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Section 1
Introduction

by

Bradley C. Autrey

The objectives of this document are to
provide an overview of the logistical prob-
lems associated with the ecological sampling
of boatableriversand to suggest solutionsto
those problems. Itisintended to beused asa
resource for individuals preparing to collect
biological datafrom largerivers. Itsgreatest
benefit to project plannerswill be the knowl-
edge and awareness necessary to provide a
greater level of safety to the crew members
who will be collecting ecological dataonlarge
rivers. A largeriver can be ahazardouswork
environment, but can be maderelatively safe
with adequate training and preparation. In
addition to the safety benefit, this document
will provide the means needed to ensure the
accurate and complete collection of data. The
execution of preparatory stepsoutlinedinthis
document will minimizethe collection of in-
accurate or incompl ete data, thereby decreas-
ing wasted time and money. A third benefit
that can be derived from thisdocument isthe
more efficient collection of datain thefield.
There are many aspects of conducting eco-
logical research on large rivers which can

cause delayed or inefficient data “collection.
A well-designed study with adequate prepa-
ration, including thorough training of field
crews, will minimize problemsand maximize
efficiency, which will increasethelikelihood
of successful field endeavors.

Prior to the sampling season, a Project
Plan should be developed. The Project Plan
should include adetailed outline of every as-
pect of the project. The development of the
plan should include managers, field crews,
laboratory personnel, statisticiansand anyone
€l sethat hasthe experience necessary to pro-
vide constructive input. Involving all thein-
dividualsthat will be involved in the project
in the planning process will help ensure that
the correct dataare collected and that they are
collected correctly.

This document addresses the specific
steps needed to prepare for the collection of
biological datafrom largerivers. Therefore,
theinformation provided in thisdocument is
essential to, but not necessarily exclusiveto,
largeriver sampling.



Section 2
Equipment, Maintenance and
Field Repairs

by

Joseph E. Flotemersch

2.1 Introduction

Thissectionislargely constructed to be
of assistance to those engaged in ecological
research on boatable streamsrequiring theuse
of jon boats of 16 feet or lessin length. Gen-
eraly, thejon boat isawide-bodied, flat-bot-
tomed, shallow, square-ended utility boat par-
ticularly well-suited for rivers(Figure 2-1). A
boat of 16 feet or lessis frequently used be-
cause of alack of access sites that were de-
signed for boats and/or shallow waters, both
of which may lead to situationswhich require
portage of equipment in order to samplethe
stream. However, many of the topics dis-
cussed apply to larger boats and will prove
worthy of consideration. Some of the com-
mentsare personal preferencesattributableto
the author. Wherethisoccurs, there hasbeen
an effort to include justifications and/or rea-
soning. The overall goal of this sectionisto
provide assistance to those tasked with mak-
ing equipment purchasing decisions as well
asthose conducting the research on boatable
streams.

Most itemsdiscussed in thisdiscussion
areincluded asaresult of the author's experi-
encesinthefield. Therearelikely numerous
additional items that other experienced per-
sonnel could contribute. Theseitemswill be
added to this section asthey makethemselves
evident or are brought to the attention of the
author.

2.2 General Philosophy
on Equipment

M ost equipment purchased for research
on boatable systems is not designed for the
extremewear and tear towhichit issubjected
once in the hands of biologists. However,
purchasing heavy-duty equipment can limit
where and how effectively one can sample.
Consequently, abalance between the mobil-
ity and the durability of equipment must be
found. Although some pieces of equipment
are better viewed as consumable, there are
several actions that can be taken to increase
the life-expectancy of specific equipment.
M ost of these actions are maintenance opera-



Figure 2-1.

tions, but others are field-proven modifica-
tiong/fortifications. Both typesof actionsare
included in the text where appropriate.

Essentially, the basic philosophy regard-
ing field equipment is that it should be kept
simple. There are three primary benefits to
purchasing less complex equipment; 1) more
complex equipment hasmore areas of poten-
tial problems, 2) more complex equipment is
more difficult to repair in the field or have
repaired and 3) readily available, off-the-shelf
items are easier to find and purchase when
on the road.

2.3 Boat Selection

The selection of aboat that best fitsthe
needs of a study isdifficult and isatopic of
much debate among experienced field person-
nel. Often, thereisno single "right boat" but
rather one of afew options that, depending
on the preferences of the personnel utilizing
the equipment, may be the best choice.

An example of a jon boat, trailer and outboard motor.

