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Sources subgroup— very diverse in terms of
expertise as welll as erganizational representation
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Objective:

to “Inaventoery and characterize” the potential
SOUKCES and pathways

Quantify where possible, but data seldom available to
do with any certainty,

Mereury seurcesas nitial fecus of Investigation

Look at beth “the usual suspects™ (originating Seurces)
and the transport pathways



PUrpose:

At'least two-feld:

Contrikbute Infermatien onl potential contaminatien SeUrces to) the
State of the River Report and Its supperting appendices

(This Is the most iImmediate)

Help fecus fiuture toxic reduction efforts

(thisi ene:is ultimately’ the mest Important-- I we don‘t kKnew
Where! It's ceming firem,, We Wontt know: Wiat terde about It)



Specifically, we focused on:

Point sources (as permitted by NPDES)

Tiributanies (analegous te peint: seurces at mouth)
Urbban/Zindustral stermwater / nen-poinit seurce runoiif
Al deposition

Sediments

Mining/mineral precessing

“In-place” (hazardous waste) SouUrces



Wihat yeu wen't get




What you Wil get:




PlUzzle pieces

Vias

Jralles

Graphs

Summeary. “bullets”

Annotateadl bikvliography: off Infermation
SOUrees



Point seurces= “major:

Tfhere are 26 “major” NPDES peint Seurces that
discharge directly te the Columbia

15 industrial
11 municipal

These are theught off as “seurces* buit are actually.
alse transpoert pathways

(Keep this 1 mind when linking te petenitial
toxIcs reduction activities)



Point sources, cont'd

major dischargers in basin = 132

majors on mainstem = 26

70 of the 132 are wastewater treatment
plants
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O Wallula Mill

H City of Astoria WWTP
OHood River STP
OColumbia STP

H City of St. Helens
OThe Dalles STP

B Troutdale WWTP

O Westside Water

Reclamation Facility
W Marine Park WWTP

H Port Westward Facility

Total = 110 lbs/year



Discharge volumes with and without
mercury data, millions of gallons/day
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Point sources— “minor”

Minor dischargers in basin = 1797

“short list” minors In entire basin = 583

(after eliminating categories that seemed to have low
potential to discharge toxic contaminants)

short list minors within one mile of main stem =
103

258 of the 1797 are wastewater treatment



nvironmental Protection Agency (EPA) has compiled
ter rep ion from data or i i

sources that
ive been verified by the EPA, This data is offered here
al representation only, and is not to be re-used without
b an indenandent nrnfeecinnal aualifised to verfu coach
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Tributary contribution to Columbia (USGS data, 2000) Spokane to Willamette

Spokane

7% Methow
1% Wenatchee

3%
Yakima
4%
Willamette
32%

Deschutes & Ko

6% 43%
John Day 29
Umatilla 1%

1%
Walla Walla



Mercury: in Washington| triputamnes

Average Concentrations (assuming "*U" coded = 0 ug/L)
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Major Tributary (each bar is for a different sampling location)



\Washington tributaries, Conclusions:

he bigeest preklems withranalyzing data are the'lack ofi data and
high MDLS.

AVerage: mercury concentrations ranged firomi 0.5-7 nag/LL in the 9
largest tributaries with) data (Water guality standard isf 12 ng/L;
n=330 bui enly 100 witheut U-codes)

The Spokane River had some off the' highest concentrations, but alse
had some; ofi the: lewest.

Depending onrhow: you treat U-coded data, the Celumbia River itself
has less Hg (I U=0), about the same Hg (it U-coded data deleted),
or mere Hg (if U=MDL) than the tributaries.



From Willamette TMDL: An average of 126.8 kg ( ) of total mercury
Is estimated to be discharged by the Willamette into the Columbia River
each year




Surface: runoff

Urean; stermwater (point and nenpoint dischakge)

Some Is regulated), some Isnit. Even Where there are permits,
there Is net a general reguirement fier texics moeniterng. They
may Menitol fer some: metals, BUt prokably net at Very low
detection limits:

We'can inventory the number off permitted stormwater
discharges in thebasin. Most are general techinoelogy-hased
pemmits. May: have ter do the Inventory: by: county, depending on
oW el state datalbases are erganized.



