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Background Characterization
for Metals and Organic Compounds
in Northeast Washington Lakes

Part 1: Bottom Sediments

o

DEPARTMENT OF September 2011
ECOLOGY Publication No. 11-03-035

State of Washington
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Figure B2.2. Interpolated and measured arsenic concentrations in soil in the Teck Cominco
Ecological Risk Assessment area of interest.




igeiliDischarge - Emissions

pollution in the first part
_ ry resulted in the famous
ation of the International Joint
ission and arbitration settlements
1 and later to compensate
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Upper Columbia River
Upland Soil Sampling Study
Stevens County, Washington

Prepared for
Washington State
Department of Ecology

May 6, 2013
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e soil report provides an initial assessment of
surtace and shallow subsurface soil conditions
A part e upper Columbia River valley
est to the United States/Canada border.
'_f;_ e study area covered a limited portion of the

area where vegetation damage and impairment
“Swas documented in the 1920s and 1930s.

Oxide of Sulfur [Sulfur dioxide (SO2)] was the
primary cause for the historical vegetation
impacts. Metals were not evaluated previously.
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ary objectives of this study

Sentative surface and shallow
samples and analyze for smelter-
and other selected soil

T -

™ _F_.,J_Iu for potential spatial patterns and
statistical variability of smelter-related metals
cC ncentrat1ons in study area soils.




Geologic Unit Name

Gl med

Water

Qa- Quaternary alluvium, dune sand. loess, and artificail fill

Gis - Quaternary alluvial fans, beach deposits, undifferentiated sedimentary deposits, lacustrine deposits,
landslides, peat, terraced deposits, and talus

Qgd; Qgl: Cgo; Qgt - Pleistocene continental glacial, glaciolacustrine, and cutburst flood deposits, Fraser|
Eia{s); Eii; Eis(c) - Oligocene to Paleocene intrusive igneous rocks

Eva; Evc - Eocene voleanic rocks

Eocene volcaniclastic rocks, tuffs, and wff breccias

CPhim) - Jurassic to Precambran metamorphic rocks (low grade) and hornfels

Jegir) - Jurassic to Triassic sedimentary rocks

Jmuirk TReb; TRmm - Mesozeic metasedimentary and metavolcanic rocks (low grade)
OCeb{b); OCchb{d) - Ordovician-Cambrian metacarbonate {low grade)

Ceb{m) - Ordevician te Precambrian metacarbonate (low grade)

CDeb; COmm; COmt; Ocbic) - Paleozoic metasedimentary and metavolcanic rocks (low grade)
CZgig) - Cambrian-Frecambrian quartzite (low grade)

| Source: Viashington DEganment of Nallral ResOLICES (NP T 43, 00y RESSaICNSTENCa ToplCS (Ba080Ien 28 DAa/PAgeS/ata |

oglien . S [ 1

e Sample Locations Elevation Contours
100 foot contour lines
-3,800 ft
—a,200 ft
-—2,000 ft
Mote:

-Elevations in Canada are approximate. Contours generated
from 40 meter contour file.

|
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Surface'Seil Lead Concentrations

2 M

' Lead Concentration (mg/kg) Elevation Contours
O 31-100 100 foot contour lines
© 101-250 — 3,800 ft
O 251-500 — 3,200 ft
© 501 -1000 — 2,000 ft

L

N
@ 1001-1920 i




Surtace Soil L.ead Concentrations -
west of River

W= 2 |

- | Lead Concentration (mg/kg) Elevation Contours
¥ O 31-100 100 foot contour lines
1 @ 101-250 — 3,800 t
O 251 - 500 — 3,200 ft
| © 501-1000 — 2 000 ft
@ 1001 - 1920




Surftace ' Soil I.ead Concentrations -
east of Ri_Vgr

wl

o

O 31-100
© 101-250
O 251 -500
© 501 - 1000
@ 1001-1920

] Lead Concentration (mg/kg) Elevation Contours

100 foot contour lines
— 3 800 ft
— 3,200 ft

— 2 000 ft 'i




100 foot contour lines
— 3,800 ft
— 3,200 ft
— 2,000 ft




area Mean Subarea Standard

Deviation
Ranges

Median
Ranges

,-\r3=-n|r*

“‘04 to

1 to 26 3.41to0

1.68t0 13.1 1.6 "'Io 5  0.748t0 11.2

/8 to 611 73to 503 34.2to

0.0453 to 0.147 0.036 to 0.115 0.0102 to

Zinc 7010 1,330 152 t0 549 1470490  31.2t0 376

Coefficient of

Variation
Ranges

0.239 to

0.644
0.34 to 0.909

0.308 to

1.02
0.203 to 0.964

0.205to 0.741



. Source: Washngtan Depanment of Natural RESOLICES {NHp-Aww dnTwa. govIRese archSeience Toplcs AGe0scien cas Data Pagesid

Sample IL.ocations and Subareas,

Geologic Unit Name
Water
Qa- Quaternary alluvium, dune sand, loess, and artificail fill
Gls - Quaternary alluwvial fans, beach deposis, undifferentiated sedimentary deposits. lacustrine deposy
landslides, peat, terraced deposits, and talus
Qgd; Qgl: Cgo; Qgt - Pleistocene continental glacial, glaciolacustrine, and cutburst flood deposits, Fr
Eia{s): Eii; Eis(c) - Oligocene to Palzocene infrusive igneous rocks
Eva; Evc - Eocene volcanic rocks
Eocene volcaniclastic rocks, tuffs, and wff breccias
CPhim) - Jurassic to Precambran metamorphic rocks (low grade) and hornfels
Jegir) - Jurassic to Triassic sedimentary rocks
Jmuirk TReb; TRmm - Mesozeic metasedimentary and metavolcanic rocks (low grade)
OCeb{b); ©Ccb{d) - Ordovician-Cambrian metacarbonate {low grade)
Ceb(m) - Ordovician to Precambrian metacarbonate (low grade )
CDeb; COmm; COmt; Ocbic) - Paleozoic metasedimentary and metavolcanic rocks (low grade)
CZgig) - Cambrian-Frecambrian quartzite (low grade)

iy i Sl € [

i ||-

e Sample Locations Elew;atic:n Contours

Mote:

-Elevations in Canada are approximate. Contours generated

from 40 meter contour file.

