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Attachment #1
Meeting Summary and Summary of Commitments and Agreements

Unit Manager’s Meeting: 1100-EM-1 Operable Unit
Tuly 30, 1992

1 SIGNING OF THE JUNE 1100-EM-1 MEETING MINUTES - The June minutes were signed with no
changes.
2 ACTION ITEM UPDATE (Sée Attachment #4)
3 NEW ACTION ITEMS (INITIATED July 30, 1992):
No new action items were presented at this meeting.

4 INFORMATION ITEMS:

47 .
. ® Project Status - John Stewart presented the 1100-EM-1 project status (see attachments #5 and #6).
- ® Site Development and Infrastructure Planning: Boyd Hathaway (WHC) presented an overview
of the projected future land use (see attachment #9).

i ¢ Status of Combined RI/FS Report Activities:
4l - ARARs - Wendell Greenwald presented the ARARs as an appendix. He asked that the
povg regulators read the information and call him to discuss any areas of concern (see attachment
o #1).

- Human Health Risk Assessments - Alden Foote announced that the human health risk
i assessment will be delivered to the regulators August 21, 1992. Recent calculations for the
o incremental cancer risk assessment comparing maximum and 95% UCL concentrations are

shown in Attachment #10.

- Data Evaluation: The statistical analyses for the human health risk assessment was presented
by Karen Jones. K. Jones reported that evaluation of the analyst’s report, attached to the data
packages, revealed that there is no evidence for dieldrin at HRL (see attachment #11).

- Groundwater Model: Mat Johansen presented an overview of the groundwater conceptual
model. The purposes of model construction and use are to 1) provide a baseline for
contaminant migration, 2) simulate the effectiveness of selected remediation alternatives, and
3) assist in optimizing and refining remediation designs. Hydraulic modeling parameters
were reported and agree with pump test results and other reported site data. The model for
the migration of the TCE plume was calibrated by matching the computer simulations with
observed TCE data (1987 - 1992). The calibration process provided ranges of contaminant
transport parameters and a source term of three separate releases at the SNP site to best
match observed data. Future projections predict that the TCE plume, with no treatment, will
attenuate to below 5ppb by 2007 10 2017 and not pass the George Washington Way diagonal
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line in concentrations above Sppb. Simulations of "pump, treat, & reinfiltrate” scenarios,

with 200-1000 gpm treatment capacities and well placement just down gradient of HRL’s east
boundary, predicted TCE concentration reductions to below 5ppb by 2005 to 2012.

® Field Investigations

- Validated Anatytical Resulis May/June GW Sampling. See Attachment #8.
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AGENDA FOR 1100~EM~-1 UNIT MANAGERS MEETING

July 30, 1952
8:00 to 9:30 am
450 Hills St./Rm. 47

Intreduction / Minutes Signing

Overall Project Status

Hanford Sité Develcopment Update

Status of Combined RI/FS Report Activities
® ARARS
° Human Health Risk Assessments
) Vadose Zone Modeling

° Croundwater Modeling

Field Investigations

e Validated Analytical Results May/June GW Sampling

Action Ttem Status



Actions Items Status List

1100-EM-1 Operable Unit
July 30, 1992

ATTACHMENT #4
Page 1 of 1

Item No. Action/Source of Action Status
11EM1.91 A level three change request is to be Closed.
submitted for the revised schedule to Provided
show additional activities. Action: 6/25/92.
John Stewart (11/20/91).

e
Lo 11EM1.101 USACE will prepare a level 3 change Closed.

. request for removal of the PNL method  Provided

e 7.40~39 from the beta emitter task. 6/25/92.
. Action: John Stewart (4/22/%92).
i 11EM1.102 USACE to provide a Level 3 Change Closed.
. Request to reduce quantity of Provided
e validated groundwater data. This will 6/25/92.
4 include cost savings analysis.

A Action: John Stewart (5/28/92).

A
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1100-EM-1 PROJECT STATUS

Validation of Vadose Zone Samples - Complete except for one data package
which was incomplete and cculd not be validated. Validation will be
completed when the required data has been provided by OSM and its
laboratory contractor.

Validation of May/June Groundwater Samples - Completed. Validated data
provided in the July Unit Manager Meeting (TPA reporting date for regulators
is August 25, 1992). Samples collected from wells $S29-E12, MW-2, MW-4,
MW-8, and SNP’s GM-8 arrived at the lab with elevated temperatures.
These wells were resampied and analyzed for all specified analities in June
except for MW-4 (which was resampled and analyzed only for VOA and
pesticides/PCB’s) and the GM-8 which was not resampled. The
pesticide/PCB sample for MW-19 was damaged in transit to the laboratory
and was resampled in June. '

Human Health Risk Assessh‘zent Report: The computation of PCB
concentrations will be an issue addressed at this Unit Manager Meeting.
The report will be complete and ready for distribution by August 21, 1992,

Groundwater Mo'de!ing - Some of the remedial scenarios have been modeled -
and the results reported at this Unit Manger Meeting.

[t



ATTACHMENT #7

APPENDIX _
1100-EM-1 OPERABLE UNIT APPLICABLE
OR RELEVANT AND APPROPRIATE REQUIREMENTS

ARAR QOverview

In accordance with Section 121 (d) of CERCLA and the Tri-Party Agreement, applicable
or relevant and appropriate requirements under other laws (ARARS) are used to.establish final
cleanup or operating standards which must be meét by the remedial alternative(s) selected. In
general, cleanup levels are set by reasonably applying standards from federal, siate, or public

health laws. In the process of attzining these standards, remedial actions must also comply with
ARARs.

Applicable requirements are those cleanup standards, standards of control, or other
substantive environmental protection requirements, criteria, or limitations promulgated by law
that specificaily address a hazardous substance, pollutant, contaminant, remedial action, location,
o or other circumstance found at a CERCLA site. Only those standards identified by a state in
a timely manner and that are more swringent than federal requirements are applicable.

s "Applicability” implies that the remedial action or the circumstances at the site satisfy all of the
reve junsdictional prereguisites of a requirement (EPA 1687).

Relevant and appropriate requirements are those standards that address problems or
o situations sufficiently similar to those encountered at a CERCLA site; their use is well suited
| to the site in question. To determine relevance a comparison must be made between the action,
location, or chemicals covered by the reguirement and those encountered or anticipated at the
g specific site. To be determined appropriate, further comparison is made to establish if the
requirement is well suited to the nature of the substances, the characteristics of the site, the
circumstances of the release, or the proposed remedial action. Only those reguirements that are
o both relevant and appropriate must be complied with (EPA 1987).

i

i Other matenals such as non-promulgated advisories or guidance issued by various

agencies that are not legaily binding and do not have status as ARARS, are to be considered.
These materials are to be used on an "as appropriate” basis, however, they do not carry the
same weight as ARARs and cannot be considered as required cleanup standards.

Types of ARARS

There are three types of ARARs applicable to CERCLA response actions. A description
of each follows: ' '

Ambient or chemical specific requirements which specify health or risked based |
exposure limits or ranges for contaminants in various media. An example would be the
Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs). Also, these

DRAFT: Filename OYARAR
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could restrict the level of discharge of certain contaminants during remedial activities
(ie., air emission standards). As is the case with all ARARs, if a chemical has more
than one applicable ARAR, the more stringent ARAR must be complied with.

Location specific ARARS limit activities based on the sites siting or environmental
characteristics. The Endangered Species Act is an example.

Action specific ARARs regulate the activities related to the management, treatment, and
disposal of hazardous substances at the site. The Resource Conservation and Recovery
Act (RCRA) regulations would be an example of these.

Only substantive requirements such as effluent discharge standards must be complied with
for on-site remedial actions and not administrative requirements such as permitting and
administrative review. This allows the remedial action to proceed in an expeditious manner
without potential delays which may be encountered during a permitting or review process.

In certain instances compliance with an ARAR may be waived by the regulatory agencies.
As specified in the current guidance, waivers may be granted only under the following
situations:

® (ases in which compliance with an ARAR will result in a greater risk to human
health and the environment than an alternative option.

9 Cases in which compliance with an ARAR is technically 1mpractlcable from an
engineering standpoint.

@ Cases in which an alternative treatment methods to those specified as ARARs have
been shown to result in equivalent standards of performance.

® With respect to a State standard, requirement, criteria, or limitation, the State has

not consistently applied procedures to establish a standard, requirement or criteria or

demonstrated the intention to consistently apply the standard, requirement, criteria, or
limitation in similar circumstances at other RAs.

The TPA specifies that the lead regulatory agency (EPA) will prepare the final list and
prepare the rationale for the selection of ARARS as part of the Record of Decision. Until that
time, the ARARS included here shall only be considered as "potential" ARARs. These ARARs
were first developed and presented in the Phase I and II.FS (DOE/RL-90-32). They were based
on the contaminants of concern in soils and groundwater, the site specific environmental
concerns, and the proposed remedial actions identified in the Phase I and II FS. The ARARs
presented in this document consist of those ARARs updated to incorporate comments from EPA
and Ecology. Additionally, ARARs have been added and existing ARARS reevaluated to
specifically address the contaminants of concern identified by the Phase II RI and the Baseline
Industrial Site Risk Assessment [(BISRA), MM, 1992], and to address the specific' remedial
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actions identified in the Phase IIT FS. The resulting list is the potential ARARs that are specific
to the cleanup of the 1100-EM-1 Operable Unit. The rationale for the inclusion of these ARARs
in the Phase III FS follows. A summary table is provided at the end of this discussion.

Ambient or Chemical Specific ARARs

Drinking Water Standards (40 CFR 141 and 143, WAC 246-290-310)

Drinking water standards must be attained for any present or potential sources of drinking
water. Primary drinking water MCLs for the contaminants of concern identified in the BISRA
and the Groundwater Risk Assessment (PRC, 1991) are listed in Table A-1 and are considered
"relevant and appropriate” requirements.

TABLE A-1 - PRIMARY DRINKING WATER
CRITERIA AND STANDARDS
CHEMICAL | MCL
(ug/D
Inorganics |
Arsenic 50
- Chromium 50
Nickel 0.1!
| Nitrate (as N) 10,000
Organics
BEHP 41
Dieldrin -
PCBs 0.5
TCE )
Radionuclides
Technetium® 3790 pCi/l
Notes;
! Proposed MCLs.
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In addition to these primary standards, secondary standards have been set to control the
contaminants in drinking water that effect its aesthetic qualities. These standards are not
enforceable, but are intended as guidelines, and they relate to the public acceptance of the
drinking water, These .standards "to be considered" are presented in Table A-2.

TABLE A-2 - SECONDARY DRINKING WATER
CRITERIA AND STANDARDS

CHEMICAL MCL
_ {mg/b)
Inorganics
Chloride 250
Iron 0.3
Manganese 0.05
Sulfate 250
Zinc 5

Physical Characteristics

Miscellaneous Parameters

Color

Corrosivity

~Odor

pH

Total Dissolved Selids
- Specific Conductance
- Foaming Agents

15 Color Units
Non-corrosive
3 Threshold Unit Numbers
6.5-8.5
500 mg/!
700 pmhos/cm
0.5 mg/i

Protection of Surface Waters (33 U.S.C. 1251, 40 CFR 116 and 117, WAC 173-201 and
Quality Criteria for Water) '

The ambient water quality of the Columbia River and the groundwater aquifer must be
preserved to ensure the health and welfare of all aquatic plant and animal life, and to maintain
the aesthetic and recreational value of the Columbia’s shoreline and beaches. The Federal Water
Pollution Control Act (Clean Water Act (CWA), 33 U.S.C. 1251) requires the EPA to publish
and periodically update ambient water quality criteria. These values are published in the "Gold
Book" (EPA 1986) and are intended to provide scientific data and guidance on the environmental
effects of specific contaminants. These criteria are not regulatory cleanup levels; rather, they
are used to derive regulatory requirements based on water quality impacts. However, Ecology
has adopted this criteria (WAC 173-201) and for Class A waters (the Columbia) concentrations
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of contaminants shall be below those published in the "Gold Book." Also, Ecology’s Model
Toxic Control Act (MTCA) uses these as one of the criteria in establishing soil cleanup levels.
Table A-3 lists the Water Quality Criteria which are "relevant and appropriate” for the

contaminants of concern.

TABLE A-3 - WATER QUALITY CRITERIA
Fresh Acute Fresh Chronic
Chemical Criteria Criteria
) we/h)
Inorganics
Arsenic! 850 43
Chromium? 16 11
s Nickel® 1,400 160
e Nitrate (as N)* - -
e Organics
. BEHP ' _ - -
. Dieldrin 2.5 0.0019
PCBs ' 2.0 0.014
gt TCE 45,000 21,900
i ! Speciation assumed as As(V).
e % Speciation assumed as Cr(VI).
13 Value is hardness dependent. Hardness assumed to be 100 mg/1.
- * Nitrate-nitrogen concenirations below 90 mg/l are reported to have no
g adverse effects on warm water fish (EPA Goldbock, 1986).

Hazardous substances are designated under the CWA (40 CFR 116) and the discharge
of these contaminants to surface or ground waters shall not exceed the reportable quantity (RQ)
specified (40 CFR 117). For the 1100-EM-1 Operable Unit, the potential contaminants of
concern designated as hazardous and the reportable discharge quantity of each are PCBs with
a RQ of one pound, and TCE with an RQ of 100 pounds. These requirements are "applicable.”