2.3.1 Construction

2.3.1.1 Riveted Versus
Welded Hulls

When purchasing an aluminum boat, an
important i ssuerelated to the construction of
the vessel is whether the hull is riveted or
welded. This refers to how the individual
components of the hull are attached to each
other to produce the hull. Typically, the type
of construction found in the boatsthat an in-
dividua boat dedler issdllingiswhat istouted
asthebetter choice. Intruth, ariveted boat is
stronger, flexesinstead of cracks, andiseasier
torepair inthefield when necessary (see Sec-
tion2.4.2). Whileweldsthemselvesarerela
tively strong, the process of welding weak-
ens the metal around the weld. As aresult,
when cracks occur, they usually occur adja-
cent to theweld and not ontheweld itself. As
evidence of the strength of riveted construc-
tion, fighter jetsareriveted rather than welded.



A positive aspect of welds, however, is that
they aremoreaesthetically pleasingthan arivet
line.

2.3.1.2 Hull Gauge

Of the options available, a boat con-
structed of a lighter gauge of aluminum is
usually preferred for conducting field work.
A boat constructed of lighter-gauged alumi-
num allowsthefield crewsgreater flexibility
in maneuvering the boat, on land and in the
water. Figure 2-2 illustratesthe type of diffi-
cult Situation on ariver that may requireahigh
degree of maneuverability. Lighter-gauge
aluminum also allowsfor more efficient mo-
tor performance. Because lighter-gauge alu-
minum boatsare more susceptibleto hull dam-
age, one of their negative aspects is the de-
creased length of time that they are useful.
However, the cost of a new jon boat every
few yearsis offset by the ability to access a
broader range of access sites, thereby being
much moreefficientinthefield.

2.3.2 Size

Many factors can influencethe selection
of asuitableboat sizefor thefield component
of aresearch endeavor. Some of thesefactors
are

* Thenature of the siteto be sampled
»  Whowill be conducting the sampling

» Thetypeof vehicletobeusedto haul the
boat

*  Whowill beavailablefor loading and
unloading the boat

» Thetypeof accessthat will beavailable
» Theamount of equipment that isrequired

* Thenumber of peoplethat the boat will
need to transport

Some basic prosand consrelated to boat
sizearelistedinTable 2-1.

Figure 2-2.

Ajon boat in a sampling area that requires a great deal of maneuverability.



Table2-1. SizeConsiderationsfor Selecting
Research Boats.

Bigger Smaller
Consideration Boat Boat
Cost of boat increases decreases
Vehicletowing capacity increases decreases
requirements
Wear on towing vehicle increases decreases
Gasmilageof towing decreases increases
vehicle
Ability to hand-carry the decreases increases
boat*
Outboard motor h.p. increases  decreases
requirements
Outboard motor gas increases decreases
requirements
Water depth required increases  decreases
torun
Boat trailer capacity increases  decreases
rating
Wear on boat trailer increases decreases
Stabhility of boat increases decreases
Cargo space increases decreases

Includesnot only acrew'sability to carry aboat to
aremote or primitivelaunching site, but acrew's
ability to pull equipment over obstacles and
through shallows.

Many additional factors may be worthy
of consideration prior to the purchase of re-
search vessdl. If boats are selected carefully,
transportation options may present them-
selves. Asan example, if awide 12-foot boat
isselected rather than anarrow 14-foot boat,
the option exists to transport the boat in the
bed of apickup truck. Thisisauseful option
when access roads are especialy tricky or

when field personnel are not particularly
skilled at towing atrailer.

Another potential benefit to careful se-
lection of boat sizeisrealized when multiple
boatsarerequired at asinglesite. If two boats
are of compatible size, asmaller boat can be
inverted and placed on top (within the perim-
eter) of alarger boat (Figure 2-3). Thisre-
ducestherequirementsfrom two tow vehicles
and two trailers to one tow vehicle and one
trailer. If the boats arelocked together, it a'so
provides an easy way to safely transport and
protect equipment within the boats.

2.3.3 Shape

2.3.3.1 Width and Length

Among two boats of equal length and
different widths, the wider of thetwo will be
more stable. Thisis especially true of small
jon boats (10-12 feet). However, thisis not
intended to be an endorsement for the pur-
chase of the widest boat possible. Carried to
an extreme, buying too wide of a boat will
actually defeat the advantages of using asmall
boat.

