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Upon arrival at the site for sampling, one or two weeks later, water quality
sampling all "wasted" water obtained from the lysimeter during sampling will be
captured or the volume estimated. Upon completion of the sampling, the
Iysimeter will be pumped and the volume of water measured. This volume
divided by the time since the last purging (one or two weeks prior) will then be

used to determine volume and (low rates of water captured by the lysimeter.

2.4 Surface Water

Water-quality based effluent limitations have been cstablished for the surface water
discharges from the Flambeau Project. These limitations are designed to protect the
sensitive components of the aquatic environment and they incorporate

bioaccumulation and bioconcentration considerations in their development, The
treatment technology to be installed for the Flambeau Project in order to meet these
very strict effluent limitations is advanced and the best economically available system.

The purpose of the WPDES permit, therefore, is to protect the Flambezau River
environment and the public health and welfare. Monitoring of the efTluent [or
specific chemical parameters, together with bioassay tests provides the most direct and

rcliable measure of whether the effluent is within permit limits and whether it is

toxic to aquatic life.

Monitoring of the Flambeau River in the vicinity of the discharge can also be
undertaken to demonstrate the effectiveness af the effluent limits in protecting the
environment., The Flambeau River, its sediments and aquatic life are influenced by a
variety of factors not related to the mine site. It is estimated that the discharge from

the Flambeau Project will constitute approximately one percent of the low flow
{one-quarter of the 7Q10) of the river. As a result, should monitoring show changes in

the chemical constituents in the Flambeau River, its sediments or aquatic life, they

may not be directly related to the project.
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Flambeau recognizes WDNR’s interest in a secondary surface water monitoring

program and believes such a program can provide information on the Flambeau River

apart from serving regulatory or enforcement purposes.

If at any time during which the construction and operation surface water monitoring
program is in effect, data collected show that certain aspects of the plan do not
warrant continuation, Flambeau will request to discontinue those parts of the program.

The surface water monitoring program will include sampling and analytical testing of
the following: sediments, fish, macroinvertebrates, water quality, habitat
characteristics, and wetland surface flows. Unless noted below, construction and
operation surface water sampling and/or monitoring will commence the year belore
discharges from the wastewater treatment plant begin, and cease at the time the

discharge ceases. A discussion of each program clement follows.

2.4.1 Sediments

Sediments in the Flambeau River will be collected once annually at two locations
(Figure 2-7). An upstream sampling station will be established at Blackberry Lane,
and a downstream station will be located at the old Port Arthur dam site. At each of
these locations, three sediment traps will be installed after the spring runoff period is

over. The traps will be suspended above the river bed in May of each year. Sediment

samples will be analyzed individually for the following parameters:

- Particle Size - Cadmium
Percent Volatile Solids - - Chromium
Iron - Copper
Manganese - Lead
Aluminum £ + Mercury
Arsenic « Selenium

- Silver - Zinc
Nickel

14 91F6
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Sampling procedures will be consistent with those stated in the project's QA/QC plan.
Holding times, levels of detection and analytical procedures to be used For sediments
are also delineated in the QA/QC plan. Samples that contain adequate quantities to
allow lor analysis by the WDNR will be split prior to laboratory analysis and a sample
will be provided to the WDNR [or their quality assurance work,

2.4.2 Fish

Fish {walleve) will be collected once annually during the low flow period of the year
from the Ladysmith Flowage upstream of the site and the Thornapple Flowage
downstream of the site (Figure 2-7). Acceptable sampling methods will include hook
and line, electroshocking and fyke nets. A reasonable effort will be made to collect

walleyes from cach location according to the [ollowing size ranges:

Ten to 12 inches - one lish.

- Twelve to 15 inches - two [ish.
Fifteen to 18 inches - three lish,
Eighteen to 22 inches - two [ish.

Greater than 22 inches - one [ish.

It is possible that, even aflter a reasonable effort is put forth, individual fish to
coincide with the prescribed size ranges may not be collected. Therefore, the sampling
effort will ccase after a reasonable effort is put forth. A reasonable cffort is defined
as an eight hour, nocturnal sampling period. The WDNR will be notified of each

sampling eflTort prior to mobilization so that their representative can be present.

Fillets (with skin left on) will be tested for total mercury. The livers of the fish
collected at each of the two sampling stations will be composited into one upstream
and onc downstream sample. Each will be analyzed for the metal parameters included
on the list of analytical parameters for sediments. Each organism will be measured
for total length, sexed, and the stomach contents noted. The age of each individual
Fish will be determined using commonly-accepted techniques. Fish monitoring,

sampling, and analytical procedures are prescribed in the project’s QA/QC plan.
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2.4.3 Macroinvertebrates

Three sampling locations will be established for the collection of macroinvertebrates
(Figure 2-7). An upstream station will be located at Blackberry Lane. Downstream
ctations will be located at the site immediately above the mouth of Mcadowbrook
Creck and at a site to coincide with the sediment sampling location near the old Port

Arthur dam site. All macroinvertebrate collection stations will be restricted to within

50 yards of the castern bank of the river.