Action and Cleanup Levels (40 CFR 264.521, OSWER 9355.4-01, and WAC 173-340-745
MTCA) |

Soil action levels were proposed in 40 CFR 264.521 (FR Vol 55 30865, July 27,1990)
to trigger corrective measure studies for solid waste management units at hazardous waste
management facilities. If contamination below these levels is present, no action is required.

DRAFT: Filename OVARAR
Appendix A5



......

Contamination above these levels would require corrective action unless the owner/operator
could demonstrate that the action is unnecessary (fe., high levels of natural contamination
prohibit groundwater from becoming a drinking water source). The determination of cleanup
levels is also discussed for all medias of concern. In genéral, cleanup levels will be set at
protective levels based on current and future uses. For carcinogens, levels must be set so that
the lifetime cancer risk to humans is between 10™ through 10°. For non-carcinogens, cleanup
levels at which there are no adverse impacts to humans should be attained. For ground and
surface waters, contaminant ¢cleanup should be below MCLs if the water is a source or potential
source of drinking water. For soil, remediation would be consistent with plausible future land
use. These rules are not promulgated and are only "to be considered.”

PCBs action levels are provided in OSWER Directives 9355.4-01. The action level for
industrial sites should be in the range of 10-25 ppm. The actual level chosen is dependent on
the site specific exposure assumptions. This directive is guidance and is "to be considered.”

Ecology’s MTCA contains promulgated cleanup regulations which are "applicable” to the
contaminants of concern at the site. Cleanup levels prescribed are based on the designated land
use. The Phase I RI concluded that "the land use within and immediately adjacent to the 1100-
EM-1 Operable Unit is of a industrial and commercial nature that is primarily associated with
the Hanford Site operations.” These conclusions were made after extensive interviews with city,
county and Hanford Site planners and associated review of the available land use plans-during
the Phase I RI. MTCA sets forth criteria which can be used to determine if the site land use
is industrial. These criteria and a discussion of how each is met by the 1100-EM-1 Operable
Unit follows:

I) The site is zoned or has been otherwise officially designated for industrial
use. The 1100-EM-1 Operable Unit Hes within the eastern half of the 1100 Area
which 1s designated for heavy industrial use in the Benton County Comprehensive
Land Use Plan. The western half of the 1100 Area falls within the city limits of
Richland. The city of Richland zoning map shows this area as being zoned for.
heavy industrial use.  The Hanford Site Development Plan (DOE/RL-92-20)
designates the northern portion of the 1100 Area for research and development
activities and the southern portion for operation support activities (both activities
are consistent with industrial types of land use).

1) 'The Site is currently used for industrial purpeses or has a history of use
for industrial purposes. Industrial facilities consist of central warehousing,
vehicle maintenance, and transportation distribution in support of the Hanford Site
operations. The contaminated sites of the 1100-EM-1 Operable Unit are
associated with these activities. :

III)  Adjacent properties are currently used or designated for use for
industrial purposes. Properties adjacent to the 1100-EM-1 Operable Unit are
administered by the city of Richland and are currently used or reserved for
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both soils and groundwater.

medium or heavy industrial use. Areas to the east, adjacent to the
Columbia River, are designated for heavy industrial use. To the
north, the operable unit is bounded by other lands within the
Hanford Site which are also designated for heavy industrial use.

IV)  The site is expected to be used for industrial purposes for the
foreseeable future due to site zoning, statutory or regulatory restrictions,
comprehensive plans, adjacent land use, and other relevant factors. As stated
in the Phase I RI, in conversations with county, city and Hanford Site planning
‘officials, they indicated that the current land use status of this area will remain
unchanged as long as the Hanford Site exists. These conversations are
summarized in the issue paper Future Land Use Assumptions for the 1100-EM-1
Operable Unit (Golder,1990). If control of the site is relinquished by the
Government, which the planners believe to be unlikely, land use in the vicinity
of the Operable Unit would remain unchanged due to the presence of established
commercial and industrial facilities that could be readily utilized by the private
sector,

Additionally, several recently published planning documents confirm that the
proposed future land use in and adjacent to the 1100 Area will be industrial. The
Hanford Site Development Plan {DOE/RL-92-20) shows that the 1100 Area will
be used for operational support to include warehousing, vehicle maintenance, and

- office operations. The Hanford 300 Area Development Plan (DOE/RL-91-09)

shows that the area north of Horn Rapids Road and east of Stevens Drive, which
18 downgradient of HRL, will be used for industrial uses. This area will be the
site of office facilities and the proposed Environmental Molecular Science
Laboratory. Heavier industrial operations will occupy the northern 300 Area.
Also, the 600 Area, which includes areas north of HRL, is designated for use by
research and development facilities which can be associated with light to medium
industrial use.

V) The clean up action provides for institutional controls implemented in
accordance with WAC 173-340-440. Both the city of Richland and DOE have
institutional controls in place that protect against human exposure from the
contaminated ground water. Within the Hanford Works Boundary, access and
development are closely controlled. The city of Richland also controls exposure
to the ground water by means of water well permits,

Because the site meets these criteria cleanup levels are based on Method C guidelines for
For carcinogens, this method gives a lifetime cancer risk of less
than 1 in 100,000. For non-carcinogens, Method C cleanup levels will have no acute or chronic
effects on human healith and no mgmﬁcant adverse effects on the protection and propagation of
aquatic and terrestrial organisms.
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For soils, cleanup concentrations which are anticipated to result in no acute or chronic
toxic effects on human health via direct contact with or ingestion of contaminated soil are
determined using the following equation and standard exposure assumptions:

RFD x ABW x UCF2 x HQ

i1 CI Level kg) =
Soil eanup Level (mg/kg) STR x AB1 x FOC

Where:

RFD = Reference dose as specified in WAC 173-340-708(7) (mg/kg-day)
ABW = Average body weight over the period of exposure (70 kg)

UCF2 = Unit conversion factor (1,000,000 mg/kg)

SIR = Soil ingestion rate (30 mg/day)

AB1 = Gastrointestinal absorption rate (1.0)

FOC = Frequency of contact (0.4)

HQ = Hazard quotient (1)

Concentrations for which the upper bound on the estimated excess cancer risk is less than
or equal to 1 in 100,000 via direct contact with or ingestion of contaminated soil are determined
using the following equation and standard exposure assumptions: -

RISK x ABW x LIFE x UCF1

Soil Cleanup Level (mg/kg) =
CPF x S5IR x AB1 x DUR x FOC

Where:

RISK = Acceptable cancer risk (1 in 100,000)

ABW = Average body weight over the period of exposure (70 kg)

LIFE = Lifetime (75 years)

UCF1 = Units conversion factor (1,000,000 mg/kg)

CPF = Carcinogenic potency factor as specified on WAC 173-340-708(8)
SIR = Soil ingestion rate (50 mg/day) ,

ABl = Gastrointestinal absorption rate (1.0)

DUR = Duration of exposure (20 years)

FOC = Frequency of contact (0.4)
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Calculated soil cleanup levels for the contaminants of concern are shown in Table A-4.
MTCA states that where there is a potential for migration of contaminants from soils to ground
or surface waters, these calculated values must be at least as stringent as 100 times the
groundwater cleanup level calculated by Method C, or 100 times the surface water quality
criteria. However, preliminary modeling of the vadose zone for the Phase II RI ‘has shown that
there is minimal recharge of the aquifer directly below the contaminated soil sites from
precipitation and that there is no runoff from these sites due to the highly permeable surface
soils. Therefore, there is adequate evidence to rule out these contaminant migration pathways
and to base cleanup levels solely on the MTCA C soil equations.

For groundwaters, cleanup levels must be set at safe drinking water levels unless it is
shown that there is no current or potential use of the groundwater as a drinking water source.
To disqualify the groundwater as a drinking water source several MTCA criteria must be met.
These criteria and a discussion of each as it pertains to the 1100-EM-1 Operable Unit are:

I) The groundwater does not serve as a current source of drinking water. The
groundwater hydraulically downgradient, and within .5 miles upgradient of the HRL
plume, does not currently serve as a drinking water source. Existing industrial facilities
in the 1100 and 300 Areas obtain domestic water from the city of Richland water supply
system. Existing domestic wells in the vicinity of these areas are used either for irrigation
or for domestic heat pumps. 3
II) The groundwater is not a potential source of drinking water. Areas downgradient
of the HRL plume are within the Hanford Site boundary and are strictly controlled by
the DOE. Directly upgradient, the land falls within the city limits of Richland and is
designated as in industrial area. Both the DOE and the city of Richland have institutionat
controls in place that would restrict the installation of wells for the consumption of water.
Additionally, these groundwaters are hard and not suited to industrial or domestic use.
Because the city’s distribution system serves this area, all water for domestic
- consumption is anticipated to be supplied by the city.

IIT} The department determines that it is unlikely that hazardous substances will be
transported from the contaminated groundwater to groundwater that is a current
or potential future source of drinking -water at concentrations which exceed
groundwater quality criteria. The only wells that are used as a drinking water source
are those operated by the city of Richland at their well field. The well field is
approximately 2.0 miles southeast of the HRL plume and hydraulically at the same
gradient. The city uses the well field to filter Columbia River water, which is softer than
the groundwater. The city uses a recharge/withdrawal ratio of approximately 2-3/1.
This maintains a hydraulic gradient sloping away from the well field. This has been
confirmed by monitoring the groundwater elevations throughout the Phase II RI
investigation. It is inconceivable that the contaminants from the HRL plume could be
transported to this area.
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Groundwater cleanup levels are therefore based on the fact that the groundwaters are not
a current or future potential source of drinking water using Method C. Cleanup concentrations
for which there is no acute or chronic toxic effects on human health are determined using the
following equation and standard exposure assumptions from MTCA:

RFD x ABW x UCF x HQ
DWIR x INH

Groundwater Cleanup Level (ug/1) =

Where:

RFD = Reference dose as defined in WAC 173-340-708(7) (mg/kg-day)
ABW = Average body weight during the period of exposure (70 kg)
UCF = Unit conversion factor (1,000 pg/mg)

' HQ = Hazard quotient (1)

DWIR = Dmnking water ingestion rate (2 liters/day)
INH = Inhalation correction factor as defined in WAC 173-340-720(7)

The following MTCA equation and standard assumptions are used to determine
groundwater cleanup levels for known or suspected carcinogens which will reduce the upper
bound on the estimated cancer risk to less than or equal to 1 in 100,000:

RISK x ABW x LIFE x UCF

G ‘water 1 L ¥ 1y =
rouna ¢leanup Level (pg/l) CPF x DWIR x DUR = INH

Where:

RISK = Acceptable cancer risk level (1 in 100,000)

ABW = Average body weight during the period of exposure (70 kg)

LIFE = Lifetime (75 years)

UCF = Unit conversion factor (1,000 pg/mg)

CPF = Carcinogenic potency factor as specified in WAC 173-340-708(8) (kg/mg-day)
DWIR = Drinking water ingestion rate (2.0 liters/day)

DUR = Duration of exposure (30 years)

INH = Inhalation correction factor as defined in WAC 173-340-720(7)

Table A-4 also shows the calculated groundwater cleanup levels for the

contaminants of concern at-the 1100-EM-1 Operable Unit.
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TABLE A-4
, MTCA CLEANUP LEVELS
CHEMICAL MEDIA RfD CPF INH CLEANUP LEVEL/ MAX
(ing/kg- (ke- SOURCE CONTAMINANT
day) day/mg) _ CONC

_ DETECTED
Arsenic ' Soil 0.001 1.7 1 25.8 mg/kg / MTCA C! 6.6 mg/kg
BEHP Soil 0.02 0.014 1 9,375 mg/kg / MTCA C! 25,046 mg/kg
Chromium: Soil 0.005 - 1 17,500 mg/kg / MTCA C! 1,250 mg/kg
Dieldrin Soil | 0.00005 16 1 8.2 mg/kg / MTCA C! 1.2 mg/kg
Nickel Soil 0.02 - | 70,000 mg/kg / MTCA C! 557 mg/kg
Nitrate-N Groundwater 1.6 - 1 56 mg/l / MTCA C? 61.0 mg/l
PCBs Soil 0.000007 7.7 1 17 mg/kg / MTCA C! 102 mg/kg
Technetium®” Groundwater - - - 3,790 pCi/l / SDWA MCL 149 pCi/l
TCE Groundwater - 0.011 2 39.8 ug/l / MTCA C? 110 pg/
I MTCA C soil based on industrial land use with no potential migration to surface or groundwaters.
2 MTCA C groundwater based on no current or potential use as a drinking water source.
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Dangerous Waste Regulations (WAC 173-303)

Dangerous Wastes (DW) and Extremely Hazardous Wastes (EHW) are defined by WAC
173-303-081. A waste is hazardous if it is designated as such or if it exhibits the hazardous
characteristics of reactivity, ignitability, corrosivity, or EP toxicity. These regulations also
consider the toxicity, persistence and carcinogenicity of the waste. Contaminated soils on site
which exhibit DW or EHW characteristics must be transported, treated, and disposed of in
accordance with these "applicabie" regulations.

Toxicity is determined by applying the formula given in- WAC 173-303-101 and by
utilizing the toxicity designations of WAC 173-303-9903 to develop an equivalent concentration.
For the contaminants ¢f concern in soils, only dieldrin - toxic category X, and BEHP - toxic
category not determined, are listed. For the discolored soil site BEHP at a concentration of
25,046 ppm gives an equivalent concentration of 0.0025% based on a toxic category D for
BEHP. Assuming a worst case for Homn Rapids Landfill soils containing 1200 ppb dieldrin and
1100 ppb BEHP, and toxic category D for BEHP, the equivalent concentration is 0.00012%.
Based on these equivalent concentrations, the contaminated soils would not be designated as
gither DW or EHW for toxicity.