An example of a width-versus-length
choice would be whether to buy awide 12-
foot boat or a narrower 14-foot boat, each
with the same sgquare-footage. From a safety
standpoint, in relatively calm water, thewide
12-foot boat provides more stability and also
resultsin more of the equipment being within
reaching distance of the crew, thus reducing
the need for crew members to traverse the
length of the boat. However, alonger boat of
egual square-footage will perform better in
rough water or when attempting to ascend
rapids, both issues responding positively to
the fulcrum point of alonger boat.



Figure 2-3.

A smaller jon boat inverted and placed on top of a larger jon boat. This is an efficient

method for transporting two boats to the same sampling site.

2.3.3.2 Side Depth

Because field biologists often have the
need to load boats with a large amount of
equipment (Figure 2-4), it seemswiseto se-
lect boats of increased side depth. Thisissue
isof increasing importance asthelength of a
boat decreases. The smaller the boat, themore
susceptibleitisto shiftsin weight and listing
during turns, but agreater side depth helpsto
counteract this effect. The added weight of
increased sidedepth isusualy minimal. How-
ever, it should be noted that some boatswith
an increased side depth may also haveanin-
creased transom height.

2333 Sguared Bow Versus
Pointed Bow

A pointed bow excels at performance
while a square bow excels at hard work. A
pointed bow increases the overall perfor-
mance of aboat and ridessmoother, especially
in rough water. But if one is working from

the boat, asquared bow has some advantages.
Equipment is much easier to retrieve over a
sguared bow than a pointed bow. Thisis es-
pecially true of gill, trammel, fyke, trap and
hoop netswhich can become snagged on the
point. Reenforcing the bow of aboat isalso
much easier with asquared bow (see Section
2.4.15).

Another positive aspect of asguared bow
isitsusefulnessasapivot point. When work-
ing on boatable waters, auseful skill to mas-
ter isthetechnique of maintaining locationin
the system by positioning the bow of the boat
against an available structure and using the
motor to hold the boat in position against the
structure. Thismaneuver ismuch easier if the
bow of the boat is squared instead of pointed.

2.3.3.4 Flat, Semi-Vee, and
Vee-Bottoms

Theadvantages of avee-bottom boat are
largely performance based, althoughinrough



Figure 2-4.
with deep sides.

water, a strong argument could be made for
safety. In rough water, vee-bottom boats cut
through thewater and run smoother than flat-
bottom boats which have atendency to skip
and dap thewater. Vee-bottom boats also have
the ability to turn sharper than flat-bottom
boats which have a tendency to slide out in
turns. Another advantage of avee-bottom boat
isthat the"V" shape of the bow will displace
rough water at the bow and lead to a dryer
bow and boat.

From aresearch perspective, aflat-bot-
tom boat runsbetter in shallow water and also
requires|ess horsepower to maintain planing
speed. Because outboard motors with less
horsepower are lighter and require less fuel
than those with more horsepower, thisfurther
reducestheweight of thetotal outfit, and con-
sequently, increasestheflexibility of thefield
crew with respect to their maneuverability on
thewater.

A jon boat heavily loaded with sampling equipment. This illustrates the need for boats

2.3.4 Options

2.3.4.1 Steering Console
or Tiller Drive

Steering consoles are a great luxury
aboard aboat, but on smaller research boats,
they are not practical. Steering consoles re-
quire the dedication of a motor to a specific
boat. Thismeansthat if the motor should re-
quireservice, theboat to whichitisdedicated
isalso out of commission. Another negative
aspect of asteering consoleisthat it limitsthe
ability to reducethe componentsof aresearch
vessdl to their individual elementsinthe event
that they must be carried to the water's edge.
Finally, a steering console is a disadvantage
for field work because it has more complex
partsand, therefore, requiresahigher degree
of skill and moretimetorepair inthefield.

A tiller drive set-up has several advan-
tages. These advantagesincludetheability to



store boats and motorsin separate locations,
the easy removal of amotor from aboat if it
is necessary, and the lack of the additional
choke, shift, and throttle linkages of a steer-
ing console.

2.3.4.2 Flooring

Flooring on ajon boat is also aluxury
that comes at a cost. While it does improve
the appearance of a boat and the ease with
which the boat can be made to appear clean,
it also addsweight to the boat, makesit diffi-
cult to thoroughly remove accumul ated sedi-
ment from beneath the flooring, and makesit
difficult to implement hull repairs. The com-
bined added weight of theflooring and trapped
sediments reduces the variety of siteswhere
the gear can be utilized becauseit:

e increasestheload onthetrailer,

* limitsthe ability of aboat to be runin
shallow water,

» limitsthe ability of acrew to carry the
boat to theriver,

* limits a crew's ability to pull a boat
through shallow water,

* may increasemotor requirementsand

* isabarrier to retrieving items that are
inadvertently dropped in the boat.

