak Concentration

Chemicals, mg/L

Waste
management Sice Trichloro- Tetrachloro-
facility number Pb ethylene ethylene
P-Area burning/ 10-1 (b) 1.9 (b)
rubble pit (1978)
P-Area acid 10-2 0.054 () 0.094
caustic basin (1971) (1971)
Standard® 0.05 0.005 0.0007

®Year of occurrence in parentheses. Only the constituents with peak concentra-
tions that exceed standards at one or more waste sites are given.

"Constituent did not meet threshold selection criteria for PATHRAE modeling or
peak concentration is within regulatory standard.

“Sources: EPA, 1985a, 1985b (tetrachloroethylene), and EPA, 1987. ICRP Publi-
cation 30 (ICRP, 1978) methodology was used to determine concentrations that
yield an annual effective whole-body dose of 4 millirem per year.

remediation), are the H-Area retention basin (81 millirem from the l-meter
well in 2085), the radioactive waste burial grounds (14 millirem from the
100-meter well in 2085), the F-Area seepage basins (5.7 millirem from the
l-meter well in 2985), the old F-Area seepage basin (34 millirem from the
l-meter well in 2370), the Road A chemical basin (4.3 millirem from the
l-meter well in 2985), and the L-Area oil and chemical basin (6.1 millirem
from the l-meter well in 2185). The complete Dedication strategy (i.e.,
closure and remedial action as required) would reduce these doses to below the
4-millirem annual EPA drinking-water dose limit. All sites comply individ-
ually with the 25-millirem DOE annual dose limit for the atmospheric pathway.
The annual doses received from all pathways by the maximally exposed indivi-
dual residing at the SRP boundary during the year of closure and onsite during
the peak exposure year (2111) are 12.3 and 6.4 x 10* millirem,
respectively. The latter dose neglects the implementation of postclosure
groundwater remedial actions, which would reduce that dose to less than 10
millirem per year (including about 8.7 millirem from direct exposure to the
unreclaimed outfall delta).

The annual collective doses received by the population during the first year

and 100 years (2085) from the time of implementation of the Dedication
strategy are 3.9 and 3.0 person-rem, respectively, of which the atmospheric
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Table 4-27. Peak Annual Doses to the Maximally Exposed Individual from
Radiological Releases for the Dedication Strategy

Maximum
individual Year of
Low-level and mixed waste sites dose (mrem) Peak dose
H-Area retention basin 81 2085
F-Area retention basin 0.057 2318
R-Area Bingham pump outage pits 0.20 2085
R-Area reactor seepage basins 630 2111
Ford Building waste site 0
TNX burying ground 1.4 x 107° 2085
K-Area Bingham pump outage pit 0.20 2085
K-Area reactor seepage basin 0.22 2085
L-Area Bingham pump outage pits 0.20 2085
P-Area Bingham pump outage pit 0.20 2085
SRL seepage basins 0.071 2085
M-Area settling basin and Lost Lake 0.0072 2085
Radioactive waste burial ground, mixed waste 14.0 2085
management facility (mew), and radiocactive
waste burial ground (old)

F-Area seepage basins 5.7 2985
F-Area seepage basin (old) 34 2370
H-Area seepage basins 1.3 2185
Ford Building seepage basin 0.57 2393
INX seepage basin (old) 12.3 1985
TNX seepage basin (new) 1.4 2614
Road A chemical basin 4.3 2985

1d chemical basin 6.1 2185

L-Area 0il an

pathway of the old TNX seepage basin releases alone contributes more than 65

percent. Appropriate remedial actions could reduce these doses further.

4,2.2.4 Health Effects

Radiclogical

The health effects presented in this section are based on the Dedication
strategy doses without further groundwater remedial action.
lifetime health risks to the maximally exposed individual resulting from peak

Table 4-28 1lists

annual radioactive releases from 21 low-level and mixed waste sites.

The fatal health risks to the maximally exposed individual residing at the SRP
boundary from exposures during the year of closure (1985 assumed) and residing
onsite during the peak year (2111), are

- T e 1 oo

respeccl

3.4 x 10°°¢

and

-4

1.8 x 1077,

ely. The corresponding maximum lifetime risks would be 1.7 x 1
-3

t_'
and 9.0 x 1077, respectively, assuming a 50-year exposure at the peak annual

rate,
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Table 4-28. Radiological Health Risks to Maximally Exposed Individual
from the Peak Annual Doses for the Dedication Strategy

Maximum
individual Lifetime
risk (HE for exposure
Low-level and mixed waste sites peak year dose) risk®
H~Area retention basin 2.3 x 107° 1.2 x 107°
F-Area retention basin 5.6 x 107° 8.0 x 1077
R-Area Bingham pump outage pits 3.4 x 107° 2.8 x 107°
R-Area reactor seepage basins 1.8 x 107° 9.0 x 107°
Ford Building waste site 0 0
TNX burying ground 3.9 x 107° 2.0 x 107°
K-Area Bingham pump outage pit 5.6 x lO_f 2.8 x lO’f
K-Area reactor seepage basin 6.2 x 107° 3.1 x 107°
L-Area Bingham pump outage pits 5.6 x 107° 2.8 x 10°°
P-Area Bingham pump outage pit 5.6 x 107° 2.8 x 107°
SRL seepage basins 2.0 x 107° 1.0 x 107°
M-Area settling basin and Lost Lake 2.0 x 107° 1.0 x 1077
Radioactive waste burial ground, mixed waste 3.9 x 1077 2.0 x 107
management facility (new), and radiocactive
waste burial ground (old)
F-Area seepage basins 1.6 x 10°° 8.0 x 107°
F-Area seepage basin (old) 9.5 x 107° 4.8 x 107°
H-Area seepage basins 3.6 x 1077 1.8 x 107°
Ford Building seepage basin 1.6 x 1077 8.0 x 10°°
TNX seepage basin (old) 3.4 x 107° 1.7 x 107°
TNX seepage basin (new) 3.9 x 1077 2.0 x 107°
Road A chemical basin 1.2 x 10°° 6.0 x 107°
L-Area o0il and chemical basin 1.7 x 107° 8.5 x 107°

Assumes a 50-year exposure at peak year dose.