The soil contaminants of concern have no persistent characteristics, but do have
carcinogenic characteristics in that they contain BEHP, dieldrin and PCBs. Wastes with
concentrations of carcinogenic contaminants in excess of 1% are classified as EHW, A DW
designation is given to wastes containing carcinogenic contaminants in excess of 0.01%. For
the discolored soil site BEHP is present in soil at a concentration of 2.5% which gives a EHW
designation. For the Horn Rapids Landfill, maximum PCBs concentration is 65,290 ppb, and
the concentration of total carcinogens for a worst case scenario is 0.24%. Therefore, soils at
the HRL are designated as DW.

Location Specific ARARS

Threatened and Endangered Species (50 CFR 17, WAC 232-12-011, and WAC 232-12-014)

The Hanford Reservation is known to be a nesting site for the Swainson’s hawk and the
long billed curlew, two bird species that are designated as sensitive by the Washington
Department of Wildlife. Additionally, the Columbia River is in the migratory flyway of several
species that are state or federally listed including the bald eagle, American white pelican, falcon,
Aleutian Canada goose, ferruginous hawk, and sandhill crane. These regulations are "to be
considered” before remedial action is undertaken to ensure that the habitat of these species is
preserved.
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Acti_on Specific ARARs

Water Quality (40 CFR 122, 40 CFR 131, 40 CFR 141.13, WAC 173-216)

Point source discharges to surface waters shall meet "applicable" state and federal
standards for water quality if the best available remedial technology requires such discharges
(ie., effluent from an air stripping column). The National Pollution Discharge Elimination
System (NPDES) Program (40 CFR 122) requires that a permit be acquired for facilities
discharging to surface waters. Discharges shall meet the water quality standards of the body of
water based on its use or uses. Water quality data and information on discharges will be
reviewed by the state to identify toxic pollutants that may adversely affect the water quality and
its designated use (40 CFR i31). Because the Hanford Site is a federal facility, the NPDES
permit will be administered by the EPA.

Point source discharges from remedial actions may effect the turbidity standards of the
Columbia River. For cities using the Columbia as a source of drinking water, the MCL for
turbidity at the entry point is one turbidity unit (TU) as determined by a monthly average. If
turbidity does not interfere with disinfection or the maintenance of disinfecting agents, or
interfere ‘with the microbiological determination, up to five TU’s may be allowed. Effluent
water quality must meet these "relevant and appropriate” turbidity standards.

The state regulates the discharge of waste materials from industrial and commercial
operations not covered by the NPDES Program into ground and surface waters of the state
(WAC 173-216). These "applicable" regulations are intended to set pretreatment requirements
to comply with the CWA.

Groundwater Quality (WAC 173-154, WAC 173-160, WAC 173-162 and WAC 173-218)

The groundwater aquifer underlying the 1100-EM-1 Operable Unit supplies wells for
domestic, municipal, and industrial use. Municipal wells at the Richland Well Field , located
east of the 1100 Area, draw water from the unconfined aquifer which is recharged with water
from the Columbia River, to supply the municipality with a-total output capacity of 15,000 to
23,000 m*/day (4.0 to 6.1 MGD)(DOE-RL 1990). The well ficld is currently used to
supplement the city water supply during times of peak seasonal demand. WAC 173-154
establishes policies and procedures in regard to the protection of the occurrence and availability
of groundwater within the upper aquifers or upper aquifer zones of a multiple aquifer system.
These regulations protect the aquifers from depletion, excessive water level declines or
reductions in water quality, and are considered to be "relevant and appropriate.”

Requirements for the operation of well drilling equipment and the construction of -
groundwater monitoring wells are set forth in WAC 173-160 and WAC 173-162. Welis shall
be constructed in accordance with these regulations to prevent the degradation of the aquifer
from current and future activities. When establishing a well in known or potential areas of
contamination, procedures shall be in place to decontaminate the drilling equipment prior to and
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after drilling the well. Completed wells shall be protected and shall be tamper proof.
Construction of the well shall be under the supervision of a Washington state licensed well
driller. These requirements are considered "relevant and appropriate.”

If the remedial alternative selected requires the reinjection of treated effluent into the
aquifer, the effluent shall meet cleanup standards in order to preserve the aquifer for existing
and future beneficial uses. Regquirements for reinjection wells are provided in WAC 173-218
and are "applicable.”

Air Quality (40 CFR 50, 40 CFR 58, 40 CFR 61, WAC 173-400, WAC 173-403, WAC 173-
434, WAC 173-470, WAC 173-474, WAC 173-475, WAC 173-480, and WAC 173-490)

The EPA, State of Washington, and Tri-City Air Pollution Control Authority have set
air poliution standards for the Hanford Reservation. Through the use of best available
technologies (BAT), these standards are technically feasible and reasonably attainable. General
standards for maximum emissions are outlined in WAC 173-400 and 40 CEFR 30. Air emissions
generated from handling of soils and treatment actions are subject to these and other applicable
regional air quality standards in order to control or prevent the emission of air contaminants.

These standards are considered "applicable.” Specific guidance are listed and referenced below,

(1) Sulfur Dioxide

1-hr average (ﬁot more than once/year) 0.4 ppm

1-hr twice per week 0.25 ppm

24 hour average 0.10 ppm
Annual average 0.02 ppm

Reference: WAC 173-474

(2) Nitrogen Dioxide

Annual arithmetic mean _ 100 pg/m’®
Reference: WAC 173475

(3) Suspended Particulates

The annuval mean concentration shall not exceed 60 pg/m?. If the annual
mean background concentration exceeds 20 ug/m® due to rural fugitive dust,
the standard becomes 40 pug/m® plus the background concentration.

Maximum 24-hour concentrations of 150 pg/m’ of air are not to be exceeded

DRAFT: Filenarms OVARAR
Appendix A-14



more than once a year. If the background concentration exceeds 30 pg/m?
due to rural fugitive dust, the standard becomes 120 pug/n? plus the
background concentration,

Reference: WAC 173-470

(4) Carbon Monoxide

Average concentrations over 8-hours shall not exceed 10 mg/m’ more than
once a year. Further, a concentration of 40 mg/m’ averaged over a 1-hour
period shall not be exceeded more than once a year.

Reference; WAC 173-475
(5) Ozone

Maximum hourly coneentrations shall not exceed 0.12 ppm (235 pg/m’)
hourly concentration on more than 1.0 days per calendar year.

Reference: WAC 173-475
(6) Radionuclides

The maximum accumulated dose due to air emissions shall not exceed 25
mrems/yr to the whole body or 75 mrems/yr to a critical orga_n of any
member of the public.

Reference: WAC 173-480

"Relevant and appropriate” procedures for the implementation of these regulations are
set forth in WAC 173-403. After construction of the facility, air quality shall be monitored and
reported in accordance with "applicable” requirements of 40 CFR 58. Monitoring stations will
be required to ensure that air quality is preserved. Monitoring will be required for all
contaminants listed above.

Specific regulations pertaining to solid waste incineration facilities are contained in WAC
173-434. These define the emission standards for the design and operation of such facilities and
are considered to be "relevant and appropriate. "

Fugitive dust from HRL may contain asbestos and therefore is a threat to air quality.
Standards for inactive waste disposal sites containing asbestos are provided in 40 CFR 61 and
are "relevant and appropriate.” Asbestos containing waste shall be covered with non-asbestos.
containing material and compacted. These sites shall be fenced and signed to deter public
access.
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- Controls for sources emitting volatile erganic compounds (VOC’s) are provided in WAC

173-490. Although this regulation targets spééiﬁc stationary sources, it should be considered

"relevant and appropriate." If air stnppmg is used to remove TCE from groundwater, controls
will be required to prevent TCE ermission to the air,

Hazardous Waste Generation (40 CFR 262)

Remedial actions having hazardous waste as a secondary waste stream shall meet the
"applicable” standards for hazardous waste generators outlined in 40 CFR 262. The secondary
waste stream must first be identified as hazardous or not. If the waste is hazardous, an EPA

identification mumber must be obtained in order to store, treat or dispose of the waste. Records

shall be kept for three years after the waste is transported off site.
Hazardous Waste Transportation (49 CFR Subchapter C, 40 CFR 263, and WAC 446-50)

Transportation of hazardous waste is regulated by the federal government through 49
CFR, Subchapter C and by the state through WAC 446-50. These regulations prohibit the
transportation of hazardous materials in commerce unless the material is properly classed,
described, packaged, labeled, and in a suitable condition for handling and shipment. The EPA
has adopted these requirements as part of RCRA (40 CFR 263) to protect human health and the

environment. These transportation requirements are "applicable” if wastes are to be transported
off site. -

General Storage and Treatment of Hazardous Waste (40 CFR 264 42 1J.8.C. 6901, and
WAC 173-303)

A hazardous waste must be a analyzed and identified before an owner or operator of a
storage, treatment, or disposal facility can handle it. If wastes are to be stored or disposed of
as part of a remedial alternative these regulations would be "applicable.” Owners of hazardous
waste storage and treatment facilities must comply with RCRA (42 U.S.C. 6901) and 40 CFR
264 when handling these hazardous wastes. Ecology’s dangerous waste regulations (WAC 173-
303) also apply to storers or treaters of hazardous waste . - Dangerous or extremely hazardous

waste (as previously identified) to be disposed of through incineration, land treatment, or in a
landfill are covered by this "applicable" regulation.

Treatment of Wastewater (WAC 173-240 and Richland City Ordinance 35-84)
Plans and specifications for groundwater treatment systems constructed as part of a

remedial action that will discharge to surface or ground waters, or to a POTW will reguire
review and approval by Ecology (WAC 173-240). These requirements are ‘relevant and

- appropriate.” Additionally, if the wastewater from any remedial process is sent to the Richland

sewage treatment plant for final disposal, it must meet the pretreatment standards set forth by
City Ordmance 35-84. The contaminant of concern that is specifically banned by the Ordinance
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is dieldrin. Also, no discharge shall cause the influent concentrations at the plant to increase
to more than 1.41 mg/l for chromium and 0.31 mg/l for nickel. These standards should be
considered "applicable” for treatment options requiring discharge to the POTW.,

Land Treatment (40 CFR 264.271)

If land treatment is selected as an alternative technology it must be demonstrated that the
application of wastes containing the hazardous constituents can be treated. The treatment method
must ensure that these constituents can be degraded, transformed, or immobilized within the
treatment zone. The maximum depth of the treatment zone allowable is no more than 5-feet,
and the zone must be at least 3-feet above the seasonal high water table in order to satisfy thiS

"applicable” requirement.

Landfilling (40 CFR 264, 40 CFR 268 and WAC 173-304)

Remedial actions requiring the excavation of hazardous waste with ultimate disposal in
an off site chemical waste landfill are subject to the "applicable" requirements of 40 CFR 264
and 268 under RCRA. Land disposal restrictions are in place for certain RCRA listed wastes.
Contaminated soil and debris containing these listed wastes are subject to treatment standards
prior to their disposal. Of the contaminants of concern, pretreatment standards of 0.13 mg/kg
for dieldrin and 28 mg/kg for BEHP must be attained prior to landfilling these land banned

‘contaminants. Landfilling requirements for PCB’s will be discussed later.

"Applicable" requirements for the design, maintenance, and closure of solid waste
handling facilities such as landfills are contained in WAC 173-304. If landfills are constructed
on site for ultimate disposal of the contaminated soil and debris, these regulations would apply.
Additionally, groundwater monitoring will be required under the "applicable” provisions of 40
CFR 264.90-109, which addresses the release of contaminants from solid waste management
units.

Closure and Post-Closure (40 CFR 264.111, 40 CFR, 40 CFR 264.228, 40 CFR 264.258, 40
CFR 264.310, and WAC 173-304)

RCRA closure requirements for land disposal facilities will be triggered if the hazardous
waste is consolidated and moved to an off site land disposal facility, or if the waste is excavated
and removed from the operable unit, treated on site, and then redeposited. These closure
requirements are set forth in 40 CFR 264.111 and 264.228 and are "applicable" to remediation
alternatives requiring land disposal. Caps must be designed to provide long-term minimization
of the infiltration of rainfall. Also, they must function with the minimum of maintenance,
promote drainage, minimize abrasion or erosion of the cover, accommodate settling and
subsidence, and have a permeability of less than 107 cm/sec.
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Because of the arid climate of the Hanford Reservation, an aiternate cap consisting of a
geomembrane of at least 50 mil thickness is allowed under the "applicable” regulations of WAC

-173-304. - The geomembrane must be covered by a minimum of 6-inches of topsoﬂ and seeded
to dryland grass or other shallow rooted vegetation.

Requirements for PCB’s (40 CFR 761)

"Applicable” requirements for the storage, treatment, and disposal of PCB’s under the
Toxic Substances Control Act are provided in 40 CFR 761. In general, conc¢entrations of PCB’s
greater than 50 ppm present an unreascnable risk to human health and the environment for
controlled access sites, while concentrations exceeding 25 ppm present unreasonable risk at
uncontrolled access sites. Disposal of PCB’s with concentrations from 50-500 ppm is allowed
in chemical waste landfills or by incineration. For concentrations greater than 500 ppm,
incineration is the only disposal alternative. Chemical waste landfills must meet specific

-requirements for soils, geomembranes, hydrologic conditions, flood protection, topography and

monitoring systems as outlined in 40 CEFR 761.75. Incinerators must meet the combustion and
monitoring requirements of 40 CFR 761.70.

