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Identified problems with Lake Mary Michael:

1. Goldfish completely dominate the lakes ecosystem.
 Goldfish have upset the balance of the lake contributing
to increased turbidity, a change in macro invertebrates,

submergent and emergent vegetation, zooplankton and
algal populations.

* Goldfish have detrimentally impacted the Cutthroat
Trout population

o Goldfish have escaped downstream into the Swaner
Nature Preserve constituting a threat to native species in
this area.

¢ Goldfish threaten the East Canyon Water Shed area.

2. Phosphorous levels are three times higher than
acceptable.
* Our lake serves as a holding pond for high levels of
phosphorous. This Phosphorous goes into East Canyon
Water Shed and creates a problem for them.

3. Weed Growth is increasing.
* Due to high levels of Phosphorous, Nitrate and Nitrites,
the weed populations in the lake are higher than usual
and will keep growing.

4. Stream and bottom substrate of pond are inadequate for
trout spawning.
e The bottom substrate of our stream and park beach area
is too small to provide adequate breeding grounds for
trout.

S. Circulation within the lake does not promote mixing of
nutrients and pollutants.
e The lack of circulation decreases our movement of
chemicals and nutrients throughout the system.



Remediation Plan: |

1 Restoration and eradication of fish:

e Drain lake to the lowest possible level using the drain
valve on the east end of the lake or siphoning through that
drain.

e Attempt to trap and remove Cutthroat trout and store them
in the upper pond.

» Apply EPA approved chemical called Rotenone that
disables fish to extract oxygen from the water.

e Dispose of dead fish.

e Repeat Rotenone process one month later.

2. Diluting Phosphorous levels:
¢ Draining and refilling will dilute phosphorous levelsto a
point where they are more manageable.
¢ Diffusion/aeration system will prempltate minerals out of
the water.

3. Decreasing weeds: |
o A tiller will be used (if the lake bottom allows) to remove
weeds and roots from exposed soil.
» Diffusion/aeration system will decrease nutrient load and
decrease weed growth -
¢ Add large rock bed around park to decrease weed growth

4. Improving trout spawning grounds:
e Add larger rock to our stream bed and mouths of inlets.

5. Increase circulation within the lake:
¢ Install small aeration system to circulate water coming in
from streams and increase nutrient turnover.
o Will help precipitate minerals such as phosphorous,
~nitrates and nitrites out of the water.



Details and Expectations of Remediation Plan:

Phase 1:
1. Begin to drain lake slowly through the east drain.
e The drain valve will be opened slightly or we will use a
siphon. (Charlie Thompson)
* A screen will be placed over valve opening to decrease
chances of goldfish escaping. (Scuba diver, Les Carriel)
* Attempt to remove trout by trapping and netting. (Buck
Buchenroth)
* The lake level will depend on consistency of bottom. We
need to ensure access for fish disposal. |
*We do not know how many trout to expect, there could be 1 or 100.
*We expect that the lake bottom will be muddy.
*We expect an odor from the lake. |

*We expect some traffic between the pump station on the big lake to the
small lake. "

Phase 2:

* Apply Rotenone if needed. (Charlie Thompson); Rotenone is
applied in a small boat powered by an outboard motor in a criss
cross fashion.

~» Dispose dead fish; this could be with machinery or manually.

e Till exposed soil to remove weeds. (Buck Buchenroth)

* Add larger substrate to streambed and lake bottom. This will
require access of machinery through park. (Buck Buchenroth)

e Install circulation/aeration system (Buck Buchenroth)

*If rotenone is used, dogs and people should stay out of the puddle of
water.

*We expect this part to have the greatest odor

*We expect machinery in the lake for approximately one week.

*We expect heavy traffic at the pump station. |

*We expect some water to come in through springs and creeks.

We do not know how long the lake will take to refill. It will have
some water in it this winter and will refill next spring.



SSUES AND
RESPONSES

A- Rotenone does not suffocate fish or interfere with the uptake of cxy-
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control measures, these are only partially effective in eradicating fish.
Use of rotenone s the only sampling method that aliows for an accurate
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| days because the bioaccumulation potential for rotenone 1s Jow and
‘haif-life of rotenone in fish is-about 1 day {Gingerich and Rach 1985;
igerich 1986). '

Is there any risk to people from consuming fish that heve been killed
n rotenone? : ’

The USEPA has not established guidelines for consuming fish killed
h rotenone. Therefore, agencles cannot condone this practice. Addi-
rally, there is a valid concern of risk of salmonelia and other bacterio-
ical potsoning from consuming fish that have been dead for a perdod
Ime. Fish that end up on land as a result of wave or wind action are
nore a threat to pubfic heafth than fish that die of naturaf causes.

