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Facility Management Scope

Facility Management
The integration of processes within an organization to maintain and develop agreed
services which support and improve the effectiveness of its primary activities.
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Distribution of Information

e Standard Operating Procedures

e Qverview sheets

* Signs and postings

Maps

‘dinb3 13 swaisAs

Manuals and user guides

Videos

Fish Usage



Standard Operating Procedure - SOP

A standard operating procedure, or SOP, is a set of step-by-step instructions compiled by
an organization to help workers carry out routine operations. SOPs aim to achieve efficiency,

quality output and uniformity of performance, while reducing miscommunication and failure
to comply to industry regulations. -wikipedia
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[Euthanasia of Zebrafish with Tricaine-§ M5222
By: Carrie Barton

Introduction

Tricaine Mathsnesyionate or M5222 can be usad to euthanize zebrafizh, both adults and larvae post
1dpf. Itis important ta remember that some zebrafish can be revived from deep levels of sedation so itis
important to allows for prolongsd exposurs to Tricsine to ensure all animals canact be revved. It iz
recommended ta use a secondary method of euthanasia after removal from the Tricaine bath.
Immediately freezing zebrafish is an opfion.

Standard Operating Procedure: Euthanasia of Adults via Tricaine M5222 Overdose

. Supplies:
Tlt I e Tricaine-5 working solution {Ses making fricaine working solution SOF)
Bzaker or dish
Fipetie

Process for Euthanizing Adult Zebrafish with Tricaine
+  Fill dish with fish water and approprate dosage of Tricaine M3222

Pu rpose for the SOP . Na%hgﬁgzwmmﬂ.?mTrir.aine\'mdﬁ'lgsnlu‘linn}

=  Lesve fish in Tricaine for st keast 15-20 minutss.
= Rernove fish from Tricsine bath
+ Place fish in carcass bap and freeze until collection for disposal is possible

Materials needed to complete task S

+ Leave larvae in Tricaine for at least 15-20 minutes
» Remove lanae in strainer from Tricasine bath

Methods: step by step instructions " oo e 1 i s ol dipce s sl

Alternatively, post 1dpf fish can also be put directly into the trieaine bath withowt the strainer.
After the required amount of expesure time, the tricsine solution can be poured through an
embrya waste funnel wiilter paper. The filler paper can then be removed and frozen in 5 carcass
bap.

Any pertinent archival information ossg Cht e st

4.Uﬂlti:ai15per|00ﬂﬁ5hmtet 11.75 mi fricaine per 100ml fish water
1.83ml tricaine per 100ml fish water 5.8ml tricaine per 100ml fish water

References

More intarmation reganding the euthanasia of adut zecrafsn can De found i the AVRLA Guideines for the Euthanasia of Anmals:
hitpsivwesy researchoate natioy b calionF2030 5148 _ AWM Cuideines for_the _suthan ol_ani mas_2013_Ediic




Standard Operating Procedure - Formatting

Avoid the bulk
approach to
building SOPs

[Euthanasia of Zebrafish with Tricaine-§ M3222
By: Carrie Barton

Introduction
Tricaine MS222 can be used both adults andlarvaepnsl
gt Itis IMportant 1o remembar i of gadation 50 tis
merant alow o rolrgst sxpers o Traina t s o nials anat o revved. It
owal from the Tricsine bath.

Immediatl rescig sebrafih & an apbon

of Adults via Tricaine
Supplies:
Tricaine-5 working solution (e making frcaine warking solution SOP)
Beaker or dish
Fipetie

Procsss for Eutanizing Adu Zebeafsh it Trcine.
+ Fill ésh with fish water
Pl o i o e e gl e
Net fish into dish
Leaus s Tranefr e 1520 i

Remove fish from Tricaine batt
e o v g and Pesze unl colection for disposa s pasioe

Process for Euthanizing post 1dpf Zebrafish with Tricaine
Fill dish with ish water and approgriate dosage of Tricaine MS222
© (100 fish water wi5.5ml Tricaine working soluion)
Pour larvaz through strainer and submerg in dish
Leave larvas in Triczine for at least 15-20 minwtes.
Remowe anvas in strainer from Tricaing
Place larva in carcass bag and fresze untl collection for dispesal is passible

Alizmatively, post 1dpf ish can siso be put directly into the ticaing bath without the strainer,
‘After the required amount of expasure fime. the fricaine solution can be poured through an
embryo viaste funnel wifiter paper. The fiter paper can then be removed and frozen in 3 carcass
bag

Dosage Chart (Working Solution)

Adults 4.0l tricaine per water
= o0 1.8mitricaine per 100mi fish water

5 ml ticaine per
5.8 tricaine per 100wl fich viater

e s
M ines e sarGoge, o it 2013 Fat

|

Making Tricaine for Anesthesia and Euthanasia

By: Carrie Barton

Introduction

Trissine Wethotesoptn,or M5202 . popular anestheicfor sebralsh, It con ko be prparedin a

ethal dose for euthanasia. Tricame can degrads f exposed to ight and pH can shit. Tricaine stock
solution can beimna’lnalqumslopmlﬂq ot rt e andreiseze Trcsne sack sohion. e
use by date and

your facilty.

