APPENDIX E

DEVELOPMENT AND SELECTION OF GROUNDWATER
SCREENING LEVELS



DEVELOPMENT OF GROUNDWATER
SCREENING LEVELS

To evaluate the leachate and groundwater sample analytical results from this
investigation and from the 2008 investigation, SLR developed groundwater screening
levels for the site. The shallow groundwater beneath the Yakima Landfill area does not
meet the MTCA criteria for non-potable groundwater [WAC 173-340-720(2)] so state
and federal maximum contaminant levels (MCLs) for drinking water were considered
during the development of the groundwater screening levels. The Yakima River is the
primary receptor of the shallow groundwater beneath the landfill property and beneficial
uses of the river include domestic water, fish harvesting, and salmonid spawning/rearing
(WAC 173-201A-600). Therefore, chronic state and federal water quality criteria (WQC)
for protection of freshwater organisms and for protection of human health (consumption
of both organisms and water) were also considered during the development of screening
levels.

Based on the groundwater and leachate sample analytical results from this investigation
and the groundwater sample analytical results from the 2008 investigation, except for the
results from well MW-9A (not considered a background well in relation to the landfill;
see Section 2.6 of the RI Report), groundwater screening levels were developed for the
metals, conventional analytes, and organic chemicals that were detected in at least one
sample. The selected screening levels were the lowest available MCL for protection of
drinking water or the lowest available WQC for protection of surface water. The WQC
for cadmium, chromium, copper, lead, nickel, and zinc were adjusted for hardness based
on the average hardness concentration in wells MW-7 (161 mg/LL CaCO3) and MW-8
(153 mg/L. CaCOs3), the two downgradient wells closest to the Yakima River. If an MCL
or a WQC was not available, a screening level was obtained from the MTCA Method B
equation for groundwater or surface water, respectively. The protectiveness of MCLs
and WQC were assessed by using MTCA Method B equations. An MCL or a WQC was
considered sufficiently protective if it was associated with a cancer risk less than or equal
to 1x107, or a hazard quotient less than or equal to 1.0 [WAC 173-340-720(7)(b) and -
730(5)(b)]. If an MCL or a WQC was not sufficiently protective, it was adjusted by
using the applicable MTCA Method B equation to achieve a cancer risk of 1x10” or a
hazard quotient of 1.0. The development and selection of the groundwater screening
levels are presented in Tables E-1 through E-4.
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Table E-3
Summary of Groundwater Screening Levels
Closed City of Yakima Municipal Landfill

Yakima, Washington
Protection Protection Minimum
Analyte Units of Drinking of Surface Screening Level
Water Water
Metals
Arsenic ng/L 0.058 0.098 0.058
Barium ug/L 2,000 1,000 1,000
Cadmium ug/L 5 0.34 0.34
Cobalt ug/L -- -- --
Copper ug/L 590 17 17
Chromium I ug/L - 258" 258
Chromium VI ug/L 48 10 10
[ron ug/L 300 -- 300
Lead ug/L 15 4.1° 4.1
Magnesium ng/L - - --
Manganese ug/L 50 - 50
Nickel ng/L 100 230° 100
Potassium ug/L -- -- --
Selenium ug/L 50 5 5
Sodium ug/L 20,000 - 20,000
Thallium ug/L 0.5 0.24 0.24
Zinc png/L 4,800 153" 153
Conventionals
pH - 6.5-8.5 - 6.5-8.5
Chloride mg/L 250 230 230
Fluoride mg/L 2 - 2
Nitrate mg/L 10 10 10
Nitrite mg/L 1 -- 1
Sulfate mg/L 250 - 250
Organics
1,1-Dichloroethane ug/L 1,600 - 1,600
N-Nitrosodiphenylamine ng/L -- 3 3
Vinyl Chloride ug/L 0.029 0.025 0.025
Notes:
ng/L = micrograms per liter.
mg/L = milligrams per liter.
* Corrected for hardness (see Table F-4).
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APPENDIX F
GRAPH OF YAKIMA RIVER ELEVATIONS
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