100 foot contour lines
—3,800 ft I
—3,200 ft
—2,000 ft




Standard
Deviation

Median

2.69

0.232

70

10.007to  0.0204 0.0145 0.0154

0.058
Zinc  24t0166  65.8 57.5 39.0

- h) Soil Profile Concentration

Coefficient
of

Variation

0.532

0.692

0.584

0.753

0.593



soparisonof Soil Descriptive Statistical
alicsawithiselected Eastern WA Soil
BAckg round Values (mg/Kg)

3 5 11 to 26

"(r geo. mean)

Lead - median (or geo. mean) 9 8 9 73 to 503




Lead Enrichment Ratio Elevation Contours

(mean surface/avg. 12-24 inches) 100 foot contour lines

— 3,800 ft
— 3,200 ft
— 2 000 ft




' ECOLOGY I
= ECOLOGY | leo

State of Washington A-Z Index | Contact Us

{ome WATER AIR WASTE CLEANUP TOXIC HAZARDS GREEN

'rograms Services Publications & Forms Databases Laws & Rules Public Involvement Calendar Public Records

Toxics Cleanup Program

MDvaa3iid

TOXICS CLEANUP Areawide Soil Contamination Project History

Dirt Alert! Area-wide soil contamination is low-to-moderate arsenic
Health Effects and lead soil contamination spread over a large area. The
Healthy Actions area could range from several hundred acres to many
Soil sampling square miles. In Washington State, area-wide

contamination comes from three main historical sources:

Area Wide
Tacoma Smelter Plume « Emissions from metal smelters in Everett and
Everett Smelter Tacoma.

Former Orchard Lands » Use of arsenical pesticides, especially on orchards.

= Combustion of leaded gasoline.
School and park 9

cleanups

History of the Area-Wide Soil
Contamination Task Force

In the early 2000's, the State of Washington brought
together a task force to develop a strategy for dealing with
"area-wide” soil contamination. In 2003, the task force put
out a report with their recommendations. Ideas included
educating the public, protecting children, and cleaning up
areas of highest contamination.

Ecology is using many of these ideas for the Tacoma Smelter Plume , the Everett Smelter , and at schools built on former orchard

lands.

» Area-Wide Soil Contamination Task Force Final Repart June 30, 2003

« Appendices
« Area-wide Soil Contamination Strategy: Implementation of Task Force Recommendations October 1, 2003
« Update on the Task Force Recommendations - September 15, 2004

Area-Wide Soil Contamination Toolbox

This toolbox provides background on how Ecelogy is addressing area-wide arsenic and lead. The Area-Wide Soil Contamination
Task Force helped to develop these maps and tools. Please note that this is historical information and may not be up-to-
date.

« Background information on area-wide soil contamination.

» Maps and other information describing the location and extent of area-wide soil contamination in Washington.
This information is organized according to the three main sources of area-wide soil contamination:

o historical emissions from metal smelters located in Tacoma, Harbor Island, Everett, Morthport, and Trail, BC;
o historical use of lead arsenate pesticides on apple and pear trees; and

S S TR - (R P TR TS



Smelter air pollution and pesticides
used on old orchards have polluted

large areas of soil with arsenic and lead.

Large areas of Washington state have soil polluted
with lead and arsenic from smelter air pollution and
lead-arsenate orchard pesticides in use from the
early- to mid-1900s. Counties that may have polluted
soils are listed on this page. If you live in one of these
counties, this guide is for you. Other historical sources
of these pollutants include arsenic treated wood,

lead paint, and air emissions from the combustion

of leaded gasoline. You can request assistance from
the Department of Ecology and your local health
department or district in taking the soil safety actions
described here.

Counties that may have polluted soil
= King = Stevens
* Pierce * Yakima
Snohomish * Chelan & Douglas
Kitsap Spolane
Thurston Okanogan

., +




Figure |-4: Estimate of Area Potentially Affected by Emissions from the
Northport and Trail, BC Smelters (Based on Data Available as of January 2003)

5

Approximate Scale in Miles

Northport
Smelter

The map of the area affected by smelter emissions was originally developed in 2003 for the report
"Area-wide Soil Contamination Project, Task 3.4: Preliminary Estimates." They are based on
information available at that time and are intended to provide a general indication of where elevated
levels of arsenic and lead in soil may be present due to historical smelter emissions, so individuals

and communities can assess whether to look into additional information on area-wide soil
contamination.

The area potentially affected by smelter emissions is only shown for Washington State, not Canada.

‘ The area potentially affected by smelter emissions is only shown for Washington State, not Canada.




Toxics Cleanup Program

Healthy Actions - Protect your family from soil contamination

Healthy Actions are simple things you and your family can do to decrease ontad with dirt that may have arsenlc, lead, or other
harmiud chembcals.

- Wash hands well before eating and after working or pisying In The dirt. Liss
plenty of soap and water.

Leave your shoes at the door or use a “wipe-off™ map fo reduce dirt and dest that
gets into your homs. Provide 3 shos rack or area for shoss at your door.

Damp-dusting and vacusming at keast once a weck decreases the amount of
dusst and dirt in your homa. Abaays Se 3 damp-mop or a damp-cloth when you
dust.

Wash children's toys, bedding, and paciiers freqeently.
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