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PROJECT PARTNERS

This project is a collaborative effort of The Sierra Fund (TSF), TSF's Mining Toxins Working Group and California
State Parks to assess and address the impacts of historic mining practices in the Humbug Creek watershed and
it may provide useful lessons for assessing and mitigating mine-related impacts in neighboring watersheds with
similar mining legacies and water quality characteristics. This project was made possible by funding from the
Sierra Nevada Conservancy, Bella Vista Foundation, Teichert Foundation, Patagonia, and the Rose Foundation for

Communities and the Environment, with funding for next steps provided by the CA Department of Water Resources.
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HUMBUG CREEK WATERSHED
HISTORY AND NATURAL FEATURES

THE HUMBUG CREEK WATERSHED
encompasses Malakoff Diggins State Historic
Park, including the Malakoff Diggins hydraulic
mine pit and the headwaters of Humbug Creek,
a tributary to the wild and scenic South Yuba

River. Malakoff Diggins was once the site of
California’s largest hydraulic mine and today

is a treasured State Historic Park and listed on
the National Register of Historic Places.

MERCURY was used extensively at hydraulic
mine sites including Malakoff Diggins during
the Gold Rush, and contaminated discharge
from these sites continues to impact streams
and rivers. It is reported that more than
26,000,000 pounds of mercury were used
throughout the Sierra Nevada to aid in gold
recovery efforts.* Recent advancements in our
understanding of mercury in the environment

and how it can become part of the aquatic and terrestrial food chains has led to renewed
efforts to identify and abate sources of mercury contamination.*>¢7%#

TWO MINING TUNNELS are associated
with the Malakoff Diggins pit: Hiller Tunnel
and the North Bloomfield Tunnel. Surface
water drains from the Malakoff Diggins pit via
Hiller Tunnel to Diggins Creek, then to Humbug
Creek and eventually to the South Yuba

River. North Bloomfield Tunnel contributes a
minimal amount of discharge as the tunnel is
plugged. Mine-related discharge from the Park
is currently regulated by a Waste Discharge
Permit with the Central Valley Regional Water
Quality Control Board (Order No. 76-258).?

[N 2010, the Humbug Creek watershed was
selected for a watershed assessment by The
Sierra Fund, in partnership with California
State Parks and others. These efforts
culminated in management recommendations
to remediate the environmental effects

associated with the discharge from the Malakoff Diggins Hydraulic Mine. In addition to

environmental assessement, project partners proactively incorporated cuiturat resources
and historic landscape components into the evaluation of alternatives praposed as part of the
Humbug Creelc Watershed Assessiment and Management Recommeiidations, in recognition of
the Park’s unique historical status and classifications.
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HUMBUG CREEK WATERSHED
MANAGEMENT RECOMMENDATIONS

At the conclusion of the three-year assessment, the following potential management
recommendations were prioritized by project partners as the best options to address water
quality concerns while protecting cultural resources at the Park. Some recommendations
require that data gaps be addressed in order to inform the selection and design of
management strategies.

1. Sediment and metals discharge from the Malakoff Diggins hydraulic mining pit may be
managed by:

a. Constructing a detention pond at the western end of the pit to detain storm water
flows within the pit, to equalize pit discharge, and to settle and retain suspended
solids.

b. Constructing a filtration outlet structure at the inlet to Hiller Tunnel with intent to
filter sediment and particulate-bound mercury, copper, nickel, and zinc from the
water discharge into Diggins Creek and subsequently Humbug Creek.

c. Constructing diversion ditches above the Malakoff Diggins pit to direct surface
water around the pit, thereby reducing the amount of surface water flow over the
pit walls, reducing sediment transport, and reducing surface water discharge out of
the pit.

2. Discharge from Shaft 5 can be addressed by constructing a boardwalk to re-route the
Humbug Creek Trail around Shaft 5. A long-term management strategy to treat the
water and metals discharge at Shaft 5 would necessitate monitoring the outflow both at
Shaft 5 and the North Bloomfield Tunnel outlet to determine permitting requirements.

3. Physical hazards associated with tunnel access shafts and openings may be managed by
limiting access, grading, plugs, installing fencing and/or bat-friendly gates depending
on water level and bat presence and use.




CUT SLOPE GRADIENT:
—Dﬁ 1, H:V FOR ROCK TO
- 1,5:1, H:V FOR SQIL

~ 7[&

FROUNDARY
- : VARIES
R Fal ]

ROCK LINING
4"-B'DIA (TYP)

aloomflqld
‘runne

Bfoomﬁeld it
Tunnel
EMERGENCY SPILLWAY ELEVATION s . . L ™ ! ok .~
RISER AHD o) [ \ % ik .n’l
CEBRES RACH e E:

HILLER T

| 24 ]
,..__.‘ _. - ?, ’
- Soa i L

Suntmer Winter

OUTFALL




HUMBUG CREEK WATERSHED
ASSESSMENT FINDINGS

The Sierra Fund’s Humbug Creek Watershed Assessment and Management Recommendations
(Assessment) identified deleterious sediment and metals from historic mining practices at

the Park that impact water quality in the watershed. The Assessment document reports the
findings of the watershed assessment activities and presents possible management actions as
recommendations to abate the ongoing degradation to water quality while preserving the cultural
resources of the Park.

Specific findings of the study include:

1. The Malakoff Diggins pit drains via Diggins Creek and contributes sediment and particulate
bound mercury, and other metals to Humbug Creek.

Humbug Creek contributes an estimated 500 tons of sediment and an
estimated 100 g of mercury to the South Yuba River per year, during a dry
or below normal year.

. As the walls of the Malakoff Diggins hydraulic mine pit continue to erode,
material is deposited on the pit floor and is effectively filling in the pit. Although the vegetation
that has established on the pit floor retains a lot of sediment, it does not retain all the silts
and clays, which continue to pass over the pit floor and create turbid water
discharge with elevated concentrations of particulate-bound metals.

Shaft 5 of the North Bloomfield Tunnel contributes elevated concentrations of mercury, nickel
and zinc to Humbug Creek; however the effective contribution is small because the discharge
from the shaft is minimal (0.008 cms (0.03 cfs)).

There are a number of physical hazards in the Park associated with tunnel access shafts and
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HUMBUG CREEK ANNUAL LOAD ESTIMATES

Annual Discharge




