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1.

The purpose of the coppov-nicke® aquotic toxicoliogy project is to help

fects of discharges from copper-mickel mining and

processing operations in noviheastern Minnescta on Tocal aquatic organisms.

The aquatic toxicology project stal? i:s conducting acute and chronic

nzavy meltals exbected to he present in these
discharges, using Lake Supevior water and surface waters of the copper-
pickel study area ag ditution watevs. Our principal test organisms are

the cladeceran Daphnia

cies easity in the Taboratory.

spocios onoa wove Timttod basis.

From cur acute and chronic toxicity cypeviments, {rom surveys of the
aquatic toﬁicoiogy Titerature, and Trom information gathered under other
projects with the Copper-Nickel Study, we hope to shed Tight on:

1) the velative toxicity of different components likely to be found in
mining and processing discharues to a given &p@cié55 2) the relative

sensitivity of different specics to a given toxic compenent, 3) the toxic

nte, end 4) the relationship of

KFor a general dispungigﬂ of bivassay techniques and interpretation of
results, sce APHA et al. (1975).
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2. WATER SUPPLY SYSTEHS

N

Lo Experiments in Lake Superior Water

Apparatus for conducting toxicity experiments in Lake Superior water is

1

housed at the U.S. Envivonmental Protection Agency's Environmental
Research Laboratory in Duluth, Minnesota (ERL-Duluth). The Taboratory
water supply is drawn from an intake 33bm off the mouth of the Lester
River and 20m deep, and is pumped to experimental systems through iron
and PYC pipe. A thermostatically-contrelled Flow of heated water in

staintess steel coils raises the temperature of incoming lake water to

the desired experimantal temperature, which is continuously monitored.

2.2: Experiments in Other Surface Water

W

Apparatus for conducting toxicity experiments in waters other than Lake
Superior is housed in a mobile laboratory, the specifications for which

are given in the Appendix. Water for experiments is pumped from 0.3m

to 0.7m beneath the surface of the lake or stream to the expérimenta1
system through polyethylene and PYC pipe. Incoming water is strained
through a polyethylene infet chamber with 3mm openings and further strained
through a 40 mesh stainless steel screen. The water then flows into a
100-Titer polyethylene mixing tank in the laboratory where its temperature
is raised to the desired level by thermostatically-controllied electric
fmmaersion heaters. An dmmersion pump circulates the water in the tank,

and a recorder monitors its temperature. A1l pumps which supply water

for experiments are constructed of stainless steel and non-toxic plastics.
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2. WATER SUPPLY SYSTEMS

_Lake Superior Mater

¥

fpparatus for conducting toxicity experiments in Lake Superior water is

housad at the U5 Envivonmental Protection Agency's Environmental

Rescarch Laboratory in Duluth, Minnesota (ERL-Duluth). The Taboratory

water supply s drawn from an intake 335m of f the wmouth of the Lester

ps

River and 20m deep, and is pumped to experimental systems through iron

and PYC pipe. A thermostatically-contrelled {iow of heated water

raises the temperature of incoming lake water to

the desiyed expevimental temperature, which is continuously monitorad.

in Other Surface Waters

Apparatus for conducting toxicity experiments in waters other than Lake
Superior is houscd in @ mobile leboratory, the specifications for which
ave given in the Appendix., Water for experimants is pumped from 0.3m

to 0.7m beneath the surface of the lake oy stream to the experimental
system through polyethylene and PVC pipe.  Incoming water is strained

through a polyethylene iniet chamber with 3mwm openings and further strained

thyough & 40 me

7

lostainless steel screen.  The water then flows into a

100-Titer polyethylene mixing tank in the laboratory where its temperature
is raised to the desired level by thermostatically-controlled electric
inmarsion heatevs.  An dmmersion pump circulates the water in the tank,
and a recorder monitors its temperature. A1l pumps which supply wafer

for oxperiments are constructed of stainless steel and non-toxic plastics.
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3. TEST AMIMAL CULTURES

3.1 Fathead Minnow

3.1.1. Origin

The fathead minnows (P13 o) vsed in most of our

experiments belong to a strain oviginating from cultuve ponds at the

v Ohto Diviston of Widdiife. This strain has been

'."'r

Newtown Fish Farm of

cultured since 1969 at LRL-Dululh. He

ERL=Dututh in November, 1976, using Tish o

oo) ave kent in four

Adult fathead minnows (three maics and four fe
“w!:(ﬂr squaria constructed of window glase pancs and silicone rubber
cementb Approximately 300 ml/min of Lieke Suparior water at 25+1° C flows
into each aquarium through the system described ashove, trickling down a
30cm~Tlong spillway above each aguarium which alleviateos aiv supersaturation
resulting from heating. VWater cverilows Trom each aquarium through a

standpipe.

The adult fish are fed pesticide-Tres comm pellets once per

day, end frozen adult brine shrinp once por doy.  Lach aguarium with adult

fish contains five arch-shaped stainless

spawning substrates coated
with sand (Benoit and Carlson, 1977). Lgos eve deposited on the undersides

of the substrates.
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Fgg-be.., .ay substrates are collected three times weekly and placed in a
separate aquarium identical to those described above, and also supplicd
with 300 m1/min of Lake Superior water at 25419 C. A1l substrates
collected in a given week ave placed in the same aquarium. Dead embryos
and fungusygrowth are removed daily from egg-bearing substrates.
Substrates are removed Trom the aquarium when hatching is complete
(about four days). FEach week newly-spawned eggs sre placed in a fresh
aquarium so that a separate cohort of fish in a separate aquavium i<

produced from each week's spawning.

]

Young fish are fed sligntly in excess of consumption according to the

schedule given in Table 1. During the sixth week a

ter spawning, the
number of fish in a given cohort is reduced to approximately 150 by
removing the largest and smallest fish. A cohort is used in experiments

during the ninth week.
Table 1. Feeding regime for fathead minnow culture.

Week 1: hard-boiled egg yolk suspension™

Week 2: hard-boiled egg yollk suspension
San Francisco Bay brine shrimp nauplii
Zeigler Bros. trout ftry starter granules

Weeks 3-7:  San Francisco Bay brine shrimp nauplii
Zeigler Bros. {rout fry starter granules

Week 8: frozen adult brine shrimp
Zeigler Bros. #1 trout pellets

Adult fish: frozen adult brine shrimp
Zeigler Bros. #2 trout pe?]ets

*Egg yolk suspension is fed twice per day. A1l other foods ave fed once
Jd»
per day.
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ATl aquarie ave illuminated Tor 10 hours each dey by Vila-Lite Tluorescent

-

tubes providing frow 40 to 80 Toot-candles at the air-water interface.

3.2.0. Origin

by Dv. Byron Torke of the Univerariy of Wi

in-iitwavkee. . pulicaria

is often confuced with It ave movphotiogically

quite similar (Brandiova, et ai., 10

i from the June, 1974,

collection. In Novembey, 1970, we bagan e sepavate culture of D. pulicaria

= 41 o vpr o o T s o R R N te o Ry
with animals taken from the Tabovatory's culture.

The Daphnia ave cultured in two-Titer glass battery jars filled wiﬁh‘Lake
Superior water which has been sirained through 105 mesh stainless steel
bolting cloth and allowed to cquilibrate To voow conditions for 24 hours
before use. Waler tewmperature is meintained at 18+19 C by regulating room

temperature.  Culture Pituineted for 16 hours each day by

Vito-Lite and Gro-Lux Fluorescent tubes providing a 1ight intensity of
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Approvimately 50 animels of mixed age are transferred weekly (using a
widemouth medicine dropper) into ecach of Tive culture javs. Two ml of
food (Table 2) 9o edded to each culture jar when the Daphnia are trans-
ferved and again after three or four days. Weekly transfer into fresh
jars lkeeps the culiure din an exponential population growth phase and
praveats matle production, formation of ephippia (resting eggs), and
poputiation "crashes”, as well as contvolling baclteria and algac growth.

cultures ave kept in case of poor Daphnia

Twenty-four hours before starling a biocassay with Daphnia, adults with

ere trensierved from the newest culture jars containing

nuabers of adults into {resh jers containing food and test

into intermediate beakers containing test water with no food, and then

inte test solutions.

able 2. Preparation of Food for Daphnia puiicaria

rophyl (powdered dehydrated cereal grass leaves)
igler Bros. trout fry starter granules
evior Water

Frocodure: My @ suspension of Cerophyl, frout qranu?os and water,
uting to 400m1.  Pour suspensi ion into blender. Rinse
mixing flask with 100m1 of water and pour into b1ender.
Blend at high speed for b minutes. Strain homogenate
through 105 mesh stainless steel bolting cloth. Rinse
vowith b0ml water and pour rinse water through

blende
bolting cloth into homogenate. Keep refrigerated.

The young produced during the following 24 hours are transferred
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4.

4.1,

A 'L'I Ow = i, h O L,] h

A proportional toxicant difuter similay 1o o cosoribed by Mount and

Brungs (1967) is used to maintein five diiic concentrations

and a control in a set of cxpesure oh necessary, test water

is vigorously aerated before flowing inte the diluier to alleviate air

hydrated sulfate {(reag

of concentrated hydrochiovic acid to.eacn T

stock solution is dispensed in the dituior by apparatus

described by Mount and Prungs

toxicant solution deliverod

as concentrated as the hichest Tevel.

" Lt

The five concentrations and the coutvol sunpiyea by the diluter are ecach

-dispensed into a Tlow-sp (Lovoit and Puglist, 1973) which

divides the discharge of each

half to a separate exposure

s

for each of the five Ureatment concentrailions and the control, a total

of twelve chainbers are ied by the difuter.
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Fach cxposure chamber is cylindrical, motded of Tineay polyelhyienc, has

an inside diameter of 21.5cm, and contains 6 Titers of test woiuiion.

As Tresh solution is added by the diluter, each chamber overiiows thiouah
glass tube finserted in its wall. The diluter delivers one chamber

volume per chamber per hour, which is sufficient to replace S0 percent

4

of the so 3ualon in each chamber every 2.5 hours (Sprague, 1969).

Exposure chambers are illuminated for 16 hours each dey by Vite-Lite
3
fluorescent tubes, providing a light intensity of 20 to 40 foot-candics

at the air-water interface.

4.1.2.  Experimental Procedure

Test Tish are randomly asszoned to exposure chawbers 24 hours Lie

v

introduction of toxicant so?ution to the diluter. For biocassays
conducted in water other than Lake Superior water, the fish are first
acclimated to the test water at test temperature in & 40-Titer poly-

ethylene holding tank for 6 days. Test fish are not fed aiter being

placed in exposure chambers, since food particles might interact with metal fons.

To begin an experiment, toxicant stock solution is introduced to the
metering apparatus described above. ALl exposure chambers ave immediately

A

to % their capacity and then allowed

2

drained to Fil1l normally <o that

£l

toxicant concentrations in the chambers will qguickly adjust to the

concentrations in the incoming water.

Mortality in each exposure chamber, and total Tength of each dead fish,
is recorded at 24-hour intervals after the experiment is begun. A fish
is considered dead when all movement ceases and it fails to respond

gentle mechanical prodding.
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2

The experiment is terminated aftor 90 hours, ov ailer moviality has ceased.
Continuing experiments until cessation of wovtality 1o of value in comparir

modes action of different toxicants. Survivor
are anestnetized with tricaine methancsulionale,
weighed as a group to the neavest wmilligram, and

lengths measured to the v est willimotor.

feay

4.1.3. bMonitoring Experim S

ental Condilion

1.

ATT temperature measurements all

re taken from the center of each exposure

4

meas

Qo

dativ 1

Test waler temner 18 e d

precisi partiai-imnersion

contrels are adjusted i tenpera
the same direction from the desi

pH of the water in each exposure chamber i meas

0.01 unit with a glass

2D

electrode, calomel
digital or expanded-scalc analog meler,

buffers. Procedures outlined in APHA et al. (

instructions are followed in making pll measurems

b o
chanib

G

500 eacih expos

y

i

veo chamboer

Dlotted on paper toweling,
| e PRI S
Lhety totel dnaividual

ryoin
e
ured daily to the neares

nis.

t

Dissolved oxygen ceoncentration in each chamber s measured daily to the
nearest 0.1 mg/liter using a polarograpnic membrane elecivoas and analog
meter calibrated against the azide modification of the Winkler icdomelric

method (APHA et al., 1975).

Total alkalinity of the t is measured p

each experiment in one control chambey to the nc

according to procedures described in APHA et al.

otentionctrically once in
arest mg/titer as CaCOqﬁ

(1975).

4
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Havdness of the tesl water is wmeasured titrimetrically once in each
experiment in one control chamber to the neavest mg/titer as CaCOB,
eccording Lo procedures described in APHA,et al. (1975). A dry wixture

of Friochrome Black T and sodium chloride is used as the endpoint indicator.

! s - 1

Specific conductance of the test water is measured once in each expeviment

P ~ .

in one control chamber to the nearvest 2 percent (at full meter scale) with

a platinum~-electrode conductance cell and temperature-compensated bridge
with five-range analog readout. The conductance apparatus is calibrated

pericdically against solutions prepared with dried NaCl crystals and

Pt T RV | | S R UR,
detonized distilled woter,

test water 1s withdrawn Trom one control chamber once 1in each

cxperiment, chilled, and shipped to the Minnesota Department of Health

(D , Analytical Services Laboratory in Minneapoli is, Minnesota for total
Ly

organic cavbon analysis by the combustion-infrared method (APHA et al.,

2

test water is withdrawn daily from each exposure chamber

“h

An aliquot o©
ard acidified to a concentration of 0.1b percent by volume ultrapure HNO;.

composite sample from each exposure chambev is shipped to the MDH laboratory

for atomic absorption spectrophotometric analysis of the total concen-

o
-

vtion of the metal being studied in the toxicity experiment.

Periodically, test solution samples are withdrawn from three eyposuro
chambars r@preseﬂ ing the highest, middie, and Towest treatment levels
and filtered for metal analysis according to the following procedure:

first, a 47-mm Millipore membrane filter with 0.45 micron mean pore size
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is loaded into an acid-rinsed

is applied to the

suitable for mevcury c

ol
,s.

armin
by 100 m1 of deionized distil
100-ml
A 200 ml sample
exposure chamber. The first
filtration unit. The bottle
100 m1 are poured into anothe

is capped. DBoth samples are

the MOH Taboratory.

Analysis of Data

Median lethal concentrations

movtality data by two methods

likelihood regression techniq
toxicant concentration and th

f

~

movtality (Finney, 1971).
statistic, the trimmed Spearm

This estimator has been shown

maximum-1ikelihood estimator

precision, its lower sensitiv

Y

a Y

its ability to produce a calc

(Hamiiton, et al., 1977).

Tower chambey

sample bottle is placec

ase

Millipore plic Tiltration unit.  Vacuum

ana 100 ml of 0.3 percent |

5

ation) is passed through the filter, Tollowed
led water. The lower chamber is empticd, a

1 beneath the filter head, and the pnia 15

of test solution is withdrawn from an

100 m1 ave filtered into the bottiec in the

is removed, acidified, and capped. The olhe
r sample bottle and acidified, and the botile

analyzed Tor total metal concentration by

=4 from

are caloulats

SS‘)
method

of toxicants (LC50

B

The first is an iterative maximum-

"

L

ue using the logarithmic transformation on

e probit transformation on percentoge

23

e second method uses a nonparametyric

an-Kavrber estimator, to predict the LCHD.

y be more robust than the comnonly-used

from the standpoint of its accuracy and
ity to an anomalous organism response, and

ulable estimate under a variety of conditions
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4.2. Chronic Bioascays With Fish

4.2.1.  Lxposure System

MV chronic toxicity experiments with fish employ a flow-through

exposure system. A propovtional toxicant diluter similar to that

described by Mount and Brungs (1967) maintains five different toxicant
concentrations and a control in a set of exposure chambers. Test water

is sand-{iitered, end, when necessary, is aerated vigorously before

Tlowing into the diluter to alleviate air supersaturation caused by heating

1 ¢ ' Kl

to fest temperaturs

Toxicant stock solutions are prepared and dispensed as described in a
previous section. Successive dilutions of the toxicant solution
detivered by the dituter ave 50, 25, 12, and 6 percent as concentrated

as the highest Tevel.

Flow-splitting chambers, as described in a previous section, divide the
Flow of each concentration in half and allow for duplicate exposure tanks
for each of the five treatment concentrations and the control. Each tank
1s constructed of glass and silicone rubber cement, measuring

42.5 X 25.0 X 15.0 am high, and is divided lengthwise into two 12.5-cm-wide
chambers. Water depth in each chamber is maintained at 12.0 cm by a glass
standpipe in one end, giving the chamber a capacity of 6.4 Titers. The
dituter delivers one chamber volume per chamber per hour, which is
sufficient to replace 90 percent of the solution in each chamber every
2.5 hours. Exposure chambers are illuminated for 16 hours each day by
Gro-Lux fluorescent tubes, providing a light intensity of 5 to 15 foot-

candles at the air-water interface.



")
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4.2.2. copertmental Procedove

The experiment is started with viable undamaged fish eggs between 24 and
43 hours aftey fertilizaticon. Fifly eggs are randomly assigned to each
exposure chouber and placed in screen-bottom cups which are continuously

oscillated in the chamber to cirvculate test water past the eggs. When

[

all the egus in a given cup have hatched, 25 undeformed larvae are

transferved from the cup to the chamber proper. Percentage hatch of

undeformed larvae is recorded, and deformed larvae ave considered dead,

The young fish are Ted twice daily with brine shyimn nauplii, which are

collected after incubation of San Francisce Bay brine shrimp eggs for 24
‘hOUFS at 26 to 279C. A1l exposure chanbers receive an equal amount of

food, which is slightly in excess of the amount consumed in any chamber.
Excess food and feces are siphoned from all chambers on alternate days

as soon as the young fish become large encugh to see clearly.

After 30 days, all fish are removed from the chambers and preserved in
10 percent formalin. The Tish ave Tater weighed individually to the
nearest milligram after being blotted on paper toweling, and measured

to .the nearest millimeter.
4.2.3. Monitoring Experimental Conditions

A1T water samples Tor chemical analysis are taken in a screened-off area
near the outiet of each pair of test chambers to avoid vemoving any fish.
Temperature is measured in the center of one of the two chambers.

Temperature is measured daily; pH, dissolved oxygen, total alkalinity,
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and havdness are measured weekly., Weekly conmpesito toxicent samples are
taken, and periodic sample filtrations for
are performed with three trestments (highest, widdie, Towest). Al

o ]

chemical analyses follow procedures descrihed in Section 4.1.3.

£

4.2.4. HAnalysis of Data

Percentage egg hatch, percentage fish survival, meen Tisn weight, and
biomass (number of survivors X mean weight) in each chavbar are subjected,
with appropriate transformations, to nested T-oway AHG

A

are compared with the control mean by Dunnctt's two-taiic

(Steel and Torrie, 1960) to determine which toxicant concenirations have

“deleterious (or beneficial) effects on thesc

Acute Bioascays With paphnia pulicaria

4.3.1. Exposure System

Acute toxicity bioassays with Daphnia pulic pericrined in static

(unrenewed) test solutions. Exposure chambers are 250-mT glass beakers

and two to four replicate beakers ave employed per treatwent level.

The toxicant stock solution and the sefies of test solutions are prepared
from test water which has been strained throuch 10b mesh steinless steel
screen and allowed to equilibrate to the test temperatur of 18419 C.
Rppropriate volunes of stock soluticn are wode up to L titer to create
the desired tox?cantrconcentrationgl Lach beakey reccives 200wl of

test solution, and the test solutions arve allowed to equilibrale to
}

laboratory conditions for 24 hours bhefore the experiment 1s starte

!J

d.
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Test temperature is controlled either by vegulation of aehient air
temperature or by bathing the test beakevrs in waler vegulated ot test

temperature. Glass panes are placed over the test beskers Lo retard

evaporation. Test beakers ave illuminated {or 16 hours eacn day by
Gro-Lux and Vita-Lite fluorescent tubes, providing a Tight intensity of

130 foot-candles at the air-water interface.

4.3.2. Experimental Procedure

Five Daphnia pulicaria, zero to 24 hours old, are randoniy transferred to

1 1

each test beaker to begin the axperimsnt., No {ood s added to test
solutions. After 48 hours, the nuber of survivors in cach test heaker

is recorded.

4.3.3. Monitering Lxperimental Conditions

i —
.

Temperature is measured in one veplicate of each treatment and the control
each day of the experiment. pH is measured in an exira replicate of each
treatment and the control (none of which receive Daphnia) at the beginning
of the experiment, and in one regular replicate, Dissolved oxygen, total
alkalinity, hardness, and specific conductance are measured in one
replicate of the control at the end of the experiment. A sample for

metal analysis is taken from an extra veplicate of three treatments

(highest, middle, and Towest) at the beginning of the cxperiment, and from

one regular replicate of each treatment and the control at the end of the
experiment. Sample fittrations for "dissolved" metal analysis are also
performed periodically on three treatments (highest, middle, and Towest)
at the end of the experiment. ATl chemical analyses follow procedures

described in Section 4.1.3.
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Median lethal concentrations of toxicants (LCH0's) are calculated from

mortality data by the two methods described in Section 4.1.4.
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MOBTLE LABORATORY SPECTIFICATION

The Tollowing is a 1ist of gpecifications for a trailer Lo be vsed Ly the
Minnesota Pollution Control Age nkv to conduct aguatic Toxicity bioossays

in water from Minnesotao lakes and streams.

Treailer Construction

:

The chassis shall be of heavy-duty construction and formed of |
Tongitudinal memhers and I-beam or formed stecl cross members welded into

an integral unit. The trailer shall be equipped wi

minimum six-ply tires on eacn wheel. A spare tire and rim shall be provided,

but shall not be attached by any device to the trailer itself. A1 four
wheels shall have electric brakes. Total payload capaciiy of the irailer
shall be a minimum of two tons. The chassis shall be constructed 9n such
a manner as to allow the trailer body to vest entively above the wheels,
thereby eliminating interior wheel wells. The traiter shall be construc

with a standard A-frame hitch assembly for a 2" or 2-5/16" ball, and shaltl

jou
o
—
o
r\
T
[

have a dolly wheel for supporting the front of the traiier when
from the towing vehicle. A switch shall be proviced to engage the trailer

brakes in case of accidental breakaway in transit.

AT1 chassis and body tighting shall conform to Federal specificailions and
shall include 12-volt clearance Tights, tail Tights, stop lights, and
directional Tights. The electrical connector shall be of standord design

and shall carry leads for electric brake controis.
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L

The bod, camework shail be constructed of verticael steel posts and steel
!

roof supports. AlT corner posts and door headers shall be steel and welded

in place.

The treailer.exterior shall be white pre-finished and double-crimped aluminum

with fully weathertight joints. The roof shall be one-piece aluminum.

]

Insulation shatl be 1" styrofoam sheets in cetling and walis, and a minimum
of %" under the floor. The entive underside of the trailer shall be

undercoated.

Exteriov cimensions of the tratlier body shall be 18" long by 8' wide.

i

Interior height shall be o windmun of 7' al its Gouest point.
Tratler Equipment

The trailer shall be furnished with two 30-pound LP gas tanks mounted on
the front A-frame, and all necessary valves and fuel Tines. Four léveling
Jacks shall be furnished to allow stationary Teveling of the trailer, and

adequate bracing or braockets for the jacks shall be provided.

The trailer door shall be centered in the rear wall and hinged on the road

side, with a window having an aveaz of not less than 1 square foot, shall

YAl ]

epen outward, and shall not be less than 36" wide by 6'6" high. A
retractable step shall be provided. The door Tock shall be furnished with
a minimum of two keys, and the door shall be equipped to accomodate a

padlock.



The i covering shoil be one-piece, water-vesistant, and capable of

withstanding heavy foor traffic. Walle shall be covered with vinyl-

(i1 be white, with a washable surface.

Two powered vooi-top vonts and one powered side wall exhaust fan shall be

o e e e - -] o~ P ol A N P N TP S S
instalicd as showr in Lhe atiochod dy

awings. Wiving to the roof-top vents
shall be of sufficient qouge, and roof cut-outs and supports of sufficient
strencth to permit future use of air conditioners in these locations. One

roof-top air conditionoy with wivdnem 13,000 BUT capacity shall be installed

in the Tocation shown in the alltachec

An LP gas Torced iy furnoce with an enclosure shall be dnstalled on the

front wall as shown in the attzched Furnace capacily shall be

h]

a minimum of 21,000 BYU. A thormostat shall be installed on the curb side

wall.

One window with an arca of al leest 450 square inches shall be provided at
the front of the trailer, and chall be of one-piece design to facilitate

removal in an emergency.

An electrical distribution hox with a minimum of six circuit breakers shall
be installed on the vear wall, curb side, and connected to electric distri-

bution circuits as shown in the attached drawings.

‘

A 230-volt power inlet, two Z30-volt turniock power outlets with weather-
proof plates and outlet caps, and two 115-volt turnlock outlets with

weatherproof plates and caps shall be installed on the exterior rear curb
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side of the trailer. The outlets shall have their own breakers, and shall
be protected with suitable ground faultl interrupters. The exterior

outlets shall be inside a weather-protective hood.

A minimum of six 115-volt 3-pin duplex outlets shall be provided and wived
as shown in the attached drawings. Outlets on the vroad side wall shall

have weatherproof plates and outlet caps.

Six double-tube, 4' fiuorescent ceiling fixtures shall be installed as
shown, and shall be equipped with diffusers which remain in place during
transit. A Z24-hour timer with a manual swsL(h override, equivalent to

Dayton No. 2BE021, shall be installed heneath the electrical distribution

hox to control.the ceiling fixtures only.

A dler with facepiate shall be installed near the center of the traiier

floor to facilitate drainage of accidental water spills. The drain shall
be constructed in a manner that allows water to drain without allowing air
to enter, and shall not protrude from the floor in such a manner as to

create a hazard to operating personnel.

An overhead cabinet with two doors shall be installed on the front wall as
shown in the attached drawings. Both doors shall be hinged at the top and
shall include devices to hold them open. Positive latches shall be

provided to prevent the doors from opening while the trailer is in transit.

A counter and cabinets shall be installed along the curb side wall as shown
in the attached drawings. A stainless steel sink shall be installed as

shown, and shall measure approximately 14" by 16" by 8" deep. A high rise
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hot and cold water swivel faucet with shut-off valves shall be installed,
and the cold water Tine shall run to an external connection. The hot

water line and drain shall be Teft unconnected.

A d-cubic-foot refrigerator with a freezer compartment and a door Tock or
positive Tatch shall be installed +in the space shown. The refrigerator
shail be powered by 115 volts AC and connected to the trailer electrical

system.

Two steel file cabinets shall be installed in the spaces shown, and ecach
shall include one Tetter-size file drawer, two drawers 5" to 6" deep, and
@ pull-out writing shelf. AlT drawers shall have full suspension, and shall

have a latching or locking device to prevent opening in transit.

Fach vremaining under-counter cabinet shall have a Tatching door and thres
adjustable shelves which can be moved +in increments not less than %" or
more than 2", and will not collapse +in transit. The cabinet beneath the

sink shall contain no shelves.

A toespace shall be provided beneath all cabinets. Open areas beneath the

counter are to be used as knee space.

The counter top, splash board, and cabinet doors shall be covered with
material which will resist 50 percent concentrations of laboratory acids

and bases and is of constant color and composition throughout its thickness.



PT
i
{
i |
t
' i
L
/
4 i
\\ ! ‘ A
g _ N i | —
s DSOIDIoEDT H
m ~ e w [HAIPEOT ﬁ auzy i
. w THIA | i o | ! oo !
, Loy M w Rvd w ~ EReer *
ey
- ~ DDUDTOy
| poeomay L OO , j270,

v ﬁ I ! o | “ -+ R, W ” m Vo] v
S N ! ! i !
. y Ja7 i | ]! j |

i
il
i
P
,, i
Pl M
M ! ! U ITOSON reya
i | i "5
Lt |
| EE
S .
48 ! ‘\ N
) { T




oy e

SR

Ll

‘\! -
'4.\ J
e ] S0 o
[od] G oY
B o fa

ide)
aQ
k=

¢

A e 5 ~
¢
¢ J

s
Bo

5 < ERERE <C
E el [T J R .
P N @ [a% - :{
o ] Y |
c.,:'« ~f e e e e o e A e e et
E w o Ly
O X gd <} g: o
N L u N £
o) R’ o] 2 o -2
& Do 2 U
- A
] Qo / V] e
[ | -
Mo

Light

[ [og]

a2

Open
Area

Vent

- 3y
N o)
N
<3
b e s
- )
\),» [}
<
[l
B ——
I
] —d
9
= ) - LK 0)[
T fa 3 g G
@ o} ) o <
T Exg BL g
) - (RS
vy P L,Qd"LL.
> - ““‘ -
Av s oLl
K . [ 1 -

Front



ADNIDY TOXLNOD NOILNTIO] -4 FTVYdL AYSSVOIdT

1TV LNOYS

T =
N
- m \ msiubou
NI T
‘ CEIDULTLY 22314-aud
-
m Sty Paseo
33WgYY h
spB e Mo mﬂ\:.\.wxﬁa -
am 1AL
H_OQLMV‘).CU NDYMM.}.‘Y

RS ——

= noooTe
U nauw.oon t SR
i ! - : - |
{ SyySty 4 |} s2aey
H s | i Lol
G ] 1 : i 0




— O

[

7o

vy (R

,,r.ix\ S A O .\.,.
1) =
o N
R

L A.m
iry )
Sy

e e i e i e e i)

Hoag’ S/'G\!ﬁ
(L

>
/<
/o
v¥

!

N NG

"
O
PN
O

—
D0
——
H
f
o
- 1
.
i
1
H
i
cxternal
£
‘o
P
L

;_.V_“
b=
|
| —
oo

U

b

Ly
e
e et s - et - N A : P\kw

Fi

1o Wolt

‘f.r
External
O&“ﬁ!«‘?f =

A
L0 M

(/15

!:\f
Reof
Ventsg

P

Ly O

Air Cond'[t{a ner
and Furnace

WIRING

BIOASSAY TRAILER — POLLUTION CONTROL AGENCY