Purpose: This the processes of
Supplies:
ticai (Westem Chermical)

ris -
‘Seake and weigh boats

i plte o sti stick.

pH meter

Fiastic, non-transparent batiles or tubes for storage

Latels

Chemical hood (ticaing i classfied a5 a respiratory imitant)
Pracess for Making the Stock Solution:

Place scale inside hood with the blower tumad off

Messure cut the appropriate volume of RO or DI wiater per chart below
Vieigh Tricaine-5 pawdsrin a hood

Carefully add powder to water and s to dissolve

Turm hood the powder h viatar
Insert oH prabe

Slowly 234 Tris- pH 8 untl pH of tricaine solufion bas reached 7.00.7.2

can be needed

Tricaine Stock Solution
ULt | 300mL 500mL 600mL S00mL i

SOn e s 1200mg . 2000mg 2400mg 3200mg  4000mg

RO water

293 7mL 4895mlL 587 4mL 7832mlL 979mL
Tris-pH 9 ~63mL ~105mL ~126mL ~168mL ~21mL

Title: Euthanasia and Anesthesia of Zebrafish

Anesthesia of Adult Zebrafish with Tricaine
By: Carrie Barton

Infroduction

Tricaine Mefhanesyigrale, or MS222 can be used as a submersible anesthetic. It is impartant to know
the levels of fish prior to doing

Levels of Anesthesia (McFariand and Kogtz 156%)

Leves 5 Lignt e
R e R ——

Leve!2: Dems Sedalin
Oparcar movemant v are siqry soduced, an s de not eact 3 mask exernl sl exoept pressre

Mile tor i dnirease, S TITing % STAIE A 1 SEercIS 6  Mersassd. FISh Eonlin £ 1450 1 SrSnq 3eis and
VEeaton stimt. T 5 appozrats for exteral sanging and Snglbiagsies
v 3 Lant nastnesia

Equi brim and msd e re ok, coarcar st reccon st minar
surcal proceduree.

Sirgest piane of Anesttiesia

Gparsdar mvarars ate s gocreased 1o extema

otage
‘Opercular maveman seases and e haarioe ' shale ar bsent

wvia Tricaine MS222 for Zsbrafish
rking solution (See making SOP)
2 dish othes that will hoid ~200mis)
Piasic spoon with holes
Paper Toueks
Metal spstulz

Ersatingank it fechfih s o recavery

Process for Anesthetizing Fish-
= Fill dish with fish water and approgpriate dosage of Tricaine MS222
o For Adults: 100wl fich wiater w4l fricaine working salution
o ForLanvae: 100mi fish water w1 8ml ticaine warking solution
Fill second dish with just fresh fish water.
Metfish and drop into the anesthetic bath
Observe fich for signs of di from the gils or the base of the fins]
Wihen fich has reached the appropriste level of anesthesia, rmove from bath with spoon.
Dip the fish in the dish containing just fish water to rinse anasthetic from the fish.

Wove the fish 10 the paper towel. roling once to remove excess water.
Use spati o wanstsrhe fh 0 e rucedur surtaceand do the procadurs.
done. move fish to far signs of

ittt complstely recovar s etaming  he system.
Signs of full recovery include normal oprcular mawemnd and normal swimeming behavior.