Regulations that cover the cleanup of PCB’s spilled or leaked to the environment are"to
be considered” and are found in 40 CFR 761.120. Items covered include the disposal of debris
and materjals used in the cleanup and the statistical sampling required to determine the
completeness of the cleanup.

Incineration of Soils (40 CFR 264, Subpart O)

Incinerators used for the treatment of contaminated soil and debris are subject to the
"applicable" requirements of 40 CFR 264, Subpart O. Contaminated waste feeds must be
analyzed for characteristic RCRA wastes. Contaminated ash and residue must be properly
disposed of. Destruction rernoval efficiencies for principal organic hazardous constituents and
for PCB’s and dioxins shall be 99.99% and 99.9999% respectively. Emissions of hydrogen
chloride (HCI) gases shall not exceed 1.0 kg/hr or 1% of the HCI in the stack gases prior to
entering any pollution control device. Provisions for monitoring combustion temperature, waste
feed rate, combustion gas, and carbon dioxide formation shall be in place. Particulate emissions
are not to exceed 0.08 grains/dry standard cubic foot. For the incineration of PCB contaminated
soils, incineration requirements shall comply with requirements in 40 CFR 761.

Operation of Facilities (WAC 173-300)
WAC 173-300 sets forth requirements that are "applicable” to operators of landfills and

incinerators. In general, operators must meet certain standards before they are certified to
operate these facilities.
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Non-Routine Releases (40 CFR 302)

Any non-routine release of hazardous substances in the process of a remedial
investigation or action, shall be reported. Non-routine releases are not to exceed
CERCLA/SARA/Ecology release limits and could be derived from a spill or discharge via liquid
effluent stream. Permits are based on DOE and EPA requirements which set Environmental
Control Limits. These regulations are "relevant and appropriate” to activities which will take

place at the site.
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 1 of 16)

[.1.1 Safe Drinking Water Act (SDWA)
42 U.S.C. 300 ()
40 CFR part 141

ARAR Applicable Rcievu.nl and To Be Raticnale
Appropriate Congidered
1.0 Chc.mical Specific
1.1 Drinking Water Standards
Drinking water standards must be attained for any botcntia] or

future sources of drinking water. These sources must be
protected against groundwater contamination from the 1100-EM-
1 Operable Unit, )

Established maximum contaminant levels (MCL's) for the
contaminants of concern are:

arsenic 50 pp/l PCB’s 0.5 ugll

chromium 50 pg/t TCE 5 ug

nitrate (as N) [0 mp/l

The following are proposed MCL's:
nickel 0.1 pgll technetivm™ - 3790 pCill
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-~1 Operable Unit.
(Page 2 of 16)

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

1.1.2 40 CFR 1433
Secondary Maximum Contaminant
Levels for Drinking Water

National secondary drinking water standards are intended to
controf contaminants in drinking water that primarily effect the
aesthelic qualitics relating to the public acceptance of drinking
waler. The regulations are not fuderaily enforceable, buf are
intended as guidelines for the state,

Color 15 color units
Corrosivity nOR-COITOsive
Odor 3 threshold odor numbers
pH 6.5-8.5
Total dissolved solids 500 mg/l
Sulfate 250 mg/l

' Chloride 250 mg/l
Iron 0.3 mg/l
Manganese 0.05 mg/l
Zine 5 mgll
Foaming agents 0.5 mg/l
Specific Conductance 700 pmhos/em
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 3 of 16)

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

1.2 Prolection of Surface Waters

[.2.1 Clean Water Act (CWA)
33 U.S.C. 1251, and

WAC 173-201

The ambient water quality of the Columbia River must be
preserved for the protection of aquatic life. The Columbia is
classified as a Class A water. The State has adopted the EPA’s
Federal Water Quality Criteria and concentrations of
contaminants in Class A waters shall be below the following to
prevent acute and chronic toxicity to freshwater organisms:
Chemical Acute Criteria Chronic Criteria
Arsenic (V) 850 ugll

BEHP -- -
Chromium 16 ppll

Dicldrin 2.5 pgil 0.0019 pgfi
Nickel 1,400 pgi 160 pg/l
Nitrate (as N) - -

PCBs 2.0 ppll 0.014 pgll
TCE 45,000 pgil 21,900 pghl

48 ug/l

11 ug/t

! Nitrate-Nitrogen concentrations below 90 mg/l are reported to-
have no adverse impact on warm water {ish.

1.2.2 40 CFR 116 and 40 CFR 117
Designation of Hazardous Substances

The following contaminants of concern are listed as hazardous
substances: trichloroethylene (TCE), and polychlozinated
biphenyls (PCB’s). Discharge of these contaminamnts to surface
or ground watsrs shall not exceed reportable quantities of 100 [bs
for TCE, and | 1b for PCRB's.

1.3 Action and Cleanup Levels

1.3.1 40 CFR 264,521
Corrective Action for Solid Waste Management
Unils (SWMU’s) at Hazardous Waste Management
Facilities
FR Vol 55 30865 July 27, 1990

Action fevels 1o trigger corrective measure studies for soil are
proposed in 264.521{a){2]({-iv), assuming exposure through
ingastion of the soil contaminated with the constituent.
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 4 of 16)

Rationale

Cleanup Regulations

ARAR Applicable Relevant and To Be
Appropriate Considered
1.3.2 EPA Directive 9355.4 - FS 1990 X Recommended soil action levels for PCB™s at an industrial site
A Guide on Remedial Actions at Superfund Sites are from 10 to 25 mp/kg. The appropriate action level within
With PCB Contamination - the range will depend on site-specific factors affecting the
eXposure assumptions.
1.3.3 WAC 173-340-745 Model Toxic Control Act (MTCA) X Ecology’s Model Toxic Control Act (MTCA) contains

promulgated cleanup regulations for the contaminants of concern
at the site. For industrial sites, Method C equations give a
lifatime cancer risk of | in 100,000 for carcinogens, and will
have no chronic or acute effects on human health or the
environment. Method C cleanup levels for soils are based solely
on the MTCA, equations wiich rule out contaminant migration to
surface or groundwaters. Method C cleanup levels for
groundwater do not consider SDWA MCLs because the
groundwalers are nol a current or potential future drinking water
source. Cleanup fevels for the contaminants of concern in their:

 respective medias are:

Soil Groundwater

Arsenic 25.8 mp/kg Trichlorosthene {TCE) 39.8 ug/l
BEHP 9,375 mg/kg Nitrates {(as N) 56 mg/l.
Chromium 17,500 mg/kg Technetium® 3,790 pCifl
PCB’s 17 mglkg

Dieldrin 8.2 mg/kp

Nickel 70,000 mg/kg
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 5 of 16)

ARAR

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

1.4 Dangerous Waste Regulations

1.4.1 WAC 173-303 Dangerous Waste Regulations

Hazardous wastes may be characlerized as Dangerous Waste
(DW) or Extremely Hazardous Waste (EHW), Addjtional
chavacteristics based on persistence, carcinogenicity,
mutagenicity, teratogenicity, the concentration of certain
compounds, and toxicity is required. Contaminated soils on sile
which exhibit DW or EHW characteristics must be transported,
treated, and disposed of in accordance with these regulations,
For the discolored 30i! site, soils contaminated with BEHP are
classified as EHW based on carcinogenicity, For the HRL,
assuming a worst case in which all carcinogenic contaminants of
concern are present, soils are given a DW designation,

2.0 Lecation Specific

2.1 Threatened and Endangered Species

2.1.1 WAC 232-12-011
Wildlife classified as protected wildlife

The Swainson’s hawk and long-billed curlew are proposed by the
Department of Wildlife as sensitive, but are not formaily
protecied as an endangered or threatened apecies. They are
federally-designated candidate species.

2.1.2 Endangercd Species Act 50 CFR 17
WAC 232-12-014
Wildlife classified us endangered species

The bald eagle, American white pelican, falcon, Aleutian Canada
goose, ferruginous hawk, and sandhill crane are federal- and/or
state- listed species. They are common migrants 'along the
Columbia River and modifications of their habitat shoubd be
avoided,
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit,

(Page 6 of 16)

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered

3.0 Action Specific

3.1 Water Quality

3.1.1 40 CFR 122 X - Applicable federal and state standards for water quality must be
Discharge of Treated Effluent complied with if use of best uvailable technology requires point-

source discharge to surface waters of the United States, An

application for new discharge must be made 180 days before

discharge actually beging. Because Hanford is a federal facility,:
} the NPDES Program will be administered by the EPA.

3.1.2 40CFR 131 b Water quality standards designate the use or uses to be made of

Water Quality Standacds the water, and enforcement criteria. Water quality data and
information on discharges will be reviewed by the state to
identify toxic polltants that may adversely affect water qualily
and its designated use,

3.1.3 40 CrR 141.13 X Treatment systems may discharge water into the Columbia River
Maximum Contaminant Levels and affect turbidity standards. The MCL for wurbidity in a water
for Turbidity system used for drinking water, measured at the entry point, is |

turbidity unit (TU) as determined by a monthly average. Up to.
‘five TU’s may be sllowed if higher turbidity does not: (1)
interfere with disinfection; (2) prevent maintenance of the
disinfectant agents; (3) interfere with microbiclogical
determinations.

3.1.4 WAC 173-216-010 X Linplements RCW 90,48 water pollution control and RCW 90.52
State Waste Discharge Permit Program Pollution Disclosure Act for the state permit program, applicable

to the discharge of waste muaterials from industrial and
commercial operations not covered under the NPDES Program
into ground and surface waters of the state,
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Table 1. Listing of Féderal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 7 of 16)

ARAR

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

3.2 Groundwater Quality

3.2.1 WAC 173-154-020
Protection of Upper Aquifer Zones

Policies and procedures are outlined for the protection of
groundwater within the upper aquifers or upper aquifer zones
where there are multiple aquifer systems. In the 1100-EM-1
Operable Unit, groundwater volumes are discharged to water
supply wells used for domestic, municipal, and industrial
purposes. Municipal wells at the Richland Well Field, located
east of the 1100 Arca, draw water from the unconfined aguifer-.
for municipal supply with a total output capacity of 15,000 to
23,000 m*/day (4.0 to 6.1 million gallons/day) (DOE-RL 1990).
The well field-is currently used to supplement the city water
supply during times of peak scasonal demand.

3.2.2 WAC 173-160 and 162
Ground Water Protection

Requirements are established for monitoring of groundwater to
prevent degradation from current and future activities, and

" monitoring of clean-up activity, Groundwater monitoring wells

shall be constructed in accordance with WAC 173-160 and WAC
173-162. Groundwater monitoring wells shall be operated in
accordance with WAC 173-162 and 173-160 for resource
protection wells,

323 WAC 173-218
Underground Injection Control Program

Groundwater may be used as a source of drinking water.
Effluent from the treatment system shoubd meet cleanup
standards before being reinjected into the aquifer.
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 8 of 16)

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

3.3 Air Quality

3.3.1 40 CFR 50

National Primary and Secondary Air Quality Standards

WAC 173-400
General Regulations for Air Pollution Sources

WAC 173-403
Implementation of Regulations for Air Contaminani Sources

WAC 173-470
Ambient Air Quality Standards for Particulate Matter

WAC 173474
Ambient Air Quality Standards for Sulfur Oxide

WAC 173-475
Ambient Air Quality Standards for Carbon Menoxide,

Ozone and Nitrogen Dioxide

WAC 173-480

- Ambient Air Quality Standards and Emission Limits

for Radionuclides
WAC 173-490
Emission Standards and Controls for Sources Emitting

Volatile Organie Compounds (VOC)

Regional Air Quality Standards

EPA, State of Washington, and Tri-County Air Pollution Control
Authority have set air pollution WAC standards at Hanford.
These standards are technically feasible and reasonably
aitainable, Air emissions penerated from handling of soils and
treatment actions are subject to the applicable regional air quality
standards in order lo control or prevent the emission of aic
comtaminants.

(1) Sulfur dioxide

1-hr average: 0.4 ppmn
{not more than once a year)

L-hr twice per week 0.25 ppm

24-hr average: 0.1 ppm

Annual average: 0.02 ppm

Reference: WAC 173-474
(2) Nitrogen dioxide

Annual arithmetic mean 100 pg/m’
Reference: WAC 173-475

(3) Suspended Particulales

Annual mean concentration shall not exceed 60 ugfm?®. If the
annual mean background concentration exceeds 20 ug/m® due
1o rural fugitive dust, the standard becomes 40 ug/m? plus
the background concentration,
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements {ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 9 of 16)

Applicable

Relevant and
Appropriate

To Be
Considered

Rationale

3.3.1 (continued)

Maximium 24-hr concentrations of 150 ug/m® of air ars not
10 be exceeded more than once a year. If the background
concentration exceads 30 pg/m’ due to cural fugitive dust, the
standard becomes 120 pg/m? plus the background
concentration,

Reference: WAC 173-470
(4) Carbon monoxide

Average concentrations over 8§ hours shall not exceed 10
mg/m® more than once a year. Further, & concentration of
40 mg/m® averaged over a 1-hour period shall not be
exceeded more Lhan once a year.

Reference; WAC 173-475

(5) Ozone

0.12 ppm (235 pg/nt) where the expected number of days
with maximum hourly average concentrations above (.12
ppm is equal to or less than 1. i

Reference: WAC 173-475

{6) Radionuclides

Maximum-accumulated dose due to air emissions shall not
exceed 25 mrem/yr to the whole body or 75 mrem/yr to a
eritical organ of any member of the public.