Surface runoff, cont'd

Stormwater runofit from nen-uran lands (nen-poeint
discharge)

Recent (and regienal) sources off Infiermnation

PUuget Seund! texics loading analysis
Willamette River mercury ViDL



Surface runefi;, PUget Seund example

Cencentrations of mercury: In stormwater by land use: (ug/l)

0.3 (cemmercial/industral);
0.03 (residential), and
0.005 (open)

Multipliedl by discharge: to yield leads: (metric tons per year)
0.35 (commercial/industiial)

0.083 (residential), and
0.25 (open) totaling 0.68 metrc tons/year



Surface runoff, Puget Sound example, contd

Conclusion: Mercunry runefiif leadings; are: relatuvely:

evenly distrbuited hetween develeped and undevelepead
areas, and are much more: significant contrbutors to the
total lead than peint seurce: discharges, Including €SOs.

INOte: Inl this analysis, they: loek at runofi as a pathway,
regardless of Its; Initial sourece ser quantity: Includes
atimesphenc mercury, mercury naturally present in'solls;
andlany other mercury: that finds Its Way/ Intoe; runoii:



Surface runoff, Puget Sound example, contd

Important caveat:

“Our understanding of the relationships hetween lanadiuse and texic
chemical loadings filom runofif may: be inadequate: to: provide
sufficiently credible guidance for develeping control actions...”

The conclusiens; also peint te the need for more data—on: Mass
loading fromi specific lecations, as, well as on “the relative
Impertance of atmospherc deposition; 6 CONCENtrations N FUNoH
from undevelepead land Uses.”



Runofi-- Willamette TMDL example

INGR-poInt seurce: runeli was, the deminant seurce of IHg to the
watershed

TIVIDLL Broke that down! Into; tWer Seurces:
IHg Whese source Was allf deposition
IHg Whese source Was native seils



Willamette TMDL example; cont'd

e estimate the amoeunt of Hg-containing| seil moving nte: the
Watershed, had to asstime a delivery ratio

Used! 20% for the Willamette, (literature values range from; 5% tp
210)9%))

Important te note: net a lot eff this Woerk as een done i high
desert basins, most comes firom studies in; Flerida or northern
temperate climates

Solll less| rates were used frrom extensive data from NRCS In
Willamette, were not desert soils

Hadl a single estimate of average native soll Hgl fram a MS' thesis



IHow! can these projects compare/contribute to our
Understanding of the Hg sources to the Columbia River?

E@r urban areas; could Use runofii cencentrations firem the projects
Wwest off the Cascades) (Puget Seund, Willamette, new: data frem

Portiandl Haror)

We have: land cover areas and uran land use propertions: fiom GIS
for the basiniand can compare those to Puget Seund and Willamette

pasins



However... We don't have:

Discharge: velunies suitable for the Coelumibia
(climates oni west side Is teo different te extrapolate)

Delivery’ ceefficients for hew: much solllis delivered 1o stieams

factors include::
sollf erediiity,
Vegetation| CoVer,
slope,
rainiiall patterns



S0 What can we: do; te estimate the relative impertance: of
the runefi Seurces?

Take a closer loek at the puzzle pieces we have, look at similarities
and differences, make comparisens to Puget Seund and Willamette

approaches,and conclude semething about hew: different or similar
the Celumbia shoeuld he.



Al deposition

Primany: data seurce is Regienal Medeling System fio);
Aeresolsiand Deposition (REMSAD) data develeped by
EPA Ofifice off WWater

s REMSAD model can provide estimate of total Hg air depesition! in
the Columbia Basin and estimates; of the tep: 3 seurces Within
defined geographic units within the: Basin

= The modelluses moenitoring and emissions INVentory data for
NUMEroUS point sources inside and outside ofi the Basin, asiwell
as estimates for deposition firom: glokal hackground SeuUlces

s Using current data, the estimate ofi total Hg depesition in; the
Columbia Basin =



Alr depositien, cont’d

s New data shewing higher Hg emissions firem; Ashi Greve Cement
(Durkee, OR) and the Nevada gold mines Is now: being added te
the model, which will result 1 an upward revision ofi Columiia
alr depesition| estimates

s Useful to fecus moedel on smaller geegraphic units within the
Basin (e.g., watersheds and sub-watersheds) ter gain a hetter
Understanding| efi lecalized Iimpacts; off mercuy depesition



Example of REMSAD output frem ene watershed that
shows centributiens fremi twe regienal seurces

. R10_RO8.mxd - ArcMap - Arclnfo (G

fle Edit View Insert Selecton Tools Window
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Deposition Chart