The number of fatal health effects predicted for the population in the SRP
region as a result of exposures during the year of closure and during the
one-hundredth year (2085) are 1.1 x 107° and 8.4 x 107°, respectively.
Lifetime effects of exposures at the same rate would total 5.5 x 107% and
4.2 x 107? cancer deaths, respectively.

Appropriate remedial actions could reduce the doses and health effects further.
Chemical

Groundwater/Surface-Water Pathway

Tables 4-29 and 4-30 summarize the risks posed under the Dedication strategy
in each geographic region via the groundwater/surface-water pathway.

For the A- and M-Area geographic grouping, the highest total carcinogenic risk
for 50-year exposures following 2085 is l.2 x 10™°, presented by the M-Area
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settling basin at the 100-meter well. The peak risk is 1.3 x 107", due to
tetrachloroethylene at the miscellaneous chemical basin l-meter well and 100-
meter well from exposures peaking in 2024 and 2033, respectively,

The M-Area settling basin also presents the highest noncarcinogenic risks for
exposures in 2085, with hazard indexes of 2.1 at the 100-meter well and
2.9 x 107! at the l-meter well. Maximum chemical-specific, noncarcinogenic
hazard indexes are also posed by nitrate in these wells: 2.1 x 10> in the
1-meter and 100-meter wells for exposures in 2052.

In the F— and H-Area geographic grouping, the highest total carcinogenic risk
from 50-year exposures following 2085 presented under the Dedication strategy
by the 100-meter well is insignificant. However, the peak risk for the domi-
nant carcinogenic chemical (1.7 x 10”%) was presented by trichloroethylene
from hypothetical exposures peaking at the l-meter well in 1978.

The mixed-waste management facility and old radiocactive waste burial grounds
present the highest noncarcinogenic risks from exposures in 2085, with hazard
indexes of 1.1 in the i-meter well and 5.5 in the 100-meter well. The domi-
nant noncarcinogenic chemicals are nitrates, presenting an ADI fraction of
6.9 x 10" in 1987 at both the 1- and 100-meter wells at the F-Area seepage
basins.

All four strategies present the same carcinogenic and noncarcinogenic risks
for the groundwater/surface-water pathway for the R-, C-, CS-, TNX-, Road A,
K-, and P-Area geographic groupings. The carcinogenic risks are the same
under all strategies for the L-Area geographic grouping. See Section 4.2.1.4.

The total noncarcinogenic risks for exposures in 2085 under the Dedication
strategy are greatest for the l-meter well at the L-Area oil and chemical
basin (hazard index of 3.8 x 107'). As under the No-Action strategy, the
dominant noncarcinogenic chemical risk of 4.8 is posed by silvex at the CMP
pits l-meter well in 2012,

Atmospheric Pathway

Table 4-31 lists risks to the maximally exposed individual and to the popu-
lation for the Dedication strategy due to carcinogenic atmospheric releases.
Risks due to noncarcinogenic releases are not considered significant for the
three selected years. Major contributors to total risk due to carcinogenic
releases are from burning/rubble pits and the M-Area air stripper. The major
chemical contributors to the risk are trichloroethylene and chromium-VI.
Risks are generally higher for 2085 than for 1985 because the maximally
exposed individual is assumed to be much closer to the waste site. This
results in higher exposures, even though the source strength might have
decreased due to leaching over the previous 100 years.

4.2.2,5 Ecological Impacts

Potentrial immnante Af tha TNadil
—-—aul FEATA VY
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similar to those discussed in Section 4.2.1.5. This is true since in most
cases the diluted concentrations of contaminants subjected to PATHRAE analysis
did not significantly change under any of the closure actions. It is likely

that the wastes evaluated on the basis of contaminant concentrations of
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downgradient wells and stream dilution would also not change since many wastes
have already leached to the groundwater and would continue to outcrop for
years. )

The Dedication strategy would eliminate potential impacts to wildlife
resulting from the consumption of contaminated standing water and bio-
intrusion, as described in Sectionm 4.2.1.5. All open basins would be drained,
backfilled, and revegetated. Thus, none of the waste sites would have open
basins to retain water, and the contaminated soils would be buried. If the
roots of the vegetation do not penetrate into the contaminated layer, bio-
intrusion should not be a problem. Proper site maintenance would prevent
establishment of deep-rooted plants. This strategy would not eliminate poten-
tial impacts to wildlife from consuming undiluted groundwater at the outcrop.
The potential impacts related to the consumption of undiluted groundwater
would be similar to those described in Section 4.2.1.5.