DRAFT: Filename ARAROG92




i
i
L=
# ',

)

§
Fod

ety

v

ELLT
wfd
Uiy

Table 1, Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 10 of 16)

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered
332 40 CFR 58 _ X Surveillance of ambient air quality includea requirements for
Ambient Air Quality Surveillance monitoring and reporting of data. An owner or aperator of &
proposed emission source that could affect air quality is required
to operate a sampling station for purposes of prevention of
significant deterioration. Monttoring is required for sulfur
dioxide, nitrogen dioxide, carbon monoxide, ozone, and
pariiculate matter.
3.3.3 40CFR 60 X Emission standards for municipal incinerators are set for the
New Source Performance Standards (NSPS) following:

(1) Sulphur dioxide and hydrogen chloride shall pot exceed 50
ppm, corrested 10 7% oxygen for an hourly average.

{2) Total carbon monoxide, ozone, and nitrogen dioxide from
combustion shall rot exceed 100 ppm at stack exit, after
volumes are corrected 10 7% oxygen.

(3) Particulate matter 0.23 gr/m? at standard condition (0.1
grain/desf) or 0.46 gr/m’ at standard condition (0.2 gr/dscf),

3.3.4 40 CFR 61 X Fugitive dust coontaining asbestos may pose a threat to air
Nationa| Emission Standards for Hazardous quality. Asbestos containing waste shall be covered with a non-
Air Pollutants asbestos containing material and compacted. These sites shall be
fenced and signed to deter public aceess,
3.3.5 WAC 173400 X This chapter implements RCW 70.94 of the Washington Clean
General Regulations for Air Pollution Atr Act and establishes standards that are technically feasible and
reasonably attainable for air pollution sources.
3.3.6 WAC 173-403 X This section gtates the policy of the Department of Ecology under
Supplenientation of Regulations for the authority of RCW Chapter 43.21,A 10 provide control of air
Air Contaminant Sources pollution, where needed, and to establish procedures for he
implementation of air quality rules and regulations.

DRAFT: Filename ARAROG92




i
B
P

"J n
TR

i,
hy

Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 11 of 16)

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered
337 WAC 173-434 X Emisston standards for design and operation of solid waste
Solid Waste Incinerator Facilities incineration facilities are defined by this regulation.
3.3.8 WAC 173-490 x This section sets controls for the emisgions of volatile organic
Emission Standards for VOC's compounds (VOC's) from specific stationary sources, Emission
! of TCE from any air stripping pperation for groundwater
remediation would require similar controls.
3.4 Hazardous Waste Generation
3.4 40 CFR 262 X A generator who generates, treats, siores, or disposes of
Standards for Generators of hazardous waste on-site must comply with the following sections:
Hazardous Waste
Section 262.11 Determine whether or not waste is hazardous;
Section 202,12 Obtain an EPA identification number for the
accumulation of hazardous waste; and
Section 262.40 Record keeping.
{c} and (d)
3.5 Hazardous Waste Trunsportation
3.5.1 CFR, subchapter C X No person may transport a hazardous material in commerce
Transportation of Hazardous Materiats unless the material is properly classed, described, packaged,
WAC 446-50 X labeled and in condition for handling and shipment in accordance
Transport of Hazardous Malerial with 49 CFR subchapter C; Hazardous Materials Regulations:
Part 171, General infmm_ation
Pant 172, Hazardous materials tables and hazardous materials
communications regulations
Part 173, General requirements for shipments and packages
Part 174, Carriage by rail
Part 175, Carriage by vessel
Part 177, Carriage by highway

DRAFT: Filename ARAR0G92




5 I 2y
3 &
£ 1 =

m..m

s,
LW
_—

.

Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 12 of 16)

Dangerous Waste Regulation

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered '

3.5.2 40 CFR 263 X EPA has adopted certain repulations from the Department of
Standards Applicable to Transporters of Transportation governing the transport of hazardous material,
Hazardous Waste These regulations concern labeling, marking,

placarding,recordkeeping, containers and reporting discharges,
These regulations are adopied to protect htiman health and the
environment,

= —= R = e == e =t

3.6 'General Storage and Treatment of Hazardous Waste

3.6.1 40 CFR 264 x Hazardous waste must be analyzed before an owner or operator
Standards for Owners and Operators of can treay, store, or dispose of it, Hazardous waste storage must
Hezardous Waste Treatment, Storage, and be in compliance with RCRA under 40 CFR part 264, subpart [
Disposal Facilities (Storage Containers), subpart J (Storage Tanks), subpart K

: (Surface Impoundments), and subpart L (Wasie Piles).
42 U.8.C. 6901
Resource Conservation and Recovery Act
3.6.2 WAC 173-303 X This regulation implements chapter 70.105 of the Revised Code

of Washington (RCW) and regulates those solid wastes that are
dangerous or extremely hazardous to the public health and
environment, Dangerous or Extremely Hazardous waste 1o -be
disposed of through incincration, Jand treatment, or in a landfill
is governed by these regulations. ‘

3,7 Treatment of Wastewater

371 WAC 173-240
Submission of Plans and Reports for Construction
of Wastewater Facilities

Plans, repords, and specifications for wastewaler treatment
systemns which discharge to POTW, surface or ground waters

shal be submitted to Ecology for review under these regulations.

3.7.2 Richland City Ordinance 35-84
Publicly-Owned Treatment Works

Discharge of any liguid effluent to Richland’s publicly owned
treatment works must be in accordance with City Ordinance 35-
84. "Specific limits are set for chromium (1.41 mg/l) and nickel
(.31 mg/l). The contaminant of concern that is specifically
banned is dieldrin. Limits on dischatge are given to prevent
damage to maintenance and operation of the facility.
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 13 of 16)

3.9.4 40 CFR 264.90-109
Releases from Solid Waste Management Units

ARAR Applicable Relevant and . ToBe Rationale
Appropriate Considered
3.8 Land Treatment
3.8 40 CFR 26{27] X Prior to land treatment, the waste must be treated 1o best
Land Treatment demonstrated availabie technology (BDAT) levels or meet no
migration standard. Treatment must ensure that hazardous
constituents are degraded, tratisformed or inmobilized within the
treatment zone. The maximum depth of the treatment Zone iz no
more than 5 feet from-the soil surface and 3 feet sbove the
seasona] high water table.
3.9 Landfilling
3.9.1 40 CFR 264.300-317 X Contaminated soil that is excavated and placed in a landfill i
Landfills subject to land disposal restrictions if the soil containg RCRA
hazardous waste.
3.9.2 40 CFR 268.44 X Dieldrin and BEHP will be subject to land disposal treatment
Land Disposal Restrictions standards if excavated material is moved to a new location and
placed into a landfill, and if residue from a treatment option is to
be land disposed. The contaminated matedal consists of soil and
debris that contain these RCRA hazardous wastes.
Pretreatment standards of 0.13 mp/kg and 28 mg/kg for dieldrin
and BEHP respectively must be met prior to land disposal,
3.9.3 WAC 173-304 X This chapter implements RCW 70.95 regulations pertaining 1o
Minimum Functional Standards for solid waste handling facilities such as municipal landfilla.
Solid Waste Handling Contains provigions for facility design, maintenance, and ¢losure.
X ¢ Groundwaler monitoring will be required if a new landfill is

constructed to treat, store, or dispose of conlaminated soils as
part of a remedial action. :
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 14 of 16)

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered :

3.10 Closure and Post-Closure

3.10.1 40 CFR 264.111-120, 264,228 (ID), 264.258 and 264.310 x Land digposal closure requirements under RCRA will apply if:
Closure and Post-Closure Care _ : (1) the waste at the contaminated site is consolidated and moved

to another outside location for disposal; or {2) the waste is picked
up from the unit and treated within the arca of contamination,
then redeposited into the unit, Closure of surface impoundment,
waste pile, ot landfill will require & cap or final cover designed
to provide long-term minimization of the migration of liquids
through the closure structure, function with minimum
mzintenance, promote drainage and minimize erosion or abrasion
of the final cover, accommodate settling and subsidence, and
have a permeability lesa than or equal to the permeability of a
bottom-liner system or natural subsoils present. Specific
restrictions are listed in subparts 264,228(a) surface
-impoundments, 264.258(b) waste piles and 310{a) landfills.

31.10.2 WAC 173-304 _ X ‘ This section provides for an aliernate cap because of the arid
Minimum Functional Standards for : climate of the Hanford Reservation. The cap shalf consist of a
Sotid Waste Handling geomembrane liner of at least. 50-mil thickness covered by 6-

inches of topsoil and seeded to dryland grass.

3.11 Requirements for PCB's

3011 40 CFR 761.30 X Restriclions on the disposal of PCB's are established pursuant to
PCB's Storage snd Disposal section 6(e)(1) of Toxic Control Act. PCH concentration over 50
40 CFR 761.60 } ppm presents an unrcasonable risk of injury to health at
Alternative Technology to Incineration controlled accesy sites and 25 ppm at uncontrolled access sites,
40 CFR 761.70
Chemical Waste Landfill " PCB’s at concentrations gréater than 50 but less than 500 ppm

must be disposed of in an incinerator or chemical waste landfill,
Incinerators must comply with 40 CFR 761.70, and chemical
waste landfills must comply with 761.75. PCB wastes
containing greater than 500 ppm must be incinereted in
accordance with the technical requirements in 40 CFR 761,70
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Table I. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.
(Page 15 of 16)

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered
3.11.2 40 CFR 76175 X A chemical landfill used for the disposal of PCB’s must meet
' Chemical Waste Landfills specific requirements for soils, synthetic membrane liners,
hydrologic conditions, fleed protection, topography, and
monitoring systems.
3.11.3 40 CFR 761.120 X Regulations provide for the propcr correclive aclions for cleanup
Requirement for PCB Spill Cleanup of alf ypilled or leaked PCB’s.
3.12 Incineration of Soils
3.12.1 40 CFR 264 Subpart O X Soils treated through incineration are subject to specific
Incincration of Soils requirements:
(1} analyze waste feed for RCRA hazardous waste;
(2) dispose of all hazardous waste and residue;
(3) achieve a destruction removal efficiency of 99.99% for each
principal organic hazardous constituent and 99.9999% for
PCB’s and dioxing;
" (#) reduce hydrogen chloride (HCL) emissions to 1.0 kg/hr or
1% of the HCl in stack gases before entering any poliution
control devise;
(5) monitor combustion tempersture, waste-feed rate,
combustion
gas and carbon dioxide;
(6 keep particulate matter to no more than 0.08 grains/dry
standard cubic foot; and
(N follow special performance standards for PCB’s in 40 CFR
761.70. :
3.13 Operation of Facilities
3.13.1 WAC 173-300 X This regulation sets forth certification requirements for operators
Centification of Operators of Solid Waste Incinerator of landfills and incinerators.
and Landfill Facilitics :
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Table 1. Listing of Federal and State Applicable or Relevant and Appropriate
Requirements (ARAR’s) for the 1100-EM-1 Operable Unit.

(Page 16 of 16)

EPA Designation, Reportable Quantities
Notification Requirements for Hazardous
Substances Under CERCLA

ARAR Applicable Relevant and To Be Rationale
Appropriate Considered
3.14 Non-Rouline Releases
3.14.1 40 CFR 302 X Environmental Control Limits (ECL’8) requirements are based on

permit limits as derived from DOE and EPA requirements.

Any non-routing release of hazardous material must be reported.
A release could be from a spill or discharge via liquid effluent
stream, Non-routine releases are not 10 exceed
CERCLA/SARA/Ecology relzase limits,

DRAFT: Filename ARARGG92




ATTACHMENT - #8
Page 1 of 4

Fable 2: Summary Analytical Results Walla Walla T100-ENM-1 May/June 1992 Sampling Round

Sample Bottle/ Well ID MULTI Lab# VOA YOA VOA | I'estCLP [ NO2-N| NO3-N | OPO4-P| F Cl S04 Alk NII3 Ba Be Ca Cr
Date Neat dil TICs ug/L ug/L ug/L ug/L ng/L | ug/L ug/l, ug/l, ug/l. | ugl | ug/ ug/l ugl

up/l, up/l, g/l
CRDL (up/L) 1 varies 100 1060 50 100 1000 2000 10000 50 50 1 5000 10

SI11192 (B06251) $29-E11 920512003 | TCA (0.5) ND ND ND 35000 318 304 14500 85000 163000 ND 97 ND 91900 ND
MW-20 _TCE(S)

S92 (B06252) S3I-E10A 530512006 | TCA(2)  TCE  ND  ND  ND 47600 25 371 22700 65000 167000 ND 11l ND 101000 ND

MW-12 &
Tsiner | ee2sy Sa-E10A DU

111-138%  104% T107% 99%  98%  92% TT01% 102%  85%

592 | (B06282MSD) SI-EI0A MSD |

S (B06289) SI-E10A T1 sa0siz011 TN
9% JB06254) S3L-EN1 My—22 | . %20s120a2 L ND

S92 | 06274) SI-EIT A BIK | 920512013 | ND

5111192 (B06290) SI-EI1TB 920512014 ND
5/12/92 (B06255) S31-E10C 920513006 TCA (2) TCL(66) ND ND ND 50900  24B 438 17400 70900 171000 ND 88  ND 103000 ND