Asandternativeto noflooring, 1/4inch
plywood can be cut to serve as removable
flooring. Thisallowsfor easy cleaning under
theflooring of the boat. Theflooring will pro-
tect the inside-bottom of the boat from dam-
agefrom hauled equipment, especially while
on theroad.

2.3.5 Color

When considering the color of aresearch
vessdl, there are afew factorsto consider. If
thevessel isto be used inthe summer, darker
colorsabsorb agreat deal of heat, which can

Figure 2-5.

A jon boat with a steering console.



be uncomfortablefor acrew and harmful for
equipment. However, theamount of light re-
flected from excessively light or bright colors
may be blinding.

From asafety standpoint, aunique color
may help identify aboat asaresearch vessel.
Having awel marked vessdl can helptoavoid
the problems that can arise from people not
recognizing that the crew isateam of research-
ers. This can be a problem especially when
the crew isusing sampling equipment that is
illegal for anything except research. Color
selection may a so increasethe ability of oth-
ers to see the boat from a distance. Because
research on flowing waters often requires
anchoring, it isimportant to make the boat as
visibleto other water craftsaspossible. This
isespecialy important onlarger riverswhere
large crafts(e.g., barges) are common. Some
manufactures offer jon boats in various col-
orsincluding orange and red.

2.3.6 Additional Notes

When purchasing a boat that is to be
powered by amotor that isalready owned, it
isimportant to make sure that the motor can
move the boat upstream and is compatible
with the transom height of the new boat. Itis
important to avoid buying a boat that is too
large or too small for the existing motor.

2.3.7 Standard
Onboard Equipment

When considering the cost of purchas-
ing a boat, additional equipment should be
considered. Theseitemsinclude:

» lifejackets(1 per crew member),

» throwablelifepreserver/seat cushion (1
per crew member),

» fireextinguisher,

» anchor with attached rope of ample
length (See Section 3.2.1),

* fwooars,

o firstaidkit (kit should respect potential
remoteness of field work),

e airhorn,
» flashlight and sparebatteries (1 or 2),
» flaregun,

* emergency communication equipment
(e.g., cdlular telephone) and

» tool box (to be discussed in greater
detail in Section 2.7).

Some of theseitems may need to be kept
inwaterproof containers.

Whilethelist of needed field equipment
will be different for almost every field en-
deavor, itisuseful to prepare asimple check-
list of essential and saf ety related equipment
necessary for every outing. Thiscan help en-
surethat all equipment needed to operatethe
boat safely is onboard. Additionally, all the
equipment on thelist should be kept in good
repair, replaced, or updated as needed.

2.4 Boat Maintenance,
Care and Optional
Modifications/
Fortifications

2.4.1 Modifications/
Fortifications

Thereare severa modificationsthat can
be applied to the boat that will aid thecrew in
the field by extending the life of the equip-
ment and increasing the safety of field efforts.



Most of the suggested modifications are not
necessary if equipment usage is infrequent,
but if usageis heavy, the modifications may
decrease the amount of timethe equipmentis
in the shop and increase the amount of time
theequipment isinthefield.

2.4.1.1 Non-Skid Surfaces

Among the simplest of safety modifica-
tionsis the addition of non-skid surfaces to
walking areas on the boat. An especialy ad-
vantageous areafor thisapplicationisonthe
deck of the boat where personnel may be en-
tering and exiting the boat or working with
gear. A simple way to meet this objectiveis
to apply amixture of paint and sand (or acom-
mercially available equivalent) to the surface.
Other optionsare non-skid tape and non-skid
strips made for showersand tubs.

2.4.1.2 Additional Handles

If research is expected to require afair
amount of portage of the boat, an advisable
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Figure 2-6.

modification isthe addition of user-friendly
handles to the hull of the boat (Figure 2-6).
Location, size and angle of these handlesis
critical. It is highly advised that handles be
located wherethey will not interferewith gear
(such asnets), hang on debrisinthewater, or
be easily destroyed. Also, if the handles are
to be utilized in cold weather, they should be
big enough to be used by agloved hand.