Noise and habitat disturbance related to the Dedication strategy could
adversely impact wildlife. These impacts could eliminate use of the sites by
some animals; however, impacts would be short-term. Current information does
not permit an accurate determination of potential impacts from borrow pit
activities, although these are not expected to be significant in the context
of overall site land uses. As indicated in Section 4.2.1.5, some endangered
and threatened species, including a candidate species, exist on the SRP.
Based on surveys conducted on the SRP, none of these species have been found
to reside within the immediate vicinity of any of the waste sites with the
exception of the candidate species, the sand burrowing mayfly, located within
200 meters of the 0ld F-Area Seepage Basin, and an American alligator residing
in the M-Area Settling Basin. As noted in Section 4.2.1.5, bald eagles have
been sighted flying in the wvicinity of a number of waste sites, but there are
no active nest sites that have been located near any of these sites. Impacts
should not occur to the sand burrowing mayfly if erosion control measures are
closely followed. The American alligator residing in the M-Area Settling
Basin would be displaced due to closure. Eagle flights near sites could be
temporarily affected due to noise and disturbance; however, no adverse
long-term impacts would occur.

The Dedication strategy would eliminate the potential impacts to wetlands from
contaminated basin overflow, but would not eliminate potential impacts from
contaminated groundwater; sedimentation impacts are also possible. Because
all open basins would be drained, backfilled, and revegetated, the potential
for basin overflow would be removed. The discussion of contaminated ground-
water affecting wetlands is presented in Section 4.2.1.5, As mentioned above,
levels of groundwater contaminants are not expected to change significantly
under any closure actions; thus, impacts to wetlands and their associated
wildlife could occur. Impacts to wetlands located near waste sites could
arise due to erosion from closure activities. However, proper erosien control
measures could prevent or reduce such impacts. Most sites, however, are
sufficiently removed from wetlands that sedimentation impacts would not likely
occur.
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4.2.2,.6 Other Impacts

Occupational Risk

Carcinogenic and noncarcinogenic risks have been estimated for workers at one
site under the Dedication strategy: the M-Area settling basin and associated
areas f{overflow ditch and seepage area and Lost Lake), which are to be drained
prior to closure. For pﬁq}ected workers at this site, the total carcinogenic
risk would be 7.1 x 10°°° and the total noncarcinogenic risk would be 7.9 x
10~ from airborne materials.

Archaeological/Historical Impacts

The Dedication strategy would not affect any archaeological and/or historice
resources. A survey in the existing waste site areas located no significant
sites requiring impact mitigation (see Section 4.2.1.6),

Socioeconomic impacts for this strategy would be insignificant because the
projected peak construction workforce would not exceed 200 persons and would
be drawn from the existing construction workforce employed on the Plant,
Because these workers already reside in the SRP area, no additional impacts to
local communities and services due to inmigrating workers are expected to
occur.

4.2.3 ELIMINATION STRATEGY (REMOVAL OF WASTE TO THE EXTENT PRACTICABLE FROM
EXISTING WASTE SITES, AND IMPLEMENTATION OF COST-EFFECTIVE REMEDIAL AND
CLOSURE ACTIONS AS REQUIRED)

Under the Elimination strategy, buried waste and contaminated soil at all
existing waste sites would be excavated, packaged, and transported to one of
five SRP storage/disposal facilities: the existing sanitary landfill, a new
low-level radioactive waste facility, a new hazardous waste facility, a new
mixed waste facility, or the cement/flyash matrix (CFM) facility in Y-Area.
Table 4-32 lists the estimated volumes of waste and contaminated soil in each
existing waste site. Recovery of this waste would require slightly greater
volumes to be excavated and transported to a suitable storage/disposal facil-
ity. Table 4-32 also lists the volumes of backfill required, the distance
from each waste site to the storage/disposal facility, and the facility uti-
lized. The volumes and distances are preliminary values used in this EIS only
to describe the likely range of impacts of the proposed actions.

Any liquids in the open basins would be managed as indicated in Table 4-17
before any excavation is begun. Low—permeability infiltration barriers would
be installed to cap the excavated waste sites listed in Table 4-33,

Following waste removal and closure, additional groundwater monitoring wells
would be installed as required, and existing and new wells would be monitored
in accordance with requirements. As in the case of the Dedication strategy.,
remedial actions would be performed as required (see Section 4.2.2).

Good housekeeping practices would continue, including the installation of new
fences and pylons.




Table 4-33. Excavated Waste Sites Assumed to be Capped
with Low Permeability Barrier
A- and M-Areas R-Area
1-3 Silverton Road waste site 3-7 R-Area reactor seepage basin
1-8 SRL seepage basin 3-8 R-Area reactor seepage basin
1-9  SRL seepage basin 3-9 R-Area reactor seepage basin
1-10 SRL seepage basin 3-10 R-Area reactor seepage basin
1-11 SRL seepage basin 3-11 R-Area reactor seepage basin
3-12 R-Area reactor seepage basin
F- and H-Areas
2-5  H-Area retention basin TNX Area
2-6 F-Area retention basin 5=3 TNX burying ground
2-7 Radioactive waste burial ground
2-8 Mixed-waste management facility
2-9 Radioactive waste burial ground Road A Area
2-10 F-Area seepage basin 7-1  Road A chemical basin
2-11 F-Area seepage basin
2-12 F-Area seepage basin K-Area
2-13 F-Area seepage basin (old) 8-4 K-Area reactor seepage basin
2-14 H-Area seepage basin
2-15 H-Area seepage basin L-Area
2-16 H-Area seepage basin 9-12 L-Area o0il and chemical
basin
2-17 H-Area seepage basin

4.2.3.1 Groundwater Impacts

The following paragraphs discuss groundwater impacts from waste constituents
released from the various waste sites in each geographic group. They also
present peak constituent concentrations predicted by the PATHRAE computer code
to exceed MCLs or comparable criteria in each geographic group following
implementation of the Elimination strategy. Corrective actions could be
required to bring these constituent levels to within health-based concen-
tration limits.