MW-14

Tier | moe2se) S3E0C DUF | 920513007 |

51292 (B6291) SI-EI0C TT 020513011 |

511292 (1806257) S3I-E10D 920513012

siper [T w6276 SM-ELob Fla bk | 920513013
5/12/92 (B06292) S31-E10D T1 920513014

5113192 (1106260) S30-E10A 920515018

ND ND ND 26400 35B 685 14300 46900 160000 ND 69 ND 70600 ND

seetantnny DL LT P P PP PP

ND ND

ND ND ND 46800 0B 317 26900 68600 161000 ND 97 ND 96300

571392 920515020

5/13/92 (1306261) S30-E10B 920515021 TCA (1)
Mi-11 2 = JERAD,
Tl Tk 920515022 ND

i il 920<15ﬂ’_‘§ i

ND 96600 20

26000 72600 160000 ND

ND

nND

Shading indicates analysis not scheduled

*=TOE averrange (quantitated In dilution): Tr=spike too low; NA=Nol Analvzed: ND=Not Detected; B=RBelow CRDL hot ahove INT: TCA=11.1-TCA

2 -

£ i i € { ¢ i -
{ § H = s H L E -



$
7

Sl

dodd=a

o

N

N

(N

(N

000Z¢

(N

0L8L

(N

91

00802

(N

L0y 1507

170515076

L1 1014-0€S (567901

TT-MKH
uor-0es (19904

To/EN/S

TO/ENS

Fopg

(IN

(IN

(N

(IN

00LOE

(IN

OLLL

0T

(IN

0T

(93]

(IN

BIOST5076

070515026

L VO14-0€S (r6790()

TEES

oINS

OT-MW
VO1d-0£s (0979011

TO/ES

dop g

(N

CIN

N

00rre

(IN

0049

(IN

CIN

00svl

(IN

(IN

FlEiaize

_Etcrseze |

TI0E150T6

ML aord-res (zezoof)
Mupaortes Guesow

aota-tes (Lszoon)

T6/Tls

3ap g

“TonK1s0

(N

CIN

00l1¢€

81

(N

00t1T

Ihaniavs

_L00g15076 |

900€ 15076

o ALDOIATES (167900
AsIN DI 168 (ASWSSTOM | TETHS
Teris

(4749

doasorares Gszoom 1

7T-MW
D014-1€S (5579010

To/TIIS

[4%41

apog

an

€N

ALIae

TUei0Tis0ts

zi0z1s0z6

L 114-1¢8 (0629050

Lo e (vsow
ZC—MIW 11d-168 (PST901D

oIS

61 1/s

dop ¢

(IN

aN

. -

(IN

(IN

(IN

0010T

00L0T

(IN

S I (O

CIN

B .

. bouzisoze [

200715076

UL vora-ies (6

L LB

87904

oIS

M pLE VoIS (eczoow |

CT-MW
VOLA-1€8 (2579041)

ReiENS.

To/L1s

dop ¢

WL -

(N

L

aN

(IN

(N

(N

AN

(IN

019L

(N

L,

(44

(00E8I

e

. S

yo1

500715076

£00T150T6

-

UL niE-es (Bwoow
618 (TLTYOU)

5 AL

e/ s

(.

0Z-MK
114-61S (157901

T6/11/8

[4Y

S0

01

000T

!

¢l

001

001

0l

(/A "1aun

Aued
dunay,

pdn

1L

18n
4

yén
sy

an
P

pan
ad

1/dn
q98s

pdn
dy

ran
A

1fdn
IN

dn
A

ydn
dpy

rdn
o

ydn

noy

A% T LL TN

(1 112A\ 2ol

(g

ajdweg

panujjuod

punoy dujjdweg 7661 dunf/Sepy [-INH-001T EIIEAL BI[EAL SINSNY [eapA[euy Licwwng 7 ajqu,

t Jo 7 98eg

8# INJWHOVLLV



& |
7

VOL-U'I'ISVOLL VT 2A04u 0 LR AAO[g=¢] PN 1oN=(IN fpazdpuuy joN=yN

®
4

H

o oo aqids= g uopngip ug paguppusob) 0duuiisan )i =g

UL Jou i
U jou [[is
UL JOU [
Wit jou [[is

L TAS-ANS (€67904)
AL PLA TdS-dNS (LLT9O W)
dNd LdS-dNS (657904
‘1dS-ANS (85T904)

unJ ou
uniou
unJou
i ou

650119076

I£S (601900

“Z601/9

LS0T19076 Q-MIJ 84-1€S (LD19080)
950119076 o [=MW1171-zes (921901 76/01/9
........... aN | sserroaze | AL VZIHCRCS (SD190W) | TGN/
IN (i aoray|vsar190z6 ; §CS (FD19011) 2610119
60) VOL 7-tH
(00) ed1D|  €50119076 VZIA-86S (€21904) T6/01/9
AN | oreswnze L zta kS (ed190)

005090t |

... L00s090%6 _'"ﬁj_fﬁj_

Ll T S
£00S¢

an’ ook AN av’ U reesmeore | TniateTs (£9To0d) 261819
S e i _feoresote 0L VZId-ges (111906) 6/E19
----------------------- anrwnza . . “ea IGIEN

Trzovo90te | b—My VZIA-8ES (197900 26/89

S s
storugoze |

PIOF020T6

ALLOTHHES (ﬁsmml

€10r09076

"'Gsz"ir-l-zt

a0sol

LON

ﬂlﬂﬂ)‘)ﬂzﬁ S

HJ(H‘O‘)UZ!S

S (rozo0t)
L.

g -I[S (96!”‘1) T R
M P ga-ies Gagzoon) |z

To0zis AN TRoorooozs | R—M #4168 @92901) T6/519
60615076 | LLILA-IpS (2a1900) T681/S
AN aN aN BaEmaeaanimanmniia gN o N AN N SSdind N S aN wzoersoze | M LA TS TRS (98T901) “TemBlIS
L. AN | aN “T6ilS
2001410 Lgtusisoe | e (@sisssow) | eermive

TTIECTES (SIN897909)

punoy Fundwing 7647 aunLepy 1-1NH-00T1 B1EAL RleAL Sipnsay] [eapdpeay Lennung g apqe g,

“v70 T-MHra-1rs (897904 zeniss B

FT0615076 o AL 1TALES (0019060 6181/ 0

aoeisoze | e 1 (rgzoomy | TGRS Lo
00Zsk | GN QN ey AN aN N : 170615076 G=MiY 11A-LES (9979011 76/81/¢

dn an dan Fn

Vin /n An | pAn Van an in Ifn an Talll 1/3n [Telll 1An SOLL np JHaN 12qe e |
1D © | | era | enN | v rOS 1 4 |d44040 | NtON | NTON | a1 | voa | voa VOA HISTLLIAIN ar Ay apog ajdureg

IJ-)II"“HOJ

VLIV

IN

8it



#8-

ATTACHMENT
Page _4 of 4

Table 2: Summary Analytical Results Walla Walla 1I00-EN-1 May/June 1992 Sampling Round

continued
Sample Bottle Well 1D MULTI Lab# Cu Fe Mg Mn Ni K Ap Na Sb I'b Cd As g Tl Temp
Date Label ug/l ug/l ug/ ug/l ug/l ug/l ug/l ugl ug/l ug/l ug/l ug/l up ng/l Blank

Snem y . (006266) SIT-Ellngy o ]..32051%021 | ND O A16 91%0 WD O BD 440 N wew wNp MO ND 3. .....ND  ND | ddeg
5/18/92 (HUGZH-I.) \37 l-,“ Nd Iilk 92!141'”22_"_"_ ND ND ND ND NI ND ND ND ND ND ND ND ND ND
Tsngm2 | T(Bo61B0) SIT-E11TB 920519023
Janem2 | (B06268) S41-E11 Mlg—] | 920519024 | ND 434 11200 2 ND 25 5830 OND 22100 ND
5/18/92 (D06268MS) S1-E11 920519025 90 80%
e

s e 0 ) (LRE

920519029
Do O RO TR T :
ND 493

PRy

7 deg

e m06296) S31-68 18| 930604010

i 613/92 (306264) SJZ—EII Mw 19 9206040!1_""" ND ND 9060 ND ND 559.0 ND 19800 ."ND ""Nl) ND 9 ND """""""" N D 5deg
6/3192 920604012

Tener | 920604013
63192 920604014

6192

6/3/92
6/3/92

4 deg

920604016
920604022

i ke

_...6}5}5.2....‘ ......--------(I!oﬁlnll S"s Fle 'l li Ci e 9206“4024-- i LA s
614192 LT S e L SR R ... OO, [N SO NN .\ N . T ../ OO OO . .. O\ . WO N, .. ... %

13 deg

5deg

614192 (106281) \19-I-.lil-ld mk o i 9znma<uu3' 1
6/4192 (B06297) S29-E12TH 930605004
6/4192 (B06270) SAIEI2M—_3 | 920605005 7430900 26500 350 240 9140  ND

....................... R oo (O ... B8 R T N T T
6idi92” | (B063700MS) SI-E12MS 920605006 | 90% = S6%  99%  81%  92%  88% 92%  102%  18%  99%  90%  90%
e 1 S S S 4

e e e e o e g

(B06271) S41-E12DUP

90605008

CNDCNDUNDND . ND

6/10/92 [IHK)I(,J) S38-E12A 920611053

2deg

Tenonz | (B061C5) SIB-E12A TB 920611055
6/10/92 (B061C6) S32-E1MlJ—19 920611056
61092 | (BOGICT) S3I-E8 M—8 | 920611057
6/10/92 (BO61CR) S31-ER Fid Bk 920611058
Tenoz | wos1c9) sy’ T | 920611059
no run (B06258) SNP-SP'L. will not run
1o un (1306259) SNP-SPL DUP will not run
no run (B06277) SNP-SPL Fid Blk will not run
no run (106293) SNP-SPLTI will not run

F-TOF avercanoe fauantitated tn ditutfon): ##=cpite ton low: NA=Not Analvzed: ND=Not Detected: B=Below CRDL but above IDL; TCA=1,1,1.TCA

b F I & ¢ |
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DOE SITE DEVELOPMENT PLANNING DOCUMENTS

ENGINEERING STUDIES

-STEAM
-RAIL
-ROAD

HQ/RL
DOCUMENTS
AREA PLANS
RL/SITE i
DOCUMENTS e

-400

-600
-700/1100/3000

HSDP = HANFORD SITE DEVELOPMENT PLAN

HIP = HANFORD SITE INFRASTRUCTURE PLAN
HQ = DEPARTMENT OF ENERGY HEAD QUARTERS

RL = DEPARTMENT OF ENERGY RICHLAND FIELD OFFICE

-WATER
-ELECTRICAL
-ETC.

6 40 ¢ abed/6#
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Hanford Site Development Plan 1992

Existing Land Use Map (1992)

I:l Reactor Operations - R&D / Engineering Development
Waste Operations

1{ Sensitive Areas
m Operations Support D Undeveloped Areas
Administrative Support — Operable Unit Overlay Zone

—- Hanford Site Boundary
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Hanford Site Development Plan * 1992

10

Future Land Use Map (Beyond 2018)

D Reactor Operations H R&D / Engineering Development

Waste Operations Sensitive Areas

n Operations Support D Undeveloped Areas
Adminstrative Support -— Hanford Site Boundary

Note: = Refer to construction projects list for callouts (e.g., B1, F3, P2, and S1)

* The land uses identified in this map represent DOE’s vision of future land uses based on
existing and potential Hanford missions. This map will be updated annually to incorporate
decisions made by the Hanford Remedial Action Environmental Impact Statement, other
NEPA or regulatory decision documents, mission changes, and other sources as appropriate.
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2 Sanitary Sewer Treatment
Facility '

3 Ash Pond Replacement

4 Integrated Voice and Data
Telecommunications
System (IVDTS)

5 Environmental, Safety, and

Health Research Complex
6 Hazardous Waste

Treaiment Faciity (HWTF)

7 Isotope Production and
~ Packaging Facilty
| 8 Building 3720 Replacement ||
9 South Operations Support
| Facility and South Office
| Facilty (SOSF&SOF)
.10 Environmental Research
| Laboratory

11 Environmental and
1  Molecular Sciences
| Laboratory

‘12 Chemical Sciences
- Laboratory

13 Material Sciences and Thin

Film Membranes

114 Space Power Generator
Development
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Tl S | ulvinding | e
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Attachment #10

INCREMENTAL, CANCER RISK ESTIMATES
USING MAXIMUM AND 95% UCL CONCENTRATIONS
FOR AVERAGE AND REASONABLE MAXTMUM EXPOSURE SCENARIOS

95% UCL Concentration Max Concentration
Contaminant Pathway Conc Ave RME Conc Ave RME
TCE jnhalation 75ppb B5E-06 2E-05 110ppb 7E-06 3E-05
ingestion 2E~-06 1E-05 2E-06 1E-05

CHRONIC HAZARD QUOTIENTS _
USING MAXIMUM AND 95% UCL CONCENTRATIONS
FOR AVERAGE AND REASONABLE MAXIMUM EXPOSURE SCENARIOS

95% UCL Concentration Max Concentration

Contaminant Pathway Conc Ave RME Conc Ave RME

NO3-N ingestion 45myg/1 <1 <1 6img/1l <1 1
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’ Attachment #11

Statistics for Risk Assessment

To calculate the 95% upper confidence limit (95% UCL), data were used that
approximately represented the distribution of contaminant for each site. Data that were
rejected by validation are not included in calculations. All data from the phase I and phase 11
RIs were considered. For a contaminant of potential concern (COPC), specific to-a sub-unit,
one-half the Sample Quantitation Limit (SQL) is used in the calculations when a COPC is not
detected in a sample. Anywhere PCBs are detected, the concentrations, or one-half the SQL,
are summed for all the Aroclors detected at that subunit.

