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Modern=day dffects of histeric mining in the
Sierra Nevada

Physical Hazards

» open mine shafts

» underground tunnels



|
nealdh lmpaces

Mercury

Arsenic
Lead

Asbestos






Gold Country Angler Survey

A Pilot Study to Assess Mercury Expostife
from Sport Fish Consumption in the Sierra Nevada

Carrie Monohan, Ph.D.
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Mercury and the Gold Rush

Mercury was used during hardrock and hydraulic mining.
It is still entrained in the river gravels.

Deer Creek 1908 Greenhorn Creek 2011




Sport Fish Consumption and Mercury

Toxic Effects of Mercury:

» Neurotoxin

» Developmental delays

» Nervous system,
Immune system,
kidneys and heart

» Women and Children




Gold Country Angler Survey

» Trained volunteers 2009, 2010
» 10 minute Oral survey

» 151 surveys so far Selection
Criteria
) «303d listed
Survey Locations | (and/on
eHistory of
=Deer Creek mining

=Upper Scotts Flat Lake
=Lower Scotts Flat Lake
=Lake Wildwood

=Bear River

=Rollins Lake

=Lake Combie

=Camp Far West Reservoir
=South Yuba River

=North Yuba River

=[_ake Englebright

=L ower Yuba River (below
Englebright)



Survey Methods

* 10 minute oral survey

® DEVElOped by DPH and UCD . Anyo_ne with a fishing pole was a
_ o candidate
Alyce Ujhara and Fraser Shilling - Approach
Training and visuals « Individual responses to a series of
guestion about fish catch and
° 2009 consumption over previous 30 days
Watershed and Fly Fishing Groups and household demographics
« Education and thank you gifts at the
- 2010 Yous

end of the survey
Interns from Chico State

e 2011 & 2012-not yet analyzed

Upper American River Foundation
Bill Templin and Jen Hemmert
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Survey Results

47% of anglers surveyed were
trying to catch fish to eat

Areyou going to eat the fish

you catch today? —

t

92% of anglers surveyed eat
sport fish

Do you EVER eat the fish that you or
someone you know catches?
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What fish did people eat?

Trout and Bass were the most popular

Fish Consumption By Species

65%
0,
47% 5%
39% 39% 39%
28%
26% 24%
129
I I I .A .11% .11% .




How much fish did people eat?

Portion Size and Meal Frequency
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Calculate MeHg Exposure of Gold
Country Angler Survey Participants

» How much sport fish he or she consumed in the last 30 days
» Which species of sport fish were consumed

» Where the fish had been caught, and

» The typical serving sizes.

» How much of what kinds of commercially bought fish he or
she consumed in the last 30 days, and

» Participant’s exact weight



Calculate Exposure of Gold Country Angler Survey
Participants and compare to OEHHA Thresholds

Methylmercury Exposure from Sport Fish Consumption
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Existing Fish Consumption Advisories
OFHHA www.oehha.ca.gov/fish.htm

Office of Environmental Health Hazard Assessment



http://www.oehha.ca.gov/fish.htm�

Health Hazard Awareness

If Yes, Accuracy of Health Hazard Awarness Response

56% Have you ever heard or seen any
health warnings about eating
fish?

Not accurate Some awareness One Issue Two Issues Three Issues




Household Consumption Information

54%
50%

6%
_I I .

Children in household  Women b/w 18-49 have Pregnant or nursing
have eaten sport fish in eaten sport fish in the last women have eaten sport
the last year year fishin the last year




summary

= Over 90% of anglers reported eating fish that was caught
from mercury-contaminated areas

e Over 50% feed the fish they catch to children under the
age of 18 and/or to women of child bearing age

* ~10% are consuming mercury at levels above the OEHHA
safe eating guidelines

- Posted warnings were not present at most fishing
locations

 Exposure potential is high with limited awareness


http://www.sierrafund.org/mining/Gold_Country_Angler_Survey.pdf�

Recommendations and Next Steps

e Complete the fish consumption advisory
Information
= Prioritize sites that are listed as impaired for Hg
= Collect more fish data as needed by OEHHA

e Get the information out to the public
= Posting at fishing locations
= General information postings

 Remove mercury from Reservoirs

= Combie Reservoir Sediment and Mercury
Removal Project






Existing Fish Consumption Advisories

OEHHA 2007
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Where do we need more fish data?