Sl P P dnny G v svwn

Purpose: This
Supplies:
3x Thoame-S

the processes of

Tricaine SOF)

Pracess for Making the Working Solution:
Tnaw stock soluion
« Comtine with fish water in 3 r=tio for the ife stage and desired outcome (anesthesia r
suthanasia)
See chan below for ratios.
Mix thorough
« Use warkng solution that day. Do not reuse!

| 00000 Anesthelising  Ewhanizing |
4.0 tricaine per 100m fish water “11.75 mi ticaine per 100mi fish water
1.8m tricaine per 100m fish water 5.8l tricaine per 100 fish waler

Process of Euthanizing Larval (1dpf-7dpf) Zebrafish

Fill bottom of 2L breeding tank 23 full of crushed ice

Add fish wster until full

. i insertin the tank bottom, pushing into the ice.
& This will creste & cold water bath, free of ice:

Insert themometer to ensure temperature of 35-39F have baen achieved

Paur larvae through sirsiner end nest info the water

*  Start fmer for minimum of 20 minutes
+  After 20 minutes have passed, ramaove strainer
Transfer larvae into carcass bag and freeze until me of collection end disposal

Wit until fish have full less of crientation/equilibrium and operculsr movements have ceas

g #ie e1shanasia of st zebraish can be feund in the AVMA Guidedines for the Eutharasia of 4
BALAE145 AVMA Cuidelines for the euhanssia of arimals 2013 Edtion

Josage Chart (Working Solution)

Ber
6l ricaine per 100ml fish water

Signs of Anesthetic Stress in Zebrafish

Bleeding from the gills

eddening of the fins

Euthanasia of Zebrafish via Hypothermic Shock
By: Carrie Barton

Introduction

Prolenged immersion in 35-30F water (ypothermic shock) can be used to suthanize both sduit and larval

zsbrafish, It s mportant to remember thal soms zabrafisn can sunvive hypothemic shock f souty
It s recammendid to use & seconidary method of suthanssis sfter ramoval from the o2 bath
freezing =l ani shack is an sppropriste method.

Standard Operating Procedur

of Zebrafish via Shock (Ice Bath

Supplies
Crushed ice
2 | braeding cage winsert
Fish water

Thermomet
Embryo srsiner (for larval euthanasie)

Process for Euthanizing Adult Zebrafish via Hypothermic Shock

Fill bottom of 2L breeding tank 213 full of crushed ice

Add fish water until full

Mest breeding tank insert in the tank bottom, pushing it down into the ice.
o This will creste s cold water bath, free of ice

Insert thermometer to ensure temperature of 38-30F have been achisved

Met fish into coid water bath

Wit full loss of
Start timer for minimum of 10 minutes
After 10 minutes hsve passed, ramova fish from ice bath

Transfer fish into carcass bag and freeze until collection and dispasal

and opercular

Breeding Tank

Fish Water

Crushed lce
T

have ceased



Standard Operating Procedure - Formatti

Title: Euthanasia and Anesthesia of Zebrafish

Ethanasia of Zebraish with Tissine. S MS222
By: Car Barion

Introduction

Trcaie etbaogsiforaie
1057 11 mpOtaT o remembes trat sore Zebafshcan b revie fom Gesp el o secation 50145
por conmotbe ries i
9 Trcane batn

Inmadaisy eesing 2ebrafsh 30 opton.

Suppies:
TiEane.S wrkig sidion (Ses eaking esins weringsluton SOF)
Bk o cioh

Prete

Process for Euthanizing Adult Zebrafish wih Tricaine
il sh wih i water and appropriae dosage o Tricain 5222
o (100 s vatar i 175mi Tocans werkng sobdon)
n

Removs fah fom Trcaie bath
< Place foh  catcass bag an fieze ut colecton fordisposal s possive

Anesthesiaof Adult Zebrafish with Tricsine
By~ Care Barton

Introducton

Ticaine Wetrsoesioss
he levas of nashesa f fsh o 5 853 e provsdre.
Level of Anesthesia MeFartand and Kippt2 1969)

e

i~ A ———

supie:
Proess o Eubarisingpost 0 2 with Trcine P —
et oz ot stz . AP vt s (S ki e ot slton 07)
s v T era Sy Ele e b
« Fovlanas o e sna s P T
e S e e el
L e o e -
e
AT opropra oo T a2
K o0t it et
4 e e oo

Dosage Chart (Working Solution)

TTT T O ticaina per 100w fchwatar
.5m teans per 100m f=n vater

I8 i eane e 100 h ver
5 ol vican par 100m fan vater

o ForLarvaz 00
il cond ish i Ls esh sh vt
N i and 6op o the: anesthetic batn

Move e fsh e paper tawel.oling once 0 remove excess water

Allove e o ol ecover et eening t e Sy
Signs ot fl

3osage Chart Working Solution)