95% UC]L was calculated as follows:
95% UCL = Average + t * (Standard deviation/square root(n))

n = sample size
t = Student’s t

a = 0.05
df = n-1
GROUNDWATER:

Trichloroethene {TCE)

Data from MW-12 to 15 were used for statistics, because concentrations of TCE
were consistently detected over MCL (Sppb) at these wells.

Nitrate (as Nitrogen)

Statistics were performed on data from MW-10 to MW-15 and MW-20 because
nitrate was detected above MCL (10ppm) at these wells.

HORN RAPIDS LANDFILL:

Arsenic and BEryHium

These contaminants were evenly distributed on the site. All data were included that
were taken from the surface soil (0 to 15 feet).

Chromium and Nickel

In the borehole HRL-4 contaminants were found to be at significantly higher
concentrations than any of the other samples on the site. In order to estimate the

concentrations over the 15 foot soil column, data taken from all boreholes and t:renches
down to 15 feet were used in calculations.
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Dieldrin |

Recent data validation has revealed that concentrations reported for Dieldrin are
associated with the X qualifier which indicates that the case narrative from the lab should
be consuited. The analyst’s opinion is that Dieldrin is actually a part of the Aroclor
pattern. Dieldrin is therefore not considered a contaminant of potential concern.

PCBs

- Elevated levels of PCB are mostly found in close proximity to HRL~4, therefore
calculations were done using data from samples taken from this vicinity. Data used are
from AH203, Borehole HRL-4 (0-2.8 feet ), PCB-1 to PCB-4 and PCB-1A to PCB-4A .

UN-1100-6 (DISCOLORED SOIL SITE):
s Bis(2-ethylhexyl)phthalate (BEHP) and Chlordane

Where alpha and gamma chlordane were detected the total chlordane concentration
L was used. Data for BEHP and Chlordane were treated in the same way since their
distributions on the site were similar. BEHP was only detected in samples A6150S to
A61558 and since these samples were all in close proximity to each other, data from

. these samples were used for statistics.
e

ol

4 EPHEMERAL POOL:

- Chlordane and PCBs.

Wl

All data for these contaminants, collected from this site, were used in the calculations.
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Statistics for Groundwater and Scil Sampling Data
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1

GROUNDWATER
TCE NO3—-N
ppb ppm
WELLS 12—15 10—-15,20
AVE 71 43
STD 13 8
n 39 58
t 1.68 1.67
95% UCL 75 45
MIN 34 24
 MAX 110 61
SOIL SAMPLING
HORN RAPIDS LANDFILL: .
Arsenic Beryllium Chromium Nickel PCB'S
mg/kg ~mg/kg mg/kg ma/kg ug/kg
AVE 1.2 0.5 44.3 25.2 28436
STD 0.8 0.3 170 75.4 25821
n 106 100 55 55 22
t 1.66 1.66 1.67 1.67 1.72
95% UCL 1.4 0.5 82.6 422 37905
MIN 0.0 0.1 3.2 2.6 1500
MAX 4.2 1.1 1250 557 100000
UN—-1100-6:
BEHP Chlordane
_ug/kg ug/kg
AVE 13100000 - 1113
STD 5851496 513
n 6 6
i 2.01 2.01
95% UCL 17901615 1535
MIN 6700000 590
MAX 25000000 1860
EPHEMERAL POOL.:
Chlordane PCB's
ug/kg ug/kg
AVE 1559 89192
STD 869 15309
n 6 6
1 2.01 2.01
95%UCL 2272 21754
MIN 635 350
MAX 2800 42255




) Sumrhary of Soil Sampling Data from HRL used for Statistics in RA ' #11/Page 4 of 10

SDG Boring Sample Sample Arsenic | Beryllium | Chromium Nickel Total PCBs
Loe, No. Depth mg/kg | mg/kg mo/kg mg/kg ug/kg
PHASE | DATA '
AH168S/ AH168S 0-0.5 0.65 J 0.46 5.9 9.2
A13078 '
AH1698 15J 0.09 U g2 11.2
AH170S 1.84 0.085 U 8.3 10.9
AH1718 2144 0.42 13 14.3
AH172S 1.9 0.79 14.2 g2
AH173S 0.67 J 0.105 U 5.8 5.4
AH174S 114 0.08 U 7 11.1
AH1758 1.6 0.08 U 7.6 10.9
i
” AH178S 1.1 0.085 U 6.5 9.1
o AH177S 1.7 0.22 i1.4 10.2
) AH178S 0.96 J 0.2 7.5 9.7
- AH1798 14 0.085 U 0.5 12.1
7 AH180S AH180S . 0.62 0.085 U 6.7 8.1
o A1312S
AH181S - 2.3 0.83 17.1 11.3
£l . .
AH1848 0.87 0.13 15 8.7
AH1858 3.6 0.67 13.9 10.4
£
o AH1868 AH186S 1.1 0.09 U 9.3 10.1
AH187S 1.3 0.085 U 8.4 11
AH188S 1.1 0.09 U 8 13.6
AH189S 1.8 . 0.095 U 12,1 13.8
AH1908 ' 2.1 0.18 U 14.2 174
AH191S 1.4 0.08 U 7.6 11.2
AH1925 1.5 0.08 U 7.6 11.3
AH193S 1.2 0.09 U 74 8.9
AH194S 1.1 0.095 U 8.2 11.9
AH195S 1.8 - 0.095U 122 11.3
AH196S 1.8 0.085 U 8.2 9.8
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SDG Boring Sample Sample Arsenic | Beryllium Chrbr_nium Nicke} Total PCBs
Loc. No. Depth mg/kg mg/kg mg/kg mg/kg ug/kg _
AH197S 1.7 0.085 U 8.9 10.7
AH198S 22 00U 9.7 11.2
AH1993 1.3 0.085 U 6.2 8.7
AH200S8 1.5 0.08 U 9.9 9.3
AM2018 0.92 0.07 U 56 8.1
AHZ202S 1.9 0o u 13.7 14
AH2038 0.71 007U 6.9 12 5000 J
AH204S 1.9 0.08 U 8.7 9.1
AH2058 1.8 0.09 U i1 121
| AHZ068 AH206S 1.8 0.62 8.2 10.2
| AHZ207S 1.24J 1.1 6.4 8.7
AHZ2088 1.6d 1 5.1 7.8
AHZ2098 1.2J 0.94 6.7 5.4
AH211S 1.84J 0.85 10.4 8.1
AH2128 1.8J .88 11,2 10
AH2138 144 1 10.4 12.2
AH2148 214 0.52 10.5 8.5
© AH2158 NR NR NR NR
A16158 HRL-2 A18028 (0-258 1.2 0.42 9 8.14d
A18045 51-7.9 1.34J 0.52 6.64J 834J
A18058 5.1-7.49 1.1 d 0.55 6J 844J
A18075 9.8-123 0.67 4 0.57 514 7.64J
A1810S 13.9-18.2 0.67 J 0.55 7.3dJ 944J
A19018 HRL-3 A2002S 0-25 2.2' 0.58 - 13.2 12.2 -
AZ2004S 4.6-7.5 1.3 0.56 7.64d 11.9
A20058 4.6-7.5 1.8 0.69 6.6 J 7.8
A20078 10.8-13 144 0.62 4.6 8.1




$umfnary of Soil Sampling Data from HRL used for Statistics in RA

o
-
™3

e

#11/Page 6 of 10

Arsenic

SDG  Boring Sample  Sample Berylfium | Chromium | Nickel | Total PCBs
Loc. No. Depth mg/kg mg/kg mgfkg mg/kg ug/kg
A1901S HRL—3  A2009S 14.5-17 1.4 0.78 74 c.6
A19125 HRL—4  A2202S 0-2.8 0.82J 0.85 4.1 39U | 650004
A2204S 5.4-8 1.5 0.37 7.4 9.7
A22058 5.4-8 1.1 0.87 6.2 44U
A2207S 10.5-13.6 1 1.1 10 3.8U
A2209S 14.6—16.9 17 1.1 1250 557
A1501W HRL—~5  A15028 0-2.1 114 0.58 5.7 J 4.8 UJ
A1503S  3.8-6 0.56 J 0.54 4.1 3.9 UJ
A1504S 0.4-8.8 0.714J 0.71 5.2J 425U -
A15068 9.4-116 | 0794 0.8 6.1 5.25 UJ
A15078 9.4-116 | 079J 0.66 6.2J 5.85 UJ
A1509S 13.1-15.5 | 0.76 J 0.73 81.5J 39J
HRL-6  A1601S 24-4.8 0.67 J 0.38 7.9J 13.9J
A1602S 4.8-71 | 0814 0.58 7.8 6.15 UJ
A1604S  7.1-9.4 0.072J 0.48 484 3.75 UJ
A1606S 9.4-116 | 091J | 033 584 5.55 UJ
A1607S 11.6—13.9 | 0.057J 0.59 13.74J 14.9 J
A1608S 11.6—13.9 | 0.72J 0.52 8J 4.6 UJ
A2214S HRL-7 - A2301S  0-25 1.3 0.69 8.8 7.8
A23038 4.8-7.2 0.94 J 0.28 7.6 7
A2304S 4.8-7.2. 0.82 J 0.54 9.7 7
A2306S 8.9-11.2 424 0.76 6.5 7.8
A23108 127-151 | 087 0.61 9.1 7.5
A1401W HRL-8  A14028 0-25 1 0.95 16.2 17.4
A1404S 5.9-7.4 0.73 0.73 11.4 11.2
A1406S 8.7-10.9 0.2 1 284 135
A1408S  10.9-12.8 | 045 0.89 72 38
A1409S  15-17.3 1.1 1 119 55.6
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SDG Boring Sample Sample Arsenic | Beryllium | Chromium Nickel Total PCBs |
Loc. No. Depth mg/kg | mg/kg mg/kg ma/kg ug/ka
A1615S HRL-8  A1701S 0-25 0.76 J 0.44 54 6.6J
A1704S 3.7-4.6 0464 | 051 2494 17.2J
A1706S 6.8-9.1 0.58 J 0.62 14 J 124
A1707S 6.8-9.1 0.37 J 0.48 13.2J 10.7 J
| A1708S 10.9-13.1 | 048J 0.42 474 4.8J
A1801S HRL-10 A1901S 0-23 1.9 0.37 10.8J 8.7
A19028 2.3-4 1.7 0.61 17.6 J 13
A19058 6.9-9.1 1.5 0.69 9.9J 12,3
A1906S 6.9-9.1 1.8 0.6 9.6 12
PHASE Il DATA | .
23 TP—1i BOOZ59 4] 41 0.115 U 85.7EN | 31.5*
= TP-3B BOOZT3 7-7.5 R R 4.9J 15.4
TP—3B BOOZT4 7-7.5 R R 43J 8.5
TP—3A BOOZT7 5 R R 37J R
TP—-3A BOOZT8 10 R R 9.9 J 9.2
TP—4/5 BOOZV1 5 R R 3.24 R
TP—4/5 BOOZV2 12 R R 133 J 71.6
29 TP-8 BOOZV3 5| 074BN | 0.55B 19.8 * 14
27 TP-7 BOOZT2 g 294 0.115 U 9.8 57.3
23 TP-1 BOOZTO 5 NA NA NA NA
TP—1 BOOZT1 o} NA NA NA NA
30 BS5-2 BOOZXS 1 NA NA NA . NA
31 B5-3 BOOZX7 S NA NA NA NA
B5—3 BOOZYO ik NA NA NA NA
30 B4-1 BOOZW6 s NA NA NA NA
B4—1 BOOZW7? 1 NA NA NA NA
31 B5-3 BOODNG si NA NA NA NA
6 B5-3 BOOGBO 0-1| 1.2NWJ| 055B 8.7 7.6 B
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Total PCBs |

SDG Boring = Sample Sample Arsenic | Beryllium Chromium Nickel
Log. No. Depth mg/kg mg/kg mg/kg mag/kg ug/kg
6 B5-3 BOOGBI 1-2|  1.2NWJ| 048B 27U 6385
B5-2 BOOGB2 0-1| 0.86NWJ| 042B 7.3 10.5
B5—2 BOOGB3 1-2| 076 NWJ| 0428 21U 88
B4—1 BOOGB4 o-1] 1.8 NWJ 1B 12.5 6.4 B
Be1 BOCGRS 0-1] 1.8NWJ| 1.1B 12.9 748
B4-1 BOOGB? 1-2| 12NWJ| 077B 6.9 468
PCB—1 BOOGS2 0-1 NA NA NA NA | 49000 DJ
PCB-1 BOOGO3 1-2 NA NA NA NA. | 41000 DJ
PCB—2 BOOGY4 0-1 NA NA NA NA | 80000 DJ
PCB—2 BOOGES5 1-2 NA NA NA NA [1E+05 DJ
PCB—3 BOOGSS 0—1 NA NA NA NA | 6100J
PCB-3 BOOGY7 1-2 NA NA NA NA | 15000 DJ
PCE~4 BOOGS8 0—1 NA NA NA ‘NA | 21000 DJ
PCB—4 BOOGEg - i-2 NA NA NA NA | 1500 J
30 PCB-2A BOOZV4 1 NA NA NA NA | 8500 BD
PCB—2A BOOZV5 15 NA NA NA NA | 12000 BD
PCB-3A BOOZVE s NA NA NA NA | ss008D
PCB~3A BOOZV7 1 NA NA NA NA | 23000 BD
PCB—3A. BOOZVS 20" NA NA NA NA | 9700 BD
PCB—4A BOOZV9 s NA NA NA NA | 16000 BD
30 PCB—2A BOOZX6 1.5 NA NA NA NA | 2300B
PCB—4A BOOZW1 S NA NA NA NA | 36000 BD
PCB—4A BOOZW2 1| NA NA NA NA | 39000 BD
PCB—1A BOOZWS S NA NA NA NA | 20000 BD
PCB—1A BOOZW4 1 NA NA NA NA | 29000 BD
PCB—1A BOOZWS5 15! NA NA NA NA | 43000 BD