2.4.1.3 Carrying Capacity
Enhancement

When field work necessitates the use of
smaller jon boats, it is easy to approach and
exceed theofficial carrying capacity of aves-
sal. If thisisareasonable possibility, it may
be worthwhile to consider the incorporation
of additional flotation to the hull of the boat.
Thisdoes not necessarily require the perma-
nent loss of spacein the boat because remov-
ablefloatation isan option. Possiblelocations
for supplemental floatation are under front
decking and intherear of the boat behind the

A jon boat that has had handles added to it. These handles allow field crews to more

easily maneuver the boat when it is in shallow portions of a stream or river or when the boat is not on

the water.



Important Note: While the addition of
floatation to the hull of the boat may
increase safety, it does not increasethe
carrying capacity of thevessel.

2.4.1.4 Bow Eye
Fortification

A common weaknessin stock jon boats
used in ecological research is the bow eye.
The bow eyeisthe loop located at the front
of the boat. It is used as an attachment point
for hauling the boat or retrieving it from the
water. Recognition of thisweaknessis espe-
cialy important when proposed field research
isexpected to include siteswith poor access.
Most stock bow eyes are made of aluminum
and arenot reinforced. Thiscanresultindam-
ageto personnel, thetowing vehicle, and the
boat itself. A weak bow eye can easily fail or
result in damage to the boat during winching
of the boat onto thetrailer. If thebow eyefails
during winching, the tensioned winch cable
can injure personnel or damage the tow ve-
hicletowhichthetrailer isattached. Theun-
expected release of the jon boat can also en-
danger personnel.

Thisrisk can be largely negated by re-
placing the bow eye with a stronger substi-
tuteandreinforcingit at itsanchor point (Fig-
ure 2-7). A bow eyethat isbacked and faced
with reinforcing plateswill distributetheforce
exerted on the eye across the bow. It alsoin-
creases the life of the boat by reducing the
likelihood of hull damage at the bow eye an-
chor point.

2.4.1.5 Bow and Transom

Fortification

If aluminum jon boats are likely to be
subjected to excessively harsh conditions, an
advisable modification isthe addition of bow

and transom plates at the time of the boat's
purchase. Whilethismay beasubstantia cogt,
itwill likely be offset by dayslostinthefield
and the untimely need for replacement equip-
ment. The bow plate will protect the boat
while winching the vessel and aso provides
anidea surfacefor anchoring afortified bow
eye. Thismodification is especially advised
if the boat will be used in a manner which
requires that the bow will be frequently
docked or placed against hard surfaces.

Transom fortification is advisable if a
boat and motor are going to be used in sys-
tems that are particularly deleterious to the
motor. These situationsare not only demand-
ing for the motors, they a so wear onthetran-
som of the boat. To alleviatethis, aplate can
be welded across the entire area of the tran-
som. Thefortification should include aplate
to protect the top of the transom where the
weight of themotor will rest. If installed with
care, thetransom plate can also servetorein-
forcethedrain plug opening aswell.

2.4.1.6 Railings

Some manufactures offer jon boatswith
railingsattached to the outside hull of theboat.
These could be used to assist with portage of
the boat, but depending on the application,
may only manifest themselves as additional
placesto snag debris.

2.4.2 Common Boat
Field Repair/Patches

2.4.2.1 Hull Repairs

Therigorsof boat-based field work will
eventually take their toll on aboat. Damage
to the boat may take the general form of
cracks, punctures or rivets that have popped
loose. Hull cracksand punctures should even-



Figure 2-7.

Ajon boat with a reinforced bow eye. The fortification of a bow eye can help protect the

boat from damage and help prevent injuries and accidents.

tually be repaired by a qualified aluminum
welder, but inthefield, temporary repairsmay
be necessary. The magjority of punctures and
minor crackscan beeasily field-repaired with
either amarine-grade silicone sealant or afu-
sion bondage epoxy that isdesigned for such
repairs. Mgor hull cracks may compromise
theintegrity of the hull and should be profes-
sionally repaired.

Rivetsthat have been severely loosened
or completely detached as aresult of anim-
pact can be field repaired with a nut and a
bolt. A proper-fitting washer and lock washer
should also be used to ensure that the bolt does
not pull through the hull or become loose.
Eventually, field-repaired rivets should bere-
placed by a professional. Usually, it is pos-
sibletowait until afew welding needs accu-
mulate beforeavisit tothewelder. Thisisthe
most cost effective course of action sSincemost
welders chargeaminimum fee.