Adults 4 0rml icaine per 100 T vaer
_Enbiyou' 8l cane per 100 fch s

e e 100 s vt

LT e
‘S rcine par 100 s vt

Signs of Anesthlic Stress in Zebrafish

Bleeding from the gills eddening of the fins

Euthanasia of Zebrafish via Hypothermic Shosk

sdut and vl

By: Carrie Barton
Sty pera sunuwun Introduction
m
f— s i
[ Supplies: rewsmed. ec
Making Tricaine for Anesthesia and Euthanasia 3x Toaine-5 Stock Solution (See Making Tricaine Stock Solution SOP) o sl
piit i .
S Stantacd Ooerstingprcecuee:
. £ e
- . :
e o o b . s Seepi
ey S i
e - Fanuer
ot P ing e sk soson T e S
Js= working solution that day. Do ot reuse! Embryo sir (for larval euth )
f— .
e
sppie o —
e —— 1 e Ol + Pl 2. bresding ek 23l fershd e
oo Dpverer « Add fsh weter untl full

St plte e st sk
s

Fisic non-ansparent bots o tubes for stosge

=y

‘Ghamicalood (sicae is classifed a3 respratoy rant)

Process for Making the Stock Solution:

Toce scals s hood vith i Blowsrtumed off
Messurs out e sppoprists vouume of RO o DD wster gar chartbelow

BT n
Desired Amount 600mL  800mL 1L
~ - |1200mg 2000mg 2400mg 3200mg 4000mg

RO watter 2037mL 4805mL 587.4mL 7832mL  079mL
Tris- pH 9 ~63mL_~105mL_~126mL_~168mL_~21mL

Process of Euthanizing Larval (1dpF-7dpf Zebrafish

+ Filbottom of 2L breeding tank 273 fulof crushed ce.
« Ada fsh water undl ful

T wil creste = ool water bath, ree ofce.
. Ex

+ Pourlarvae trough srainar and nest into the weter

St bmer for minimum of 20 minutes
+ Afer 20 minutes have passed, remove strainer

ot st st Eubunass b
515145 AA Clines b et of rvnse 013 i

. botion, ice
o This wil craste = oold water b, free ofice.

+ Netfichinto ooid water bath

« Start tmer for minimum of 10 minutes
« Afler 10 minutes have passed, ramove fih from o2 beth

Breeding Tank

Fish Water

Crushed Ice
i

6 page SOP covering:

Making tricaine stock solution
Making tricaine working solution
Euthanizing zebrafish with Tricaine
Anesthesia of zebrafish with Tricaine

Alternate methods of euthanasia




Information is: Easier and faster to find = More likely to be used

Making tricaine
solutions

|
Making Tricaine for Anesthesia and Euthanasia
By: Cartie Barton

ihoton
icaine Wtraesfonsta or MEZ22 3 pepulsr anssthebs for ebrafih. It oan st be prepared in 3
e e T Ear o T mnaa s o ot s s
zoiion can ong e
 mplement 3
yourfasiy.

Purpose:
ppiies:

icaine-S Porder (Wester Chemical)
26 or DD water

s — o
‘Scale and weigh bosts

‘St plate o ste stk
H mater

Fiasic. nonransparent botlles or ubes for sorage

Labals

Ghemical hood (sicaine s classifed 35 3 respiratory rnant)

Process for Making the Stook Solution:
Plsza eal insid hood with the bower tumd off
RO

Vieigh Trasine.S powse in 3 hoos
Carefuly ac poler o water and s to dissolve

InsertpH prob=
Siowly 350 Trs- pH9 uni pH of ricaine solufon has reached 7.00.7.2

Boffes and tubes can be femoved and haned as neaded

Tricaine Stock Solution
300mL  500mL  600mL  800mL 1L
Sl ] 1200mg 2000mg  2400mg  3200mg  4000mg

RO water 2937mL 4895mL 5874mL 7832mL 979mL
Tris-pH 9 ~63mL_~105mL ~126mL ~16.8mL ~21mL
Supplies:
3T
Beaker
Fihwater
Sirsick

Processfo akingthe Woring Solton:
Traw siock soluion

authanzsiz)

+ Ust kg Sl st cay. Do ot reuse!

Tehvaler
100l fish vater ol ricaine per 100 fsh water

Euthanizing
zebrafish
with Tricaine

Fthanssi of Zebrafish with Tricsine-S MS222
By Carie Barion

sroduction

Trcane

1057 115 Impoian 1 remember 1t s SaTh Ca b reed o et Vel o sadstin 0 15
Conizotbe revued K

e Trcane batn

ey feazing ebrafs & 3n cpson.