303(d) Listed as Fish Consumption
impaired by Fish Consumption | Advisory 2009
Mercury-Impacted mercury Advisory 2003 Update
Water Way (CVRWQCB 2010) | (OEHHA 2003) (OEHHA 2009)
msssm) | Deer Creek X* X **
s | Upper Scotts Flat Lake X X *
Lower Scotts Flat Lake
m—) | |_ake Wildwood X
e Bear River X X *
s | ROIliNs Lake X X X
Lake Combie X X X
Camp Far West
— ReseFr)voir X X X
)| SOUH Yuba River X X **
North Yuba River X
Lake Englebright X X X
s LOWer Yuba River
(below Englebright) X

* 303(d) listings have been issued for Little Deer Creek, a tributary to Deer Creek.

** Removed from the fish advisory during the 2009 update due to insufficient number of
samples



Critical Information Gaps

»Listed as impaired but do not have a fish
advisory

»Has a fish advisory for only some species
»No posting of information

» Sustenance fishing not quantified



What do we do with limited information?

NO INFORMATION DOES NOT MEAN IT IS SAFE TO EAT



Combie Reservoir Sediment and

Mercury Removall e




Mercury Removal from
Dredged Sediment




Sediment and Mercury Removal from

Reservoirs in the Gold Country

Equipment Testing and Evaluation (2009)
Environmental Permitting for Combie
Funding is expected in 2013
USGS studies accompany this project (pre and post)
Regional impact

» Rollins Reservoir

» Other Irrigation Districts

» CABY IRWMP
Green Gravel
Green Gold (Eco-Gold)
Mercury TMDL-

» Mercury Control Program

YV YV VY

Y V VY




Recommendations

1) Look up safe eating guidelines
www.oehha.ca.gov/fish.htm

2) Avoid large predatory fish
WWW.gotmercury.org

Carrie Monohan Ph.D.
carrie.monohan@sierrafund.org

3) Make your voice heard (530) 265-8454 ex 14
www.reclaimingthesierra.org

4) Develop projects to remove Hg
http.//www.youtube.com/watch?v=0T5EH
ctdhzE



http://www.oehha.ca.gov/fish.htm�
http://www.gotmercury.org/�
http://www.reclaimingthesierra.org/�
http://www.youtube.com/watch?v=OT5EHct4hzE�
http://www.youtube.com/watch?v=OT5EHct4hzE�
mailto:carrie.monohan@sierrafund.org�

The Gold Country Angler Survey was funded in part by the Richard and Rhoda Goldman
Fund, True North Foundation, The California Endowment, and The California Wellness
Foundation.

Principal Author: Carrie Monohan, Ph.D., The Sierra Fund

Reviewers: Robert Brodberg, Ph.D. ,OEHHA
Janis Cook, Ph.D., CVRWQCB
Rick Humphreys, State Water Resources Control Board
Fraser Shilling, Ph.D., University of Davis
Alyce Ujihara, California Department of Public Health
Michelle Wood, CVRWQCB

Contributors: Kyle Leach, Consulting Scientist
Matt Freitas, AmeriCorps Service Member
Alan Rhoades, California State University Chico
James Worthy, National University
Bill Templin, Upper American River Foundation
Jen Hemmert, Upper American River Foundation

Editor: Kerry Morse, The Sierra Fund
Volunteers: Gold Country Fly Fishers

Friends of Deer Creek Citizen Monitors
Upper American River Foundation


http://www.sierrafund.org/mining/Gold_Country_Angler_Survey.pdf�
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