Table &4-34 lists constituents in A- and M-Areas predicted to exceed MCLs or
comparable criteria under the Elimination strategy. The primary constituents
are trichloroethylene and tetrachloroethylene. Others are tetrachloromethane,
1,1,1-trichloroethylene, arsenic, barium, cadmium, lead, nickel, nitrate, and
tritium. Groundwater remediation would follow the same general pattern
described in Section 4.2.2.1.

Implementation of the Elimination strategy at all existing waste sites in
F- and H-Areas 1is not predicted to change the concentration of chemical con-
taminants in the groundwater from that calculated in the Dedication strategy,
as indicated in Table 4-20. Table 4-35 lists the radicactive constituents
predicted to exceed MCLs or comparable criteria in F- and H-Areas. Potential
groundwater impacts are similar to those described in Section 4.2.2.1.
Groundwater remedial action would be implemented as regquired to reduce the
concepntration of constituents to below applicable standards.
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Table &4-36 1lists 1lead, trichloroethylene, tetrachloroethylene, cesium-137,
tritium, strontium-90, and yttrium-90 as the constituents predicted to exceed
MCLs or comparable criteria in R-Area under the Elimination strategy. The
R-Area reactor seepage basins are the sources of radionuclides that exceed
standards. Strontium-90 and yttrium-90 would be the only substances reduced
by this strategy, compared to the No-Action strategy.

Remedial action, such as contaminated groundwater withdrawal and treatment to
meet regulatory standards, could be implemented for all the contaminants
determined to exceed standards.

The Elimination strategy in C- and CS-Areas resultsg in predictions of the same

—— T o b 3
peak concentrations as those under no action {see Table 4-22), with the excep-

tion of chromium from the Ford Building seepage basin, whlch is reduced to
below its MCL. This strategy could require contaminated groundwater with-
drawal and treatment or some other action after closure to meet regulatory
standards for those contaminants determined td exceed standards.

The Elimination strategy at existing waste sites in the TNX, K- and P-Areas is
not predicted to reduce the peak concentrations of contaminants in the ground-
water below those presented for the Dedication strategy in Tables 4-23, 4-24,
and 4-26, respectively., The Elimination strategy in D-, Road A and L-Areas
also leaves peak concentrations unchanged with the exception of americium-241
in L-Area, which is reduced to below its MCL (see Table 4-25). Groundwater
remedial action could be required to reduce the concentration of constituents
listed to below applicable standards.

PATHRAE predicts the peak constituent concentrations in the miscellaneous
waste site grouping to be within MCLs or comparable criteria. Groundwater
corrective action is not expected to be required in these areas under any
strategy.

Summary of Groundwater Effects

Groundwater corrective action could be regquired at 9 of the 11 geographic
groups, because the constituent concentrations exceed MCLs or comparable cri-
teria. The number of groups is unchanged from that estimated for the Dedi-
cation strategy, but the extent of required remedial actions is expected to be
less under the elimination strategy. The predominant constituents predicted

by PATHRAE to exceed MCLs or comparable criteria under the E11m1nat10n
c:frnfpo—v are nitrate

wLaLTE AL

and strontium—QO.

s

4.2.3.2 Surface-Water Impacts

The closure and remedial actiong to be c¢onducted under this strategy would
result in surface-water quality improvements similar to those identified in
Section 4.2.2.2.

4.2.3.3 Radiological Doses

For the Elimination strategy, Table 4-37 lists peak annual doses to the maxi-
mally exposed individual from 21 low-level radicactive and mixed waste sites,
and their years of oeccurrence. These doses assume that the maximally exposed

b-b4




S9—%

Table 4-36. Peak Concentrations for Elimination Strategy, R-Area

PATHRAE - Peak concentrationa

Chemicals (mg/L) Radionuclides (pCi/L)
Waste
management Site Trichlore- Tetrachloro-
facility number Pb ethylene ethylene Cs-137 H-3 Sr-90 Y-80

R-Area burning/ 3-1 (b) 1.9 (b} (b) (b} (b) (b)
rubble pits 3-2 {1978)

R~Area acid/ 3-3 0.054 (b) 0.094 {b) {b) (b) (b)
caustic basin (1971) (1971)

R-Area reactor  3-7 (b (b) (b) 3300 1.5 x 108 93¢ 93¢
seepage through (1965) (1963) (2171 (2111)
basins 3-12

Standardd 0.05 0.005 0.0007 110 8.7 x 104 42 550

3¥ear of occurrence in parentheses. Only the constituents with peak concentrations that exceed
standards at one or more waste sites are given.

bConstituent did not meet threshold selection criteria for PATHRAE modeling or peak concentration
is within reguilatory standard.

CThe facilitated transport peak for Sr-90 and Y-90 is predicted to have been 720 pCi/L in 1965.
The 1isted value is the predicted future peak, which is affected by waste removal and closure,
Sources: EPA, 1985a, 1985b (tetrachlorcethylene), and EPA, 1987. ICRP Publication 30 (ICRP,
1978) methodology was used to determine concentrations that yield an annual effective whole-body
dose of 4 millirem per year.
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Table 4-37. Peak Annual Doses to Maximally Exposed Individual and
Years of Occurrence for Elimination Strategy