Once per vear, an adequate sample size of crayfish (25 individuals or more) will be
collected from each site using the best available methods. Each of the three composite

samples. will be analyzed for:

+ Aluminum » Mercury
Arsenic Zinc
Cadmium - Selenium
Chromium - Nickel
Copper Silver

- Lead

If an adequate sample size is not available after a rcasonable effort, the tests will be
run on the sample that is available, if any. At each of the three macroinvertebrate
sampling stations, the macroinvertebrate fauna will be collected in the autumn of ecach

vear. Sample collection and an analytical method to be employed will be as specified

in the project’'s QA/QC plan.

2.4.4 Water Quality

Although the mass balance and mixing ratios of treated discharge to the Flambeau
River show there will be no detectable increases in concentrations of the discharge
paramcters in the river, sampling of surface water in the Flambeau will be undertaken
quarterly (January, April, July, and October) from two locations (Figure 2-7) as long

as the permitted discharge is occurring. Parameters tested, methods and procedures
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will be those included in the WPDES Permit. A grab sample will be taken at each site.
The upstream site will be located at the western end of Blackberry Lane and the
downstream site will be located approximately one hundred yards below the
wastewater treatment plant discharge at the point where a dye test conducted at the

first sampling period demonstrates the sampling point is in the discharge plume.

Chemical parameters designated for testing in the program will be phased out of the
monitoring program in a manner similar to that for the WPDES permit. Therefore, as
substances included in the WPDES permit are eliminated from the discharge
monitoring list because they are not found in the effluent, they will be eliminated

from the surface water monitoring program at the same time.

2.4.5 Habitat Characteristics

The design and construction of the project leatures, including the discharge locations
on the river bank, have been selected to minimize sedimentation. However, a physical
evaluation of the river bottom habitats along thc castern bank of the Flambeau River
from a point 100 yards upstream of the northern discharge location to a point 1,000
yards downstrcam of the southcrnmost discharge (Figure 2-7) will be done annually
during the summer low-flow period. The evaluation will note the physical character
of the bottom habitats (i.c., location of river sediment bars, percent of area that is
sand or finer particle size, unusual biological growth) and include the production of a
map of the bottom types in the area where habitat characterization was completed.
The evaluation procedure will occur prior to the construction of the discharge
structures on the bank of the river and approximately two months alter discharges
begin to function. This analysis will be cnniplctcd annually during the low [low

period until the permitted surface water discharges from the site ceasc.

During the ficld investigation to monitor changes in habitat characteristics, the river
bank and near shore habitats will be documented using a series of panaramic
photographs taken from the river. The purpose of these photos will be to document

visible changes, if any, that may occur downstream of the project.
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2.4.6 Wetland Surface Flows

Water level gauges will be installed at the outflow locations of Wetland Nos. 1, 5¢, 7
and 10a. A gauge will also be installed in Wetland 6¢ at a point that is representative
of its water level. The locations of the various water level gauges are shown on
Figure 2-1 and 2-7. Water levels will be read and recorded monthly from March to
December of each year. The staff gauges will be installed and read beginning two
months (or as soon as practical depending on the season) after project permits arc
granted in order to obtain preconstruction water levels. At the time the pit is
backfilled, the data will be compared to preconstruction levels and the recent
precipitation history for the region. Il water levels indicate there has been no
significant drawdown effects on these wetlands attributable to the project, readings

will cease.

2.5 Terrestrial Ecology

Acrial and color infrared photography will be used during the construction and
operation monitoring period to monitor the impact of the project on vegetation in and
around the project area. The photography will be completed once prior to the start of
construction and during the third and sixth year of site operations. The area to be
photographed will consist of the entire project area, less the railroad spur line corridor
east of STH 27, as defined on Figurce 4-2 of the December 1989 Mining Permit
Application and the area within and 500 lect beyond the maximum extent ol
drawdown as defined by Figure 12 of 19 of the July 1989 Groundwater Modeling

Report completed for the project.

Photography work completed during site operation will be conducted in the late
summer period. If at all possible, the preconstruction photography will be completed
in the late summer also. Il permitting and construction schedules preclude this from
occurring, photography will be completed as close to late summer as possible, Copies
of the acrial photos will be forwarded to the WDNR with the project’s annual

monitoring report for the years in which photos are taken.
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