Mercury deposition from selected sources (grams) I

Total mercury = 470,897.6 g
BN 5G_Avg_of CTM-GRAHM-GEOSCHEM Boundary  341,674.671 Holalrea =20,05500 Sk

I (O _Potlatch_Corp_|D_Division-Pulp_and_Paperboard 105, 8592 788
[ 1 Othersources 18,129.78

I CF Sch Grove Cement Company 7,200,373




Other data SeUrCes onl mercury air deposition Include:

= TRI data

Provides estimated merncury emissions; from a limited number of
Industrialf seurces in Region: 10

a Willamette Basin (OR) Mercury TMDL estimates

Approximately 48% Hg leading mte the Willamette' River comes; irom
alr depoesition (12.5% off Whichiis direct deposition te water), while
most of the remaining lead comes fironi eresion: off native soils

s Receni study off en mercury. emissions firem wildfires; (National
center ior Atmosprenc Researcsi)

30% of all'human-caused Hg depesition: in the' US estimated to e
from wildfires' = re-emitting Hgr after it falls firan other seurces



Some remaining guestions about Hg air deposition In the
Coelumbia Basin:

How: much of the mercury depesited I the: Basin falls directly. inte
tributanes and the maimstem?,

Besides direct deposition, What are the'leading pathways to
tributaries and mainstem; fireny mercury. air depoesition; SeUrces?

[How: much ofi the mercury: depesited 1o land inf the Basin makes It te
the tributaries and the mainstem over a 10, 20, 50-year time frame?

What Is| the magnitude: off mercury. air deposition frem: regional
sources wWithin specific areas; of the Basin or segments of the river?



Methylation: petential

Ongoing USGS) project to evaluation methylation: petential for the US
Map derivedifrem =55),000 water guality’ sitesiand 2500 watersheds

The map presents a Hg sensitivity score at the HUC-8 scale based
on both ambient water chemistry and soils/wetlands density. The
water chemistry constituents considered are pH, sulfate and
organic carbon.

Darker coler represents an| ecosystem more sensitive 1o methylation

Data source: Nate Booth, USGS Mercury Study: Tream






Sediments as a seurce: of mercury

Literature — Little data available directly related ter main; stem Celumibia
River sediments.

s 2008 Washington State: Department ofi Ecology’ Study, albove feur
lower Columbia River Dams examining centributien from: Haniford —
downriver peols higher median mercury. concentrations; ne direct
correlation off metals to) IHanfordr as, seurce.

a 2006 EPA Region 10 study upper Columbia River site — sampling 1n
2005, Marcus Flats; surficial and' cores; 68! to) 84% detection In
Whole sediment samples;

s 2002 USGS study: ofi Lake Roosevelt — six sediment cores, within
lake; vertical distrilbutions Increase with: depth.

a 20017 EPA Regien 10 study mid-Celumbia (in prep) — surface gramns
collected 2004



Sediments, cont'd

Mercury in sediments most directly related to historic discharges
(I"e. seasonal runofi, waste water tieatment plant discharge)

Mercury in sediments likely terbe buried heneath “cleaner”
sediments

Potentiall for reintroduction eff mercury. firomi sediments due to re-
suspension caused by flow changes.



Relative Contributions--- (PCB example)

AS a reference;, this figure shows an accounting| ofi the major sources; and sinks
off PCBs| in Lake Michigan,, highlighting the relative impertance off each
envirenmental compartment

(Values repoertedl are independent of eachl ether— nota mass halance)

=
-

Outflow “ g%~ -
19.kg s
- * = . <
Wet Depositiofig. * o T
90 Ko

Dry Deposition
100 kg

Gas Deposition B
" 3200 kg b —
] Inventory
diment Reeycling 1180 kg
| 1800 kg

\'/ <<——— Tributary Loading




Mining / minerall processing

Inventeny off MINING pPrejects:

USGS database (VIRDS)) IS 6ne seurce of Inventory
IRfermation:

222, major gela mines
14" major mercur/ mines

SOMe sources are well-studied while: others are: not:
muchi more than lecations and some production
Information.