Maximum
individual Year of

Low~level and mixed waste site dose (mrem) peak dose
H-Area retention basin 47 2085
F-Area retention basin 0.0006 2318
R-Area Bingham pump outage pits 0.0058 2115
R-Area reactor seepage basins 6.3 2111
Ford Building waste site 0
TNX burying ground 1.4 x 107" 2085
K-Area Bingham pump outage pit 0.0058 2115
K-Area reactor seepage basin 0.22 2085
L-Area Bingham pump outage pits 0.0058 2115
P-Area Bingham pump outage pit 0.0058 2115
SRL seepage basins 0.053 2085
M-Area settling basin and Lost Lake 0.0073 1985
Radiocactive waste burial ground, mixed waste

management facility (new), and radicactive

waste burial ground (old) 14.0 2085
F-Area seepage basins 0.45 2685
F-Area seepage basin (old) 0.48 2085
H-Area seepage basins 1.0 2185
Ford Building seepage basin 0.22 2393
TNX seepage basin (old) 12.3 1985
TNX seepage basin (new) 0.014 2614
Road A chemical basin 0.043 2985
L-Area o0il and chemical basin 1.4 2085

. -

indi n the SRP 2

2085. The groundwater-well pathway is the most significant, and is respon-
sible for the dose at all sites with peak annual doses of 0.10 millirem or
more, except at the old TINX seepage basin, where resuspension of
contaminated dust from the unclosed outfall delta results in a first-year
(1985) dose of 12.3 millirem. The atmospheric pathway is responsible for
doses in the M-Area settling basin and its vicinity. At the TNX burying

ground and the SRL seepage basin, the reclaimed farm pathway is responsible.

All sites comply with the 100-millirem DOE annual dose limit for all path-
ways. Three sites are predicted to exceed the &4-millirem EPA annual
drinking-water limit after the implementation of the Elimination strategy
(but with no groundwater remediation): the radiocactive waste burial grounds
(14 millirem from the 100-meter well in 2085), the R-Area seepage basins
(6.3 millirem from the l-meter well in 2111) and the H-Area retention basin
(47 millirem from the l-meter well in 2085). All sites comply individually
with the 25-millirem DOE annual dose limit for the atmospheric pathway.
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The complete implementation of this strategy (i.e., closure and remedial
action as required) would reduce the peak annual drinking-water dose to below
the 4-millirem EPA annual limit.

The annual doses received from all pathways by the maximally exposed indi-
vidual residing at the SRP boundary during the year of closure and onsite
during the peak exposure year (2085) are 13 and 57 millirem, respectively.

The annual collective doses received by the population during the first year
and 100 years (2085), from the time of implementation of the elimination
option, are 30 and 3.0 person-rem, respectively. More than 95 percent of the
dose during each of these years arises from the atmospheric pathway.

4.2,.3.4 Health Effects

Radiological

The health effects presented in this section are based on the Elimination
strategy without further remedial action. Table 4-38 lists lifetime health
risks to the maximally exposed individual resulting: from peak annual radio-
active releases from 21 low-level and mixed waste sites.

The fatal health risks to the maximally exposed individual residing on the SRP
boundary from exposures during the year of closure and residing onsite during
the peak year (2085) would be 3.7 x 107° and 1.6 x 10°°, respectively.
The corresponding maximum lifetime risks would be 1.8 x 107" and 8.0 x
107%, respectively, assuming a 50-year exposure at the peak annual rate.

The number of fatal health effects that would be predicted in the population
in the SRP region from exposures during the year of waste removal and closure,
and in 2085, are 8.5 x 10”7 and 8.3 x 10™"%, respectively.

Chemical

Groundwater and Surface-Water Pathway
Tables 4-39 and 4-40 summarize the risks under the Elimination strategy in
each geographic grouping via the groundwater/surface-water pathway.

For the A- and M-Area geographic grouping, the highest total carcinogenic risk
for 2085 would occur at the M-Area settling basin 100-meter well
(3.5 x 107%). The peak carcinogenic risk for tetrachloroethylene
(2.9 x 10°') would occur- at both the 1- and 100-meter wells of the
miscellaneous chemical basin in 1990 and 1999.

The M-Area settling basin would present the highest noncarcinogenic risk in
2085 at the 100-meter well (5.0 x 107%). The peak noncarcinogenic risks are
also presented by this site. Nitrate would peak in the l-meter well at 5.4 x
1072 in 1995, and in the 100-meter well in 1994.

In the F- and H-Area geographic grouping, the highest total carcinogenie risk

in 2085 is presented by the F-Area burning/rubble pit; it is not significant.
Trichloroethylene created the peak carcinogenic risk at the l-meter well of
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Table 4-38. Radiological Health Risks to Maximally Exposed Individual
from the Peak Annual Dose for Elimination Strategy

Maximum
individual Lifetime
risk (HE for exposure
Low-level and mixed waste sites peak year dose) risk®
H-Area retention basin 1.3 x 107° 6.5 x 107°
F-Area retention basin 1.7 x 107'° 8.5 x 10'?
R-Area Bingham pump outage pits 1.6 x 1077 8.0 x 107
R-Area reactor seepage basins 1.8 x 107° 9.0 x 107°
Ford Building waste site 0 0]
TNX burying ground 3.9 x 107} 2.0 x 107°
K-Area Bingham pump outage pit 1.6 x 1077 8.0 x 107°
K-Area reactor seepage basin 6.2 x 107° i 3.1 x 107°
L-Area Bingham pump outage pits 1.6 x 10°° 8.0 x 107°
P-Area Bingham pump outage pit 1.6 x 107° 8.0 x 107"
SRL seepage basins 1.5 x 107° 7.5 x 1077
M-Area settling basin and Lost Lake 2.0 x 107° 1.0 x 1077
Radiocactive waste burial ground, mixed waste
management facility (new), and radioactive
waste burial ground (old) 3.9 x 107° 2.0 x 107°
F-Area seepage basins 1.3 x 1077 6.5 x 107°
F-Area seepage basin (old) 1.3 x 10~ 6.5 x 10°°
H-Area seepage basins 2.8 x 1077 1.4 x 10°°
Ford Building seepage basin 6.2 x 107° 3.1 x 10°°
TNX seepage basin (old) 3.4 x 107° 1.7 x 107°
TNX seepage basin (mew) 3.9 x 1077 2.0 x 1077
Road A chemical basin 1.2 x 107 6.0 x 1077
L-Area o0il and chemical basin 3.9 x 1077 2.0 x 107°