Values associated with U Qualifier are one~half the SQL
NA = Analysis not performed or not available
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Summary of Phase | Soil Sampling Data at UN—1100—6

#11/Page 9 of 10

Sample  Sample “BEHP #Chiordane
SDG  No. - Depth, ft ug/L’ ug/L
S2139A S6141A  0-0.5 67 BJ 320 U
S6142A 67 BJ 320 U
S6143A 100 BJ 320 U
S6144A 630 U 320 U
SB145A 78 BJ 320 U
S6146A 71 BJ 320 U
S6147A 650 U 320 U
S6148A 610 BJ 320 U
S6149A 76 BJ 320 U
S6150A S6150A 2.50E+07 D 1860 J
S6151A 6.70E+06 D 590 J
S6152A 8.90E+06 D 1780 J
S6153A 1.10E+07 D 820 J
S6154A 1.30E+07 D 960 J
S6155A 1.40E+07 D 670 J

™" #Chlordane = sum of Alpha and Gamma Chlordane
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#Chtordane

SDG  Boring Sample Sample[Total PCBs
Loc. -~ No. Depth | .ugkg ug/kg -
PHASE | DATA [ |
S6150A UNK S6164A 0-05 | 4700 480
UNK S6165A 0-0.5 | 300J | 1810
PHASE [i DATA
BOOGS1 E1  BOOG76 S 170U | 2800
E2  BOOGST S | 42000 950
E3 .~ BOOG52 S | 11000XJ | 700
FE4  BOOG53 S 165 U 540
E4 BOOG54 S 170U 730
E5 BOOG77 S 175U | 2560
E6 BOOGSs S | 1s0u | 1710

Values associated with the U qualifier are one=—half the SQL
#Chlordane is the sum cof alpha and gamma chiordane
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OUTLINE

Brief overview of construction of groundwater model

a. Grid
b. Boundary Conditions
c. Stratigraphy '

Model Calibration

a. Flow Calibration
i. © B.C’s
ii. Soil Parameters
iii. Observed vs. Computed Heads (3)
iv. Velocity Profiles

b. Contaminant Transport Calibration
i. Existing Data
ii.” Source
iii. Transport Parameters

Pump and Treat Scenarics

a. Selected Scenariocs
. Baseline

Summary
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OBSERVED NITRATE ONCENTRATIONS 1992 (ppm)




#12/Page 3 of 56

OBSERVED NITRATE CONCENTRATIONS 1990 (ppm)
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1100-EM-1 Groundwater Model Boundary Conditions

Location

Southwest Horizontal
(Upgradient Boundary)

Type

Range

Constant Head Nodes

108.7 to 109.2 (Upper)
110.7 (Lower)

Southeast Horizontal

Constant Flux Nodes

0 to 0.45 meters/day

Northeast Horizontal
(River)

Constant Head Nodes

105.3 to 105.65 (High)
104.35 to 104.7 (Avg.)
103.65 to 104.0 (Low)

Northwest Horizontal

Constant Flux and
Constant Head Nodes

Flux = 0
C.H. same as River

Lower Vertical

Constant Flux

0.0005 meters/day

Upper Vertical

Constant Flux

0.0001 meters/day
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GROUNDWATER CONTOURS,

HIGH CONDITION
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Observed Vs. Computed Total Pressure Heads
Average River Stage Condition, April 1990

3

30—47-18B 104.81 104.38 0.43
S30—E15 104.79 104.88 —0.09
S31—-E13A 105.46 105.63 -0.17
S31-E13 105.37 105.59 —022
$32-E13B 105.54 105.75 -021
S29-E12 105.26 105.39 -0.13
MW—15 106.24 106.48 -0.24
MW—13 106.29 106.43 —0.14
MW-10 106.21 106.45 —0.24
$27--E14 104.58 104.74 ~0.16
W—8A 104.72 105.16 —0.44
MW-8 . 107.61 107.54 0.07
399-4-10 104.61 104.71 —0.1




NeloiTigs

u,v e tw-16 (71,(1<)

L14
0.30000E+01
Li12
0.30000E+01
L10
0.30000E+01
L8
0.30000E+01
L6
0.30000E+01
L4
0.30000E+01
L2
0.30000E+01

X ¥
0.36432E+00 0.95399E-01
| T =B My

0.14555E+6G0 0.380%2E-01

0.14523E+00 0.38024E-01
77:'. . ~v ot
0.16960E-04 0.31468E-05

0.17935E-04 0.19111E-05
0.19924E-04~0.54281E~06

0.20682E~01-0.14533E-02

- c\i) I 2

Z
0.00000E+0O

0.91553E~-04
0.20741E-03
0.20736E-03
0.20729E-03
0.20726E~03

0.49996E-03

/= ko i

w ¢
e A
HhnToed Yo wly - OOO7
26 ~ld | poo9
EANeoLD gH ~la . 02 T7
(,§' ~ ) . oozt

0.10713E+03
0.10713E+03
0.10713E+03
0.10750E+03
0.10792E+03
0.10875E+03

0.10906E+03

bk

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00

.25 m[d (Low3

e HZ

. W

e\

0.00000E+00
0.00000E+0O
0.00000E+GO
0.00000E+00
0.00000E+00
0.0b000E+00

0.00000E+00

mid (rnen)
~ [ (Lm-é)
o d (_Hnbkf)

0.00000E+00
0.00000E+00
0.00000E+0O0
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+0GO

0.00000E+
0.00000E+
0.00000E+
0.00000E+
0.00000E+
.0.00000E+

0.00000E+ -

9G J0 61 9beg/z1#



W

*:_.;!f:}

o

Tk

(¥

#12/Page 20 of 56

HYDRAUILIC CONDUCTIVITIES

Hanford Formation -

Upper Ringold Sand and Gravel -
Upper Ringold Silt -

Ash —

Lower Ringold -

450, 1000, 5000 m/d
60 m/d

0.01 m/d

0.05 m/d

20 m/d
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OBSERVED TCE CONCENTRATIONS 1992 (ppb)
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OBSERVED TCE CONCENTRATIONS 1990 (ppb)
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OBSERVED TCE CONCENTRATIONS 1987 (ppb)
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(ppb)

OBSERVED TCE CONCENTRATIONS 1992
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OBSERVED TCE CONCENTRATIONS 1990 (ppb)
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OBSERVED TCE CON’CENTRATIONS 1987  (ppb)
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TCE Concentration (ppb)
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OBSERVED TCE CONCENTRATIONS 1987 (ppb)
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OBSERVED TCE CONCENTRATIONS 1990 (ppb)
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CLEAN-UP TIMES AND PUMPING DURATIONS
FOR SELECTED PUMP & TREAT SCENARIOS

TCE Clean-up Only:

Location Start Pumping Q,# Wells End Pumping C < MCL
1. 800 feet NE of Jan 1995 200 gpm,2 2010 2010

MW-12,13,14,15
well cluster

This scenario approaches clean-up by pumping the down-gradient front of the area of highest
concentration and allowing the peripheral plume areas to disperse without treatment.

2.Same as 1. Jan 1995 500 gpm,5 2005 - 2010 2005 - 2010

The pumping in this scenario is the approximately the lowest gpm that captures all of the 5 ppb plume
up-gradient of the pump site. The TCE down-gradient of the pump site would disperse without
treatment.

3. Same as 1. Jan 1995 1000 gpm, 10 2005 - 2010 2005 - 2010

Similar to 1. and 2. but with 1000 gpm.

4. Just West of 1995-2000 300 gpm,3 2007 - 2012 2007 - 2012
Stevens Drive

This scenario approaches clean-up by pumping the plume as it reaches Stevens Drive.

5.Parallel to, and NA NA NA 2007 - 2017
just East of George
Washington Way
Diagonal.

Even with conservative source and transport estimates, the computed contaminant plume did not reach
this point in concentrations above 5 ppb.
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CLEAN-UP TIMES AND PUMPING DURATIONS
FOR SELECTED PUMP & TREAT SCENARIOS

TCE Clean-up Only:

Location Start Pumping Q.# Wells End Pumping C < MCIL.
1. 800 feet NE of Jan 1995 200 gpm,2 2010 2010

MW-12,13,14,15
well cluster

This scenario approaches clean-up by pumping the down-gradient front of the area of highest
concentration and allowing the peripheral plume areas to disperse without treatment.

2.Same as 1. Jan 1995 500 gpm,5 2005 - 2010 2005 - 2010

The pumping in this scenario is the approximately the lowest gpm that captures all of the 5 ppb plume
up-gradient of the pump site. The TCE down-gradient of the pump site would disperse without
treatment.

3, Same as 1. Jan 1995 1000 gpm, 10 2005 - 2010 2005 - 2010

Similar to 1. and 2. but with 1000 gpm.

4. Just West of 1995-2000 300 gpm,3 2007 - 2012 2007 - 2012
Stevens Drive

This scenario approaches clean-up by pumping the plume as it reaches Stevens Drive.

5.Parallel to, and NA NA NA 2007 - 2017
just East of George
Washington Way
Diagonal.

Even with conservative source and transport estimates, the computed contaminant plume did not reach
this point in concentrations above 5 ppb.
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Attachment #13

CLEAN-UP TIMES AND PUMPING DURATIONS
FOR SELECTED PUMP & TREAT SCENARIOS

TCE Clean-up Only:

Location Start Pumping Q.# Wells End Pumping SR (8
. 800 feet NE of Jan 1995 200 gpm,2 2010 2010

MW-12,13,14,15
well cluster

This scenario approaches clean-up by pumping the down-gradient front of the area of highest
concentration and allowing the peripheral plume areas to disperse without treatment.

2.Same as 1. Jan 1995 500 gpm,5 2005 - 2010 2005 - 2010

The pumping in this scenario is the approximately the lowest gpm that captures all of the 5 ppb plume
up-gradient of the pump site. The TCE down-gradient of the pump site would disperse without
treatment.

. Same as 1. Jan 1995 1000 gpm, 10 2005 - 2010 2005 - 2010

Similar to 1. and 2. but with 1000 gpm.

. Just West of 1995-2000 300 gpm,3 2007 - 2012 2007 - 2012
Stevens Drive

This scenario approaches clean-up by pumping the plume as it reaches Stevens Drive.

5.Parallel to, and NA NA NA 2007 - 2017

just East of George
Washington Way
Diagonal.

Even with conservative source and transport estimates, the computed contaminant plume did not reach
this point in concentrations above 5 ppb.
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Concentrations

TCE CONCENTRATIONS 1990 - 2015
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Distribution

Unit Manager’s Meeting: 1100-EM-1 Operable Unit
July 30, 1992

Ronald DL IZAtt .« o o ov e oot e e e e e e e Director, DOE-RL, ERD (A5-15)
June M. Hennig .. ... .o i i e e DOE-RL, WMD (A5-21)
Jie KL ErickSOn . . . i v it e i v e e e e e e e e e Chief, DOE-RL, ERB (A5-19)
Roger D. Freeberg ....... e e e e e e e Chief, Rstr. Br., DOE-RL, ERD (A5-19)
Steven H. Wisness . ............c.0vvun. TPA Proj. Mgr., DOE-RL, EAP/TPA (A5-15)
" BobStewart .......... ... .., Operable Unit Manager, DOE-RL, ERD (A5-19)
Mike Thompson . .. ............... e e et e e e e e DOE-RL (A6-95)
Diane Clark . . ... .t i e e e e e DOE-RL (A5-55)
Mary Harmon .. ... . . i e e e DOE-HQ (EM-442)
Lisa Chetnik Treichel ................ e e e e DOE-HQ (EM-442) -
JORR STEWATE  « o o e o e e e e e e 1100-EM-1 Proj. Mgr., USACE (A5-20)
Raimo Liias ..........i¢c0uuieunuvnnn. Env. Eng. Branch Chief, USACE, (Walla Walla)
Dave Einan . . . ... e e e EPA (B5-01)
Ward Staubitz . .. ... . e e e USGS, Support to EPA
Audree DeAngeles ... ...... ... . iinnnnn. e PRC, Support to EPA
Dib GOSWAINT . . .« e e e e ee e e e e e e WDOE (Kennewick)
Richard Hibbard . . . . . . .. ... i it i e e e e e WDOE (Lacey)
Larry Goldstein .. ............ ... ... .........ivtv.n...... WDOE (Lacey)
Lynn Albin . . ... e e e Washington Dept. of Health
Chris Abraham . . ... ... . i i e e e e GAQO (A1-80)
Lagren Maas . . ... e et et e et e e e e e SNP
Clive Francis . . . .. . o o i e e e e e e e SNP
SusanKeith . . ... ... .. L e Geraghty & Miller
Thomas Wintczak (£4-92) . . . ... ... . . e Prgm. Mgr. WHC

ADMINISTRATIVE RECORD: 1100-EM-1; Care of EDMC, WHC (H4-22)

This list has been updated. Please contact Suzaune E. Clarke (SWEC 372-0630) if further changes to
the distribution list are needed.