2.4.2.2 Maintenance ltems
to Have Available

If field work involves extensive time
away from abase station, some itemswhich
may be advisableto havefor field repairsin-
clude:

* marine-gradesilicone sealant for minor
hull repairs,

o auminumwelding/brazing rods,
» torchfor aluminumweldingrods,

» fusion bondage epoxy aluminum boat
repair sticks,

e a hammer and chisd to remove
damaged rivets, and

* nutsand boltsto field-repair damaged
rivets.



Itisalso strongly advised to have afew
extra boat drain plugs on board the boat. A
practical way to store one plug istied to the
transom of the boat. When tying the spare
drain plug to the transom, it is important to
not usetoo big of apiece of string so that the
plug may be retrieved in a short amount of
time. Thismai ntenance equipment isincluded
in the tools and hardware list of the Field
Overview of Field Maintenance and Repair
Section (2.7) of thischapter.

2.5 Boat Trailers

2.5.1 Trailer Selection

The selection, modification and outfit-
ting of awell-suited trailer can be atremen-
dousasset to afield effort. Most importantly,
atrailer used for field work must be of a ca-
pacity sufficient to support the boat, motor,
gasfor the motor, and any equipment that the
boat may be required to carry. If given the
option of tiresize, alarger-sized tire offersa
few advantages. The primary advantage is
that it provides additional clearance under the
trailer. Thisisespecially important if the po-
tential exists for poor site access points or
primitiveroadsleadingtothestes. Trailer axle
hubs that are equipped with grease fittings
which alow for the easy and convenient ap-
plication of grease to the hubs of the trailer
arealso an asset.

Another desirable attribute of a field
trailerisalong neck (Figure 2-8). Itiseasier
to back along-neck trailer. A long-neck trailer
also permits the towing vehicle to make
sharper turns in both forward and reverse.
Thisisaresult of the increased distance be-
tween the boat on the trailer and the rear of
thevehicle. Common limiting factorsfor this
clearance are the mounting location of the
jack-stand on thetrailer and the mounting lo-
cation of both thetow vehicle and boat trailer

gpare tires. Long-neck trailers can also be a
tremendous asset at poor access points.

If the neck of the boat trailer is short, it
may be possibleto makeamodificationwhich
will makethetrailer moresuitable. If thetow
vehicleis equipped with areceiver base for
towing, an extended receiver hitch can be
purchased. Thiswill servetoincreasethedis-
tance between the vehicle and trailer in the
same manner asatrailer with along neck. As
asafety note, because the length of the hitch
hasbeen lengthened, itishighly recommended
that the extended hitch be removed from the
receiver hitch.

If an option exists for how and where
the sparetire should be mounted, the best |o-
cation for field work is horizontally on the
tongue (Figure 2-8). This should be far
enough back that it will not interferewith the
turning clearance of the towing vehicle but
not so far back that it will interfere with the
traillered boat. Itishighly advised to carry two
gparetires.

At the time of the boat and trailer pur-
chase or when preparing for afield endeavor,
additional items which may need to be pur-
chased include an additional sparetire, afour-
way lug wrench, atire plug kit, aspare set of
bearings, races and sealsfor the trailer axle,
grease for the axle hubs, and spare bulbs for
thetrailer lights.

2.5.2 Modifications/
Fortifications

Themost frequently occurring problems
with boat trailersaremafunctionsinthelight-
ing system. Thereare several simple modifi-
cationg/fortificationsthat can greatly reduce
the occurrence of malfunctions. Many prob-
lemsarearesult of damageto thewiring sys-



Figure 2-8.

Along neck trailer (background) is contrasted with a short neck trailer (foreground). Note

that the spare tires for the trailers are mounted horizontally on the trailers.

tem. One simpleaction which can limit dam-
age to the wiring system is adequately pro-
tecting all exposed wires. If the wires hang
down onthetrailer or areexcessively exposed
inavulnerable area, fasten them so that they
are not exposed or re-wirethetrailer in order
to makethewires|ess susceptibleto damage.
Thisisespecially important inthe neck of the
trailer becausewiresin thisareaare subjected
to much abuse. Thesewirescan beeasily pro-
tected by wrapping them with electrical tape
or by running the wire through a piece of
hose.

Thetail lightsareanother vulnerablearea
of thetrailer'slighting system. From the fac-
tory, most tail lights are mounted unprotected
on therear corner of thetrailer. When thisis
the case, asimple preventative measureisto
relocate the lights more forward so that they
are less exposed. To further protect the tall
lights, tail light guards can be added to the
frameof thetrailer. If theentiretail light hous-

ing requiresreplacing, choose ahousing that
iscommonly available. Thismakesfield re-
pairsmorefeasible. A uniform brand among
tail lightsalso allowsfor efficient and conve-
nient use of spare partsamong trailers.