"Assumes a 50-year exposure at peak year dose.

the F-Area burning/rubble pit (1.7 x 107%) in 1978. A similar risk
(1.6 x 10™") was presented at the 100-meter well in 1983,

The mixed waste management facility and old radiocactive waste burial grounds
bresent the highest noncarcinogenic risks. In 2085, the 100-meter well would
present a hazard of 5.3. Nitrate is the dominant noncarcinogenic chemical,
creating a peak hazard index of 6.9 x 10' in 1987 for both the 1- and
100-meter wells of the F-Area seepage basins.

In the R-Area and the C- and CS-Area geographic grouping, all four strategies
present the same carcinogenic and noncarcinogenic risks (see Section 4.2.1.4).

In the TNX-Area geographic grouping, the total carcinogenic risks from 50-year
eXD(\QHY‘PQ FnT]nt.nna- 20RS avra hiochaaot at t+tha DNoAroa nil hacin 1NN_.mater wall

Bt Sl e N Bud e N e e AT 6 LS L 3 L I.IJ-bl-l\'I:"- L= =Y o lite HTRLCO LW S Yo ALl LAV T I WAL LA
(4 8 x 107%). The risk for the dominant carcinogen, trichloroethylene,
peaked at the D-Area burning/rubble pit l-meter well in 1978 (1.7 x 1077),
and at the 100-meter well in 1983 (1.6 x 107 °%).
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Noncarcinogenic risks presented under this alternative are the same as those
presented under no action (see the discussion in Section 4.2.1.4).

In the Road A and the K-Area geographic groupings, carcinogenic and noncarci-
nogenic risks are the same for all four strategies (see Section 4.2.1.4).

In the L-Area geographic grouping, carcinogenic risks are the same for all
four strategies (see Section 4.2.1.4). The L-Area o0il and chemical basin
poses the highest noncarcinogenic risk in 2085 at the l-meter well (hazard
index = 2.8 x 107 '). The peak risk for the dominant noncarcinogenic chem-
ical is the same for all strategies (see Section 4.2.1.4).

In the P-Area geographic grouping, the carcinogenic and noncarcinogenic risks
are the same for ail options (see the discussion of these risks in Section
4.2.1.4).

Atmospheric Pathway

Table 4-41 lists risks to the maximally exposed individual and to the popu-
lation for the Elimination strategy due to carcinogenic atmospheric releases.
Risks due to noncarcinogenic releases are considered not significant for the
three selected years. Major contributors to total risk due to carcinogenic
releases are those from the M-Area air stripper; the chemical contributor to
the risk is trichloroethylene.

4,2.3.5 Ecological Impacts

Potential 1impacts to aquatic ecosystems resulting from the Elimination
strategy are similar to those discussed in Sectionfh.2.2.5.

Potential impacts to terrestrial ecosystems resulting from the Elimination
strategy are similar to those discussed in Section 4.2.2.5. Removal of wastes
would eliminate potential impacts from bicintrusion. Potential impacts at
borrow pit areas would increase due to the greater amount of backfill required
for closure.

As discussed in Section 4.2.2.5, only the American alligator residing in the
M—-Area settling basin 1is 1likely to be directly impacted by closure
activities. Proper erosion contrcl measures should prevent impacts to the
sand burrowing mayfly, a candidate species found within 200 meters of the old
F-Area seepage basin. Bald eagles which have been sighted flying near some

waetns citee chanld nnt he coarinuelvw a anr
wasSLd S1LES 50CUu.d NoL 08 SEerigus.y 7 L0O8UYC aCLliVvil -

Potential impacts to wetlands and theilr associated wildiife would be similar
to those discussed in Section 4.2.2.3. Proper erosion control would reduce
the potential for impacts where wetlands are close to waste sites.

4,2.3.6 Other Impacts

Occupational Risk

Individual and collective occupational risks to protected workers due to
atmospheric releases of nonradiocactive materials from waste removal and
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closure of sites are very low and are considered to be insignificant. Specif-
ically:

e The total individual occupational carcinogenic risk (i.e., incremental
lifetime probability of death from cancer) to an average worker is 1.6
x 1077 for waste removal and closure of hazardous and mixed waste
sites. This risk conservatively assumes that the average worker is
involved in the cleanup of all the sites. The total collective occu-
pational carc1nogen1c risk to all workers 1nvoxveu in these activities
(i.e., a crew of nine persons) is 1.4 x 107°

e The total individual occupational noncarcinogenic risk (i.e., hazard
index) to an average worker 1is 3.9 x 10! for waste removal and
closure of hazardous and mixed waste sites. This risk conservatively
assumes that the average worker is involved in the cleanup of all the
sites.

uted to dlrect gamma exposure and to atmospherlc releases of radloactlve mate-
rials due to waste removal and closure of waste sites, the highest total doses
and associated carcinogenic risks are as follows:

® Radiocactive waste burial ground, mixed waste management facility, and
radioactive waste burial ground - 4200 millirem total dose to cleanup
worker (1.2 x 107° risk) and 2200 millirem total dose to transpor-
tation worker (6.2 x 107%); the collective dose to all workers
involved in these activities is 31.5 person-rem with a group risk of
8.8 x 107",

¢ F-, H-, and R-Area seepage basins - 940 to %200 millirem total dose to
cleanup worker (2.6 x 107* to 1.2 x 10°% risk) and 300 to 340
millirem total dose to transportation worker (8.4 x 107° to
9.5 x 10" risk); the collective dose to all workers involved in
these activities is 6.7 to 26.0 person-rem with a group risk of 1.9 x
10™% to 7.3 x 107°

H-Area LELéﬁﬁiOﬁ basins - 600 millirem total dose to cleanup worke
(1.7 x 10~ risk) and 240 millirem total dose to transportation
worker (6.7 x 107 risk); the collective dose to all workers involved
in these activities is 4.3 person-rem with a group risk of 1.2 x 1073,

® M-Area settling basin and vicinity - 46.3 millirem total dose to the
cleanup work (1.3 x 10°° risk) and 23.3 millirem total dose to the
transportation worker (6.5 x 107° risk); the collective dose to all
workers involved in these activities is (.35 person-rem with a group
risk of 9.9 x 107°

® L-Area o0il and chemical basin - 24 millirem total dose to the cleanup
worker (6.7 x 107°% risk) and 12 millirem total dose to the transpor-—
tation worker (3.4 x 107% risk); the collective dose to all workers

involved }n these activities is 0.18 person-rem with a group risk of
5.0 x 107",
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Archaeological Impacts

No significant archaeological and/or historic resources have been identified;
therefore, no impacts would be observed (see Section 4.2.1.6).

Socioceconomic Impacts

Socioeconomic impacts for this strategy would be insignificant, because the
projected peak construction workforce would not exceed 200 persons and would
be drawn from the existing construction workforce employed on the Plant,
Because these workers already reside in the SRP area, no additional impacts to
local communities and services due to inmigrating workers are expected to
occur.

Air Fmissions Due to Transportation

"The transpgrtatl n of hazardous, mixed, and low-level waste from existing
sites to new sites would result in the emission of small quantities of car
monoxide and hydrocarbons from engine exhausts and truck traffie, and
suspended particulates and dust from ground-surface disturbances. The effects
of these emissions would be small and limited to short distances from the
vehicles due to the nature of the sources, which are near—ground releases.

All applicable emission standards would be met during construction.

4.2.4 COMBINATION STRATEGY (REMOVAL OF WASTE TO THE EXTENT PRACTICABLE FROM
SELECTED EXISTING WASTE SITES, AND IMPLEMENTATION OF COST-EFFECTIVE
REMEDIAL AND CLOSURE ACTIONS AS REQUIRED)

Under this strategy, waste would be removed from selected existing waste sites
(see Section 4.2.4.1), all sites would be closed, and remedial actions would
be implemented as required. As indicated in the preceding section, the
removal of waste from all existing sites (the Elimination strategy) does not
always result in a reduction of peak concentrations of waste constituents in
groundwater and in consequent groundwater remedial action requirements. At
the same time, the removal process introduces a degree of occupational risk
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Section 4.1 indicates that decisions on specific actions at particular sites
would be adopted following interactions with regulatory agencies based on
detailed site-specifiec information and studies. To provide a basis for com-
parison of alternative strategies, this EIS assumes that waste removal before
closure would be instituted at those sites where the predicted concentration
of at least one constituent substantially exceeds its applicable standard if
the site is closed without waste removal and when closure with waste removal
significantly reduces predicted peak groundwater concentration of the con-
stituent.

Because this strategy combines the Dedication - including dewatering, back-
filling, capping, revegetation, runoff diversion, and leachate controls (i.e.,
closure without removal) - and the Elimination (i.e., waste removal)

strategies, it is called the Combination strategy.
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4.2.4.1 Groundwater Impacts

For the purposes of this EIS, concentration reductions were judged to be
significant if the peak groundwater concentration under the Dedication
strategy was at least three times greater than the peak concentration under
the Elimination strategy, and the peak concentration under the Dedication
strategy exceeded its standard by at least a factor of three. These are
believed to be reasonable (but very preliminary) indications thatipost—cloéﬁﬁé
“groundwater cleanup would be required under the Dedication strategy and that:
‘waste removal before closure would significantly reduce the extent of or elim-’
"inate the need for groundwater cleanqp.:-The"final waste removal decision at
specific waste sites would be determined through regulatory interactions and
further modeling and monitoring efforts.

One waste site in the F- and H-Areas (the old F-Area seepage basin) and six
waste sites in the R-Area (the R-Area reactor seepage basins) satisfy the
criteria described above. These sites, the affected constituents, and their
predicted peak concentrations for closure with and without waste removal are
presented in Table 4-42.

In the F- and H-Area geographic grouping, removal of waste to the extent prac-
ticable from the old F-Area seepage basin is predicted to reduce significantly
the release of uranium-238, resulting in groundwater concentrations that are
calculated to be less than applicable standards (see Appendix F). Contaminant
releases to the groundwater at other waste sites in F- and H-Areas would not
be affected by this action (see Sectiom 4.,2.2.1).

In the R-Area geographic grouping, the.six inactive reactor seepage basins
would be selected for waste removal. Such an action would decrease peak
strontium-90 (and yttrium-90) concentrations by a factor of 100 from those
that would exist if closure was the only action taken (Section 4.2.2.1).