Supptes:
THESNG.C werking soluion (See makéng tiesing wering solutcn SOF)
Beaker o d3h

Process forEuthanizing Adut Zebeafish with Trici
B mmmrsnmnmwmmmmmmm
" 100 s st w479 Trcain werkng souion)
Nt o dsh
Lievefiah n Tricine for st s 15-20 mnutes.
Remas fah fom Trosna bath

Proces fo Eutraring post 19t Zebrfish with Trcine

H
H
g
o
3
2
H

Euthanis
175 i icane por 100 ishvtar
5w vicamspar 100m e vater

0nd ticane pr 100
1 mi ticane r 100m.

4 Specific SOPs

Standard Operating Procedure - Formatting

Anesthesia of
zebrafish with
Tricaine

Anesthesia of Adult Zebrafish with Tricsine
By Canie Barton

Introducton

Trcane
he lavas of anashesia f foh prio 5 4o e procedure.
Leuel of Anesthesia MeFarland and Kootz 1965)
L o

Supples:
T vt st e kg e ey elin 07

oo
il cong o o 1 T o
Nt s and 6op o the anesthaticbath

Move e sh 1 e paper e, oling once 1 remove excess water

Allone e o oty ecover el een g t 0 Y
Signs ot fl

Uosapa Crart worng Soluton)

Adlts 4.0 Ticaine per 100 A vater 11.75 m friaine ger 100m feh water
| 15w veane per 00w fonver 5. cama pe 100 s wer

Signs of Anesthetic Stress i Zebafish

Bleeding from the gills eddening of the fins
N

Alternate methods
of euthanasia

Euthanasia of Zebrafish via Hypothermic Shock
By: Carre Barton

Introducti

N 5
zebrafish. It s important o remermberthat some.zebrafish can survive hypothermio shock  slowly
rewamad. It

Immeciatey freezing sl

‘Standard Opersting Procedure:
Euthanasia

Supplies:
Couzhedioe

2L braeding cage winsrt

Fishuater

Themometer

Embryo strainer for larval sunanssis)

Process for Euthanizing Adult Zebrafish via Hypothermic Shock

« Fillbotiom of 2L bracding tank 273 fll o crushed lce
P E—

= This will raste & cold water bath fres of e
+ Inserttharmometer to ensurs tamparature of 36-39F have baen achisved
+ Netfichinto ook water bath

. a

* Start tmer for minimum o1 10 minutes
« Afier 10 minutes have passed, remove fish from o2 bath
+ Transter fisn into caroass bag and fesze unti colection snd ispossl

Breeding Tank

Fish Water

Crushed Ice
on

Process of Euthanizing Larval (1dp7dp) Zebrafish

 Fillbgtion of 2L breeding fenk 23 ullof rushed e

o Ack fish water untl full

+ st braeding tank insertinthe tank bettom, pushing i down into the ios
& This will creste & cold water baih rse of e

 Inserthemmometerfo ensure tempersure of 36-30F have been schieved

+ Pourlsrvae through sirsiner snd nest into the water

+ Start imer for minimum of 20 minutes.
« After 20 minutes have passed, remove striner

Mo eman ogaring e s sl s car b e e AVMA s oo Eshiansof il
sits1es AN Gasiies i e cuenei o snevas 201 Eaon




Standard Operating Procedure — Reference Sheets

Quick Reference Sheets

A reference card or reference sheet (or quick
reference card) is a concise bundling of
condensed notes about a specific topic. It
serves as an ad hoc memory aid for an e e
experienced user.

Facility Feeding Quick Reference

281 % scoop
6L 1 scoop
sL 2 scoops
| 281 % scoop
6L 1scoop

'WikipEdia sL 2sc00ps

281 % scoop
6L 1 scoop
sL 2 scoops

Mid-day Feeding: 12:00pm-1:30pm
Color Size of Tank Volume of Feed

281 % scoop

Yeliow 281 % scoop
5L 1scoop
sL 2 scoops

PM Feeding: 3:00pm-5:00pm

* Not a substitute for full length SOP or proper training

Instruction on each tank

 Meant as a supplement to accessible procedure book

 Make these water proof and available within facility were the specific task is done



Visual Aid — Signage

Signs are a useful tool for conveying a brief and concise message or providing basic reminders

STOP!

Did you wash your

Did you remember to
turn off all lights and
shut all doors?

Please check that all
accessory lights (above
bench tops, pump
room, cage wash

Y
= room, lab and hallway)
- are turned off and all
= doors leading to fish

% rooms are cI?sed
before leaving!

Complete darkness and an environment free of noise or other disturbances fs vital for

the heaftEaasijwcrﬁug /{ncetia! T l!xe fish.




