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Federal Executive Order 13112
State Executive Order 2006 -28

Prevent introduction and spread
Rapidly detect and control invasive

species
Conduct research and develop
technologies for control




Problems in Fish Hatcheries

Cline Trout Farms

— Quarantined until they could
test snall free

— Cost $100,000

Hot Creek Fish Hatchery

— Recent confirmation of
Infestation

Boulder Creek, Colorado

Mammoth Lakes, California




Problems in Fish Hatcheries

Hagerman National Fish Hatchery
— Infested in 2002

— Implemented HACCP to assess risks of
operations

— Discontinued shipment of steelhead to South
Fork of Clearwater River

— Share habitat with Bliss
Rapids snail and Shoshor
sculpin




Control Measures Workshop-
Spring 2006

Need ways to assure that NZMS are

not transported with fish or trucks

Depuration in clean water

Transport in clean water




Research Objectives

Develop a filtration system to remove
NZMS from hatchery inflow

Evaluate ways to kill waste stream

Evaluate feasibility of system for a large
production hatchery




Removing NZMS from Hatchery
Source Water

Hagerman National Fish Hatchery
Main Spring Headbox 28.44 cfs
Feeds 11 raceways
~ 1,200 gpm per raceway

Microscreen
Hydrocyclone




Microscreen/Hydrocyclone

Comparison

Microscreen

— Single drum w/ tank
assembly $31,000

Hydrocyclone

— Coupled through a
manifold and directed
through valves to
raceways

— Cost 4-12 units cost
$12,000 - $24,000




Hydrocyclone Filtration

Lower cost than
alternatives

No electricity needed

Low probability of
fouling

Uses centrifugal force to
remove particles from
water




Hydrocyclone Filtration

Pressure Requirements
— 5 psi min (12 ft drop)
Urethane hydrocyclone

— Max pressure 30 psi (70 ft

drop)
Optimal pressure
— 15 to 30 psi

Higher pressure results Iin
greater filtration efficiency

Hopper
and

water

intake
300’
Hose

O Hydrocyclone







*— Hopper to introduce
snails
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*— Hopper to introduce
shails

Water siphoned from
spring — 30 ft. drop




*— Hopper to introduce
shails

Water siphoned from
spring — 30 ft. drop

2" Hydracyclone

Undel§ibw 4
GPM

<«— 80 micron ring nets with
collection bucket for
monitoring snail removal
by hydrocyclone




*— Hopper to introduce
shails

Water siphoned from
spring — 30 ft. drop

Overflow 93
GPM

2" Hydracyclone

Undelgibw 4
GPM
<«— 80 micron ring nets with
collection bucket for
monitoring snail removal
by hydrocyclone




Feasibility Study — March
2007

Three types of tests
performed:

— Baseline (Natural
drift for 2 hours)

— Low Dose (30 snalls

— High Dose (1,000-
2,000 snails)




Results

Baseline

— 2 adults, 1 juvenile, and 5
neonates in the underflow
net

— 0 snalls In the overflow nets

Low Dose

— Recovery of all snails in the
underflow

High Dose

— Transition time longer than
10 minutes

— 1 snail found in overflow —
possibly from sampling
error




Objective 2 — Waste Stream
Treatment with Carbon
Dioxide
Easily removed from waste stream
Inexpensive and easy to obtain from

local providers
Safe to use




Determining Causative Agent

CO, reacts with water to create
carbonic acid that lowers pH to ~5 at
saturation

Sparging CQO, lowers DO levels

Hypoxia and low pH could also be
limiting factors




pH and Atmospheric
Pressure Tests

PH Tests
— Conducted on adult NZMS at pH 2 — 12
— No effect on survival at pH 5

mospheric Pressure Tests
Pilot study on neonates
ndicate no effect of hypoxia

~uture tests will be developed during Fall
2007




Application of CO2

Pressurized CQ
achieves higher gas
tension

Shorter killing time
with pressurized

treatments

Application under
atmospheric pressure
could require less
equipment

Introduce other gasses
to the application




Pressurized CO , Trials

Four replicate CO,
pressure tanks

One control tank,
pressurized with
atmospheric gasses

Water bath to control
temperature




Experimental Design

Three snall sizes
— Neonates

— Juveniles
— Adults




Design

Replicated groups —
10 snalls per container
4 containers per tank

Exposure by time

Test temperature
8°, 15°, and 20°C




Evaluation of Survival

Test snalls allowed to
recover 24 to 48 h

Assessment of live and dead
Cumulative survival

evaluated with probit
models to predict
probability of mortality
over time
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Probit Model Adult NZMS
20C, 100 kPa CO,

95% LT o C.1.
6.5t0 18.4 h

%
=
C
>
=
o
O
PSS
al

04 02 00 02 04 06 08 10 12 14
Log 10 Duration (Hrs)




%
=
C
>
=
o
O
PSS
al

Probit Model Adult NZMS
8T, 100 kPa CO ,

LT ¢o=89.4 h

95% LT 4o C..
32.1 to 2095 h

-1 1

0 2
Log 10 Duration (Hrs)




Summary of Models by
Temperature - Adults
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Pressure Tanks Use In the
Hatchery Setting

Use dally to treat filtered NZMS

5 gallon tank would be adequate for
the projected snall load at HNFH




Future Research

Complete laboratory tests of CQ and pH
toxicity
Field test hydrocyclone

Assess feasibility and determine options for
two-step removal/treatment for HNFH
hatchery inflow




Project Goal

Mitigation or recreational fish can
be “planted” or distributed with

no risk of contaminating receiving
waters
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