- Groundwater remedial actions would be provided as necessary to reduce contam-~
inant (e.g., strontium-90) concentrations further to values established

_through regulatory interactioms.
J
Because no waste sites would be selected for waste removal in the A and M, C
and CS, TNX, D, Road A, K, L, P, and miscellaneous areas, discussions for the
Dedication strategy in Section 4.2.2.1 apply.

4.2.4.2 Surface-Water Impacts

The closure and remedial actions to be conducted under this strategy would
result in surface—water quality improvements similar to those identified in
Section 4.2.2.2 for the Dedication strategy (no waste removal and closure).

A L I A | | o I DL £}
4.2.4.3 Radiological Doses

Peak annual doses to the maximally exposed individual from the 21 low-level
radicactive and mixed waste sites and their years of occurrence are the same
for the Combination strategy as for the Dedication strategy (see Table 4-27),
except for the R-Area reactor seepage basins and the old F-Area seepage basin
from which waste would be removed under this strategy. The doses for the
latter sites are the same as those under the Elimination strategy (see Table
4-27). The groundwater-well pathway is the most significant, contributing
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Table 4-42. Combination Strategy — Sites Selected for Waste Removal

Peak groundwater concentration
(Year of peak in parentheses)
(Dedication) (Elimination)
Applicable No removal Removal
standard and closure and closure
(pCi/L)? (pCi/L} (pCi/L) Ratio”
F- and H-Areas
F-Area seepage basin {(old)
Uranium-238 24 310 3.1¢0¢ 100
: (2370) {2370)
R-Area
R-Area reactor seepage
basins .
Strontium-90 42 3300 933 100
{2111) (2111)
Yttrium-90 550 9300 93° 100
(2111) (2111)

“ICRP Publication 30 (ICRP, 1978) methodology was used to calculate the
radionuclide concentrations that yield an annual effective whole-body dose
of 4 mrem,

"No removal concentration divided by removal concentration.

< -

Below applicable standard.
9Peak concentration for facilitated transport fraction is 21 picocuries per

liter for year 1956.

more than 95 percent of the total dose at those sites with peak annual doses
of 0.10 millirem or more, with the exception of the old TNX seepage basin,
where resuspension of contaminated dust from the unclosed outfall delta
results in a first-year dose of 12.3 millirem. The reclaimed farm pathway is
respousible for the entire dose from the SRL seepage basins and from the TNX
burying ground.

All sites comply individually with the DOE annual dose limits of 100 millirem
for all pathways and 25 millirem for the atmospheric pathway (40 CFR 61).
Without remedial action, 6 sites are each predicted to exceed the 4-millirem
EPA annual drinking-water limit after implementation of the Combination
strategy; they are the R-Area reactor seepage basins (6.3 millirem from the
l-meter well in 2111), the F-Area seepage basins (5.7 millirem from the
l-meter well in 2985), the H-Area retention basin (81 millirem from the
l-meter well in 2085), the Road A chemical basin (4.3 millirem from the

. : . . c1 14
l-meter well in 2985), the L-Area o0il and chemical basin (6.1 millirem from

the l-meter well in 2185), and the radiocactive waste burial grounds (14.0
millirem from the 100-meter well in 2085).
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The complete implementation of this strategy, including remedial action as
requlred, would reduce the peak annual drinking water dose to below the EFPA

annual Ll'-lllj.lllre'n lim J.t

The annual doses received from all pathways by the maximally exposed indi-
vidual residing at the SRP boundary during the year of closure and onsite
during the peak exposure year (2085) would be 12.3 and 91 millirem, respec-
tively. The annual collective doses received by the population during the
first year, and 100 years (2085) after implementation of the Combination
strategy, would be 4.2 and 3.0 person-rem, respectively, of which the atmos-
pheric pathway would contribute more than 65 percent.

4.2.4.4 Health Effects

Radiological

The lifetime health risks from peak annual releases for the Combination
strategy are the same as those for the Dedication strategy (see Section
4.2.2.4) for all sites except the R-Area scepage basins and the old F-Area
seepage basin which produce the same risks as in Section 4.2.3.4,

The fatal health risks to the maximally exposed individual residing at the BSRP
boundary from exposures during the year of closure and re51d1ng onsite during
the peak year (2085) are 3.4 x 107" and 2.5 x 1077, respectlvely. The
corresponding maximum lifetime risks would be 1.7 x 107" and 1.3 x 107°
respectively, assuming a 50-year exposure at the peak annual rate.

The number of fatal health effects that would be predicted in the population
in the SRP region from exposures during the year of waste removal and closure
and 100 years from that time (2085) are 1.2 x 107" and 8.3 x 10~*

respectivel v,

sTepTLLAvVT Ay

Chemical

The only waste site selected for removal of waste under the Combination
strategy that would have chemical-related health effects different than those
of the Dedication strategy (Section 4.2.2.4) is the old F-Area seepage basin.
The health effects for this site under the Combination strategy would be the
same as those presented for the Elimination strategy (Section 4.2.3.4). The
only differences in these chemical-related health effects is a reduction of
the peak noncarcinogenic health risks from the reclaimed farm pathway and a
minimal increase in health risks to individuals due to atmospherically
released carcinogens.

The peak noncarcinogenic hazard 1ndex for the reclaimed farm pathway under the
Dedication strategy is 7.1 x 10~ 7, which is reduced to 7.1 x 107 under
the Combination or Elimination strategies. The health risk from atmospher-
ically released carcinogens to the maximally exposed individual is zero in
1986 under the Dedication strategy and 8.4 x 10™'* under the Combination or
Elimination strategies. This health risk, like all health risks due to atmos-
pherically released carcinogens, is not considered significant.
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