Do dead and decaying fish pose anry problesas to the recovery of
ing? .

Most dead fish will sink to the bottom of the treated body of water in
:ral days, decompose, and release nutrients back into the water. These
<t and zoopiankton production. These organisms are a good food
» for fish.
Camthetoqteﬂ_'ed;olmtoﬁshmdothaaqmtkhfebem
zed?

n lakes or rivers, if biologists want to neutralize the effects of roten-
- posassium permanganale, an pxidizing agent. can be used, This ts
ed to the water at a minimum 1:1 ratio with the concentration of
none applied plus sufficient additional permanganate to satisfy the
3en demand caused by organic matter that may be present In the
d water. Neutralization of rotenone with. permanganaté may be
aired at water temperatures of 50°F (10°C) or less (CDFG 1994;
Evo, no date),

Nhat is the "pesticide” smell sometimes associated with the tise of “%
20ne? -
The aromatic smell (like the smeil of mothballs) associated with the
of liquid rotenone formulations is likely alrborne concentrations
ster than 40 ppb) of naphthalene and methyinaphthalene (CDPR
). This smell may last for several days, depending on air and water
seratures and wind direction. These retativedy” heavy” orgariic com-
s tend to sink (remain close 10 the ground) and move downwind.
Californta Department of Pesticide Regulation (CDPR 1998) found

he time for natural degradation (neutralization) of rotenone by hy-
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ments treated with 2 ppm rotenone

1 to 8 weeks within the temperature range of 10- 20°C (CDFG 1994;
Siepmannand Finlayson 1999; Finlayson-and Hasrington, unpublished);
the estimated half-life values for California waters vary from 78 to 1.5
days, Other studies indicate half-life values of 13.9 hours to
10.3.days for water temperatures of 24"C and 5°C, respectively (Gildeshus
etal. 1986, 1988). Rotenone dissipates in flowing waters relatively quicily
{less than 24 hours) due 10 dikution and increased rates of hydrolysis
(Ractiston Labacatadies 1983) and phatolysis (Cheng et al. 1872;
Biospherics 1382). Although rotenane can be found in lake sediments,
the levels approximate those found in water, and breakdown of roten-
one lags one 10 two weeks behind wates Jevels. It s uncommon to find
rotenone in stream sediments (CDFG 1994).

Q. How long do the materials other than rotenone persist from Hquid
formulation trestments?

A. Researchers in California have found other organic compounds as-
soclated with the use of the liguid formulation Nusyn-Noxfislt (CDFG
1994; Skepmann and 1989; Finlayson and Harrington, unpub-
lished). These include the volatile organk compounds (VOC) [xylene,
trichlorethylene (TCE), toluene, and trimethylbenzene] and the

semivolatile organic compounds (sesalVOC) [pipesonyl busaxdde (PBO),
naphthalene, 1-metiryl naphthalene, and 2-methy] naphthalene] (Table
5.1). Withi the exception of PBO, the other compounds disappear

before rotenone

Table 5.1, Persistence of rotenone and other arganic compounds in water ard sediment impound-
Formulation. R

Timethylbenzene. 068

Nephthelene
1-m-nephthalene 150
2-m-naphthalene 340

Initial water
50 <8 weeks 522 <8 weeks
1.4 <2 weeks ND*

34 <2 weeks ND

<2 weeks ND
140 <3 weeks 146 <8 weeks
<3 weeks 150 <4 weeks
<3 weeks 310 <4 weeks

12 <2 weeks ND

<9 months ND

Piperonyl Butowide 30

*ND=below detection hmits
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Q. Does the synergist pi butoxide used in some
poee an environmental risk?
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Tollowing 3 rotenone treatment? )

Q- 1 5 or lvetockto drok from rtsmome-reted rters?

A. Rotépone Was used for many years to control grubs on the backs of
daifydnd beef cattle. The USEPA {1981b) has stated that there 5 no necd
wmwwmdummmm swine are
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