Visual Aid - Map

Location of all water spigots
in the facility

® Line water tap
® Fish water tap
® RO water tap

| ”Than‘ildc‘ ®
Zabrafish Imaging and Prep Aocen H “Diirty Side” Tank Warm Prep
{SPF] o Wassher Roam
| o
| | ®
hLl_ .“"M_L  —
Prep foe
H <pF Enl!ry‘ Hallway to SPF Space ‘ ‘
ﬁ o= | |
SPF
SPF < Recinculatian @®
Recirculation hoom 1
\ Life Suppot
tem 1
SPF o
=m Recirculation
Roaim 2
Becirculation ‘ Qo @®
Life Support
Syitem 2 Adult
5PF Behaviowr
Recirculation Analysis
Raom 3 Roam
| {5PFI




) e\

ﬁ 3

® hvac filter

Equipment locations — for maintenance purposes

P e—re—
Generator
acility Backuy

45 7
wooy wooy
spikjeuy . oy, ]
moweyag 45
wnpy wansks
woddns 0
UoREINIHY J *jo0YOo
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=
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Availability of Information

SOP binders should be available at facility entry point

-Check in sheets can help track entry in the event of a problem

Facility Services

Outside

Husbandry Staff

Research Staff Contractors

* Facility entry guidelines
* Facility entry guidelines yentrysg

. , -what tools can come in?
e All animal care SOP’s

e Facility maps
 Emergency contacts

) * Environmental conditions
* ACUP’s

* Emergency contacts



Fish Usage and Production
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Fish Usage and Production

A systematic approach to the use and production of fish is vital for:

* Animal welfare
e Reduce production of unneeded animals

e Support research — minimize disruptions




Fish Production

Production schedule should take into account milestone events such as:
* Birth date
 Maturation time
« Timeto ID if needed
* Respawn to make new generation of fish

Establish generic timeline — life and usage cycle

Commence spawning Y Make new stock Set retirement date

genotyping Prime usage time



Fish Production

* Does this line require extra time for genotyping?
* Is this a heavily used line?

* Islag time between generations acceptable?

Establish customizable timelines for special or heavily used lines

Commence spawning . J ) Make new stock Set retirement date
genotyping : Prime usage time

é
Make new stock




Fish Usage — Spawning Rotation

Rotation system benefits heavily and minimally used animals

* Color code on tank label is a visual que of animal status ;
ACUP: 4321
Pl: Tangua

* Helps prevent over and under spawning

e Reduction of egg associated inflammation (egg bound)
*  Works well for situations with multiple users

* Improved spawn success

www.zebrafish.org

Joerg Mayer, DVM, 2002



Fish Usage — Spawning Rotation

How does it work?

TANK LAST SPAWNED
* All tanks spawned within the current week %OL%R WEEKS SINCE

are tagged with a specific color by affixing a
small flag to their tank label.

=m® o TyS WEEK

When you update this list, please
write date and vour initials below

e This color is used as an indicator of how long
ago the tank was spawned.

 Researchers and staff can easily see when the
tank was used last by matching the label
color to the rotation chart.

Minimum spawning interval 7-10 days
Maximum spawning interval 6 weeks



Fish Usage — Spawning Rotation

ACUP: 4321
Pl: Tanguay

« Put Spawn Sticker Here

500

TANK LAST SPAWNED

COLOR| WEEKS SINCE
CODE | SPAWNING

SE 0-THIS WEEK
Ll

@
‘mm|
mm|




Space and Equipment Usage
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Space and Equipment Usage

A systematic approach to managing space usage is vital for:

Animal welfare

* Reduction of animals produced and used

Eliminating (okay, maybe minimizing) user conflict

Time management and efficiency

Productivity = more research outcomes



Space Usage — Facility Organization

Nursery Facility Fish

Lab 1 Lab 2 Lab 3




Space Usage — At the lab level

Rack 1 Rack 2 Rack 3 Rack 4
Shared Grad Grad Post Doc 2
Lines Student 1 Student 3
Nursery Grad Post Doc 1 Post Doc 3
Space Student 2 ]




Space Usage — Nursery

Create a chronological rotation system that:

1) allows researchers to know where to put fish

2) organizes the fish by age and ultimately feed size

Oldest =) Youngest

Remove fish from here iiiii iiiiiiiiii




Space Usage — Bottlenecks

Nursery Facility Fish

(

Moving fish out of the facility nursery, and
into the researcher’s space

User 1 User 2 User 3

I

Researcher’s apprehension to retire unused
or old fish on schedule




Space Usage — Bottlenecks

Fish Math

1000 fish stock enters nursery
-10% mortality
=900 fish leave nursery ~3 months later

At 95-100% occupancy, ~900 fish need
to be retired within 3 months of stock
creation

number of fish in must = number of fish out




Space Usage — Bottlenecks

An effective system to prevent bottlenecks related to tank space in
the main facility is to:

1) Create a sign up and occupancy system that
accounts for maximum capacity in both
researcher space and nursery that has
notifications for impending fish transfers

2) Education users about the implications of
elderly fish and the impact on whole colony
health
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3) Impose increased per diem rates or penalties
for non-compliance

Fish Usage



Facility Per Diem

Determine total operating expense per tank or per animal,
at all stages within the facility.