Major Gold and Mercury Mines
in the Columbia River Basin

Major Higtoric Gold Mines
*  Major Historic Mercury Mines

|:| American Indian Reservation
4 Major Dams
[] columbia River Basin Outline
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Mercury in Fish Tissue Downstream
of Mines in the Columbia River Basin
Maximum Concentration in Figh

+  0-0.29 mg/kg mercury

“ 0.3 -0.59 mg/kg mercury

& (0.5 - 1.19 mg/kg mercury

® 1.2 -2.54 mg/kg mercury

Walerbodies Downstream of Major
S Historic Gold or Marcury Mines

[ ] Amesican indian Reservation

4 Major Cams
[ coumsia River Basin outiine




Mining, contd
ldahoer Geelegical Sunvey has previded Infermatien on
SOME SPeciiic mines withrpetentiall te release mercury.
a |ldaho Almaden mine, near \Weiser, largest Hgl preducer in;ldaho

x Mines near Siver City, Owyhee Mountains, released Hg from
amalgamation; Precess



Mining/mineral precessing| Sources everap with many: of
the ether seurces/pathways

Seme; historic mines (goldi mines; or mercury: mines) knewn to
releasemercury may. he captured under Superfund prejects

Upper Columbia; preject (not *NPL-listed™ but a large Superiund
project)

Primary source Isithe Cominco smelter at Trall BC, known to release
MErcuny, lieleases; have lheen guantified

Black: Buitte: Mine;, Oregon (an Emergency: Response: cleanup has
peen cempleted, but further work will 9e reguired)

300,000 cubic yards of tailings, seme in creek



Mining, contd

Other mines Withh mercury. releases have been studied as
the result off Investigations related te) TVIDLS

Jordan Creek, Oregon
Bohemia District, Oregen



Mining, contd

Current mining| /- air SOUrCes

Nevada gold mines emit mercury. te: the air asi a result of thelrr ore
reasting precess andl are some ofi the Impertant seurces heing
guantified for the air depoesition modeling.

These lhave been Implicated as sources; for mercury: showing| up 1n
fish tissue in: Idaho resenvolirs



Potential “In-place” sources ofi Hazardous \Wastes:

EPA/CERCLIS sites

s Active Superfund sites (40)

s Sites that are currently undergoing investigation/cleanup

Sites that still reguire assessment

RCRA Sites

s Appreximately’56 large guantity generators that have merculry.
waste (2005)

State-lead Clean up sites in Washington & Oregon
(approx 650 in OR + WA state databases)



There are some things we can quantify fier the sake of
COmpParsen:



Mercury loads to Columbia River, Ibsfyear

Estimates of current loading from 3 sources

Willamette annual average (2005 THMDL) point sources (majors) to main stem Trall smelter (new = post-1997)




Mercury loads to Columbia River, Ibsfyear

Estimate of loads including historic
smelter

— —_—

Willamette annual average  point sources (majors) to
(2005 ThDL) main stem

Trail smelter (old) company  Trail smelter (old) BC gowt
estimate estimate

Trall smelter (new = post-
19973




Mercury loads to Columbia, Ibs

Estimated loads from historic
smelter plus spill

i R—

Willamette annual  point sources (majors) Trail smelter (old) Trall smelter (old) BC Trall spill, 1930 Trail srmelter (new =
average (2006 TMDL) to main stemn company estimate govt estimate post-1997)




Summanry. of significant data gaps

PollRt seuUrces

s Viany: withi ner toxics data, mest Wiith Inadeguate: reporting limits;,
MINGK peInt seurces not characterized at all

riputares
a Many with; nes toxics, data, mest With inadeguate: reporting limits

RUNOKT:

s Lacking spatially-explicit infiermation; en delivery: rates, soil
concentrations

Atmespheric deposition

s Emissions seurces not well guantified, need links to eresion,
methylation



Data gaps;, cont'a

Sediments
s Spatialland temperal gaps in ambient data

MiRing
s Data scattered, not consistent between states, poetential for
release net well characternzed

I place spurces

s loxicsidata lacking. Inventery hampered by datalnases varn/ing
petween governmental (state and federal) agencies. Many data
Pases can not be searched according to SPecific texic
contaminants, making| contaminant-specific searches difficult 1f
not Impessible.



Implications; for reduction activities:

Certain pollutants require cross-program reduction and
monitoring efforts.

Mercury is a particularly obvious example -- water and
air need to work together. If we only focus on water
and only talk among water quality people, our analyses
and our reduction efforts will be incomplete and
Ineffective.



Wihere we are today with oulr Seurces
IRVentony and characternzation:

<—— State of the River Report

Analysis / synthesis/
(e-Appendices) ——

“raw materials”




What next?

Addiienal gathenng and assemidly: ofi puzzle
pleces fer Hg

Begin work on| the ether lier One contaminants

m PBDES
a PCBsS
m DDTs
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