A simplemodification to makeatrailer
morefield worthy isto adjust, trim or remove
any hardwarethat hangs excessively low be-
neath the trailer. This will help reduce the
chances of dragging or snagging the trailer
on debrisat alaunch point or when traveling
on unimproved roads. If more clearance is
desired and the axle is mounted above the
springs, additional ground clearance can be
provided by placing theaxlebel ow the springs.

Another simple modification that in-
creases the safety of trailering a boat is the
addition of heavy-duty eye-bolts along the
length of thetrailer frame (Figure 2-9). These
permit theboat to be better secured tothetrailer
by providing logical anchor points for tie-
down strapsrather than available pointswhich



may be less advantageous. It also makes se-
curing the boat to thetrailer more convenient.

2.5.3 Trailer

Maintenance and Care

At least onceevery year, al boltsonthe
trailer and associated hardware should be
checked and tightened as needed. All aspects
of the trailer's running boards should be in-
spected. This includes each running board's
anchor pointsto thetrailer, the quality of the
materials with which the running boards are
constructed and the quality of the materials
with which the running boards are covered.
These materiasshould be replaced or repaired
asneeded. Inaddition, therunning boardsand
rollers should be adjusted, as needed, in or-
der toinsurethat when the boat to betrailered
rests upon them, it is fully supported. If the
boat doesnot properly rest onthetrailer, stress
fractures may occur and rivets may become
loosened.

The winch strap or cable on the trailer
should also be inspected. When doing so, it
is important to check the full length of the
winch strap or cable for strength and integ-
rity and to make sureit is properly anchored
to thewinch. To minimizewear on thewinch
strap or cable, when winching a boat onto a
trailer, thewinch strap or cable should be pro-
tected from kinks, twist and knots. It isaso
important to properly lubricate the winch to
ensurethat it isfunctioning properly.

Ratchet straps are often used to secure
theboat to thetrailer (Figure 2-9). When us-
ing ratchet strapsin this capacity, assuring that
thereisat least onetwist inthestrap per point-
to-point section will eliminate strap vibration
and reduce wear on the straps at all contact
points.

Thetrailer'ssparetireand itsassociated
equipment should also beinspected. Thisin-
cludes assuring that the spare tire can bere-
moved from its storage location. Common
problems associated with removing and us-
ing the sparetire are; the keysto the lock on
thetrailer'ssparetire have been lost, thelock
is damaged or corroded, the threads on the
sparetire bracket are damaged, the sparetire
isflat, the sparetire hasdry rot, the sparetire
is not the correct size, the sparetire rim has
theincorrect number of lug stud holesor the
Sparetireisnot present.

Thetrailer'sbearings should beinspected
at least once per year and packed or replaced
when necessary. The hubsthemselves should
be lubricated often, especialy if thetrailer has
goneinto thewater and/or it hasgonethrough
mud or loose dirt. The grease seals on hubs
canfail for many reasonsor, occasionaly, for
no discernablereason. Theill effects of such
an occurrence can largely bereduced by fre-
guently checking the hubs. Freshly repacked
hubs may often be warm to the touch for a
while, but in general, hubsin proper working
order should be no more than slightly warm
to the touch. Check the temperature of axle
hubs frequently. Every time the trailer is
parked is an opportune time to inspect the
trailer'shubs.

2.5.3.1 Common Trailer
Field Repairs/Patches

The most common field repairs are as-
sociated with thetrailer light system. Thisin-
cludes the replacement of trailer lightbulbs,
the replacement of trailer light housings; and
the re-soldering, replacement or repair of
trailer wires.

The second most frequent category of
field repairs are associated with the trailer



Figure 2-9.

An eye bolt has been added to this trailer. This simple modification allows the boat to

be securely fastened to the trailer with a ratchet strap so that the boat can be safely transported..

hubs. Problems can arise with the hubs even
when they are well maintained. If aproblem
is detected with a hub (i.e., it is hot to the
touch), the hub will likely need to be disas-
sembled, cleaned, repacked and reassembled
inthefield. Whilethiscan be an untidy task,
if the needed materialsareavailable, itisnot
very difficult to execute.