* Nursery

* Grow out

e Adult tanks

* Quarantine

* Special services

Example:
Facility Cost per tank (3.5L) Cost per tank (3.5L)
Per day (Adult) Per day (nursery)
WASHU-MCDS $0.20 $0.40

Typically within a per diem system, all other associated expenses are captured.




Fee Book Model

Tank charges similar to per diem system:

Fish housing/husbandry — tank rate or fish/embryo procurement
Operating expenses

Supplies

PPE

Independent fees for specific services:

Special procedure support (microinjections, mutant line maintenance, dissection
Equipment usage (microscopes, PCR equipment, etc.)

Good alternative for
facilities supporting a large
volume of labs exclusively
using embryos or offering
more technical support or
full service closed core
facilities




Procedure Spaces

Create sign up system and log book
* help mitigate overlaps
* track equipment usage

* identify problems

Determine who is responsible for equipment
repair, consumables, and service contracts!

* fee book system?

* rolled into per diem?

* university core support?

Ensure equitable system for all users







Water Systems

e central life support
* recirculating aquaculture system
* supply water systems

Environmental Conditions
* lighting
 humidity and temperature control

Emergency Systems

* Power
e Water

Sanitation Systems

e Tank washers

e Autoclaves

* Waste water processing




Water Systems

e central life support
* recirculating aquaculture system
* supply water systems

Environmental Conditions
* lighting
 humidity and temperature control

Emergency Systems

* Power
e Water

Sanitation Systems

e Tank washers
e Autoclaves
 \Waste water processing

QN

Monitoring Maintenance



Water Systems (CLS, RAS, Water Plant)

The heart of every facility is the fish
water system

One of the few systems we have
complete control over in terms of care

and maintenance



Challenge — Not all systems are alike

Although the basic processes are
the same, many components are
different.

Differences in building services
impact this as well



Basic RLS schematic
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Basic RLS schematic

Multiple components working together

* |dentify the maintenance needs and potential failure points

* Have back ups to things like pumps in place and tested
 |dentify proactive maintenance intervals on critical equipment

-UV lamps
-filters
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Having back up pumps onsite is crucial to avoiding
negative outcomes in the event of an equipment failure

if these can be integrated into
the system, changing pumps is

easier and reduces down time e ; ‘1
ensures spare pumps are actually === 8 : Q
operational -

like generators, pump need to be

cycled! \
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Auxiliary Systems

Supply water
e Reverse Osmosis
* Deionized
 Tap water??
-requires treatment to remove chlorine or chloramines
* Dedicated equipment or building supplied
-know the other users and who does the maintenance
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Municipal Water Supply

Learn about your local water!
-is it routinely treated? With what?

-will they notify you of changes?

Primary Standards
(see glossary of abbreviations and definitions on page 11 )
Results from different sites/times are averaged; range may be higher than maximum reported value

Municipal water supply reports for Corvallis, Oregon

Primary Standards
(see glossary of abbreviations and definitions on page 1
Results from different are averaged; range may be higher than maximum reported value

Treatment Plants

‘Taylor Treatment Plant data are not shaded.

Maximum . Meets
Parameter| MCL |MCLG Reported Range Likely Source Regs?
T =95% 0.03NTU | 0.02-006NTU
Turbidity * | of samples|  N/A Soil runoff and stream sediment | Yes
<03NTU

Distribution System

Fluoride > | 4mglL | 4mgL Added to promote dental health |  Yes

TOC,Raw | TT=4

Parameter meL McLg| Maximum Range Likely | Meets
Reported Source Regs?
Total By-products of
Trihalo- 80 pgiL OuglL 2135pgL | 63-257pgl | disinfection | Yes
methanes process
Haloacetic By-products of
60 gL NA 1953 ugiL 97-293pgll | disinfecton | Yes
process
Action level: 90% of | | | 90% of homes tested | No homes | _ Corrosion of
Copper® | homestestedhave [ 1% | had less than testedwere | household Yes
less than 1.3 mg/L | ™9 0305mgl.___|above 1.3mg/L| plumbing
‘Action level: 90% of No homes orrosion of
Lead® homes tested have | 0 pg/L. ?3: ‘:;:ﬂ?;es‘f tested were household Yes
less than 15 g/l HIL | above 15 pgll plumbing

NA Yes
Wat L
= i Naturally occurring carbon, often
Toc, =2 from leaves or other organics
Finished vy NA Yes
Water
Nirate® | 10mgL |10 mgi Fertizer, septic tanks, Yes

sewage, or erosion.

4. This test is performed on a quarterly basis at four locations in the distribution system most likely to have elevated
levels (places in the distribution system where water is likely to have remained in_the pipes longer)

5. Thi est s performed every e years (mos ecenl n 2017) n homes most ey [ test posive for fead andiorcopper
i

Sodium® [ 20mgL | NA Chiorination with Sodium Hypochlorite [ Yes

begin extra treatment. Lead and copper have never
In he Cit' raw wate souross, More miomaton sbout lead and mpper s on page 14.

1. Turbidity has no health effects but can interfere with disinfection and provide a medium for microbial growth. “TT”
means a treatment technique is required if the limit is exceeded

Detected Levels of Secondary Standards

2. Fluoride s added to City drinking water and has been since 1952 Known for ls cavity-ighting benefits, fluoride is Parameter mcL y Reported | Rock Creek Plant Reported
of special interest to parents with young children. See article on page 6. Calcm o 475 malL 0.1 mglL
3. Most inorganic contaminants are measured on a nine-year reduced monitoring cycle; the last sample was in May Chionde 250 molL 24 mglL T2 mal
2011. Nitrate is sampled annually. The MCL for nitite is 1.0 mg/L and for nitrate is 10.0 mg/L; Corvallis tests the . 250 ma TEmal TS
combination of nitrate-+nitite ulfate mg mg mg

Alkalinity wa 249 mglL 395 mglL

Hardness 250 mglL 20 mglL 40 mglL

pH 6585 pH units 6.90 - 7.40 pH units 7.00-7.20 pH units.
Total Dissolved Solids 500 mg/L 67.0 mg/L 580 mg/L




UV Disinfection

UV Failure poses a significant risk to health of the colony

* Do not use lamp failure as your maintenance interval
-Recommendations on bulb degradation are available

e Check for lamp failure daily

» Keep lamps on site

» Keep sleeves and rebuild kits on site
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Systems — Maintenance

Proactive
Reactive

Preventing problems before Reacting to problems after

they arise they arise
e Automatic monitoring systems * Relying on alarms alone to drive your
* Routine checks on equipment maintenance and system
* Alarms are set for early detection management plan
e Test back up equipment * Source what you need when it fails
* Disposables and supplies on hand or needs replacement

Preventative maintenance contracts

Replace critical elements on schedule

IVE
cmcrroieVE  FETTC

@ Prevents Accidents

vs. when they fail



Systems — The moving parts

Supply lines
 power and water
e shutoff points

Waste lines
e drains
e \water treatment

Wear items and disposables
 what needs replacing and when

e are there spares on site?

* if not, how fast can you get them?

Repairs
* internal (facility services or operations)
e external (service contracts)




Systems — How much time do you have?

Learn the limits of your system in the event of an emergency or
major repair which requires a system shutdown.

* Biological filter: how long can it sit without circulation?

* Fish in tanks: when will they need manual care?



Systems — Monitoring

Real time availability of system parameters
* temperature (room air and water)

* pH

e conductivity

System logs are required at some institutions
* have the ability to look back at trends
* key for troubleshooting

Have back up systems
 handheld multi meters

e Test kits

Not just for your system water but for source/supply water too!

Diagnosis and troubleshooting of a problem will be
impossible without these things!!




Systems — Monitoring

Probes and instruments used for water
monitoring, production of solutions or additives,
and any type of life support require maintenance
and calibration.

* pH and conductivity probes (on system)

* Multi meters (back up for system)

e Temperature probes (ambient and
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* |ncubators

* Flow meters



Systems — Observation

Use your senses!!

@ D LM

VISION HEARING SMELL TOUCH

Routinely walk through your facilities and look, listen, smell and touch things!

Do things look right? Do things smell right?
e water on floors * nosmells

* levels on pH and salt solutions e extra smells

* lights e food smells

Do things sound right? Do things feel right?

* silence e vibration

* extra background noise * heat

* pumps/motors/equipment
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