However, if the bearings of the hub
should overheat and seize, rebuilding of the
hub in thefield can become much more diffi-
cult and time consuming. Theworst-case sce-
narioisthat the bearings (or what remains of
the bearings) and theraceswill need to be cut
off of theaxle. Thiscan beaccomplished with
the use of achisel and possibly ahacksaw. If

thisisrequired, all burrs on the axle should
be removed prior to reassembly of the hub
with new bearings, races and grease seals.
Failureto do so may result in prematurefail-
ure of the new assembly.

2.5.3.2 Traller
Maintenance ltems

In order to perform trailer maintenance
and repair tasksinthefield, anumber of items
should be made available to the field crew.
Theseitemsare:

 trailerlight plugs(spareset),

» gpare set of wheel bearings, races and
sealsforthetrailer,



» gpare length of wire suitable for the
trailerlights,

» supply of grease,

* greasegun,

e hammer,

* cuttingchisal,

* hacksaw,

» soldering gun and solder,

» metalfile,

» sandpaper and

» anextraset of winch strapsand hooks.

Asasafety precaution, aportable set of
pre-wired trailer lights which can be tempo-
rarily attached to thetrailer should be carried
inthetow vehicle. The pre-wired lightsshould
have amplewireto permit themto bedirectly
plugged into the wiring harness of the tow-
ing vehicle. Numerous options exist for how
these lights attach to the trailer or boat. One
of the ssimplest optionsisto mount the lights
on clampswhich can be attached to thetrailer
or boat. Another optionisto mount thelights
on alength of a 2"X4" piece of lumber that
will span thewidth of the boat. If the assem-
bly is needed, it can quickly be placed over
thewidth of the boat and secured to either the
boat or trailer. Thiswill permit saf e passage
to asuitable location where more permanent
repairs can be made.

2.5.3.3 Trailering Notes

Whentowing atrailer, itisimportant that
thelighting system of thetrailer function prop-
erly. Itisalsoimportant that the safety chains
of thetrailer not only be attached tothetrailer,
but that they be attached correctly. If an ad-

eguate length of safety chainisavailable, the
chains should be crossed under the trailer
tongue and then hooked to the vehicle'shitch
or frame. If the tongue disengages while the
vehicleisintransit, it will drop down on the
cradle created by the crossed chains and that
should keep the tongue from dipping to the
roadway and keep the trailer attached to the
vehicle.

2.6 Outboard Motors

2.6.1 Outboard Motor
Selection

When buying an outboard motor for a
new or used boat, one of the most important
thingsto consider isthe boat(s) onwhichitis
to be used. Too big or too small of an engine
can drastically impact the effectiveness and
safety of the field crew. The weight of the
motor should also be considered if field crews
may be called uponto carry theenginetore-
mote launch sites. The weights of motorsdo
not always increase with horsepower. Some
models may be more recently updated than
others.

Outboard motor modelsmay also differ
inthelength of the shaft. The shaft length of
the motor should be checked to ensurethat it
is appropriate for the transom height of the
boat withwhichitistobeused. If theshaftis
too short, the efficiency of theenginewill be
severely hampered andif itistoolong, it will
[imit the depth of the water in which the boat
can be used. A long shaft will also increase
the likelihood of encountering underwater
debriswhich not only increasesthelikelihood
of motor and boat damage, but also poses a
serious safety concern. Entanglement of an
outboard motor in underwater debriscan trap
or send a boat dangerously out of control,
placing all involved in danger.



2.6.2 Outboard Motor
Maintenance and Care

An ideal source for learning about the
maintenance and care of outboard motorsis
the owner's manual. In case a manual is not
available, however, this portion of the docu-
ment deal s with the outboard motor mainte-
nance tasksthat should be addressed before,
during and after field season.

2.6.2.1 Lubrication

Thereare several pointson aboat motor
that should be greased on aregular basis. The
frequency at which boat motor components
should be greased islargely dependent upon
how, when and where the boat motors are
used. Motors used in salt or polluted waters
requirelubrication approximately twiceasfre-
guently asmotors used in fresh or unpolluted
waters. Areaswhere grease should be applied

generaly includesall greasefittingsand parts
that swing, swivel or roll (Figure2-10). This
includesall of the componentsthat allow the
motor to swivel andtilt, and linkages associ-
ated with the carburetor, throttle, and shifting
systems. To ensure that enough greaseisin-
jected into the grease fittings, it should be
pumped into the fitting until some greaseis
forced out of exit points. Thisalso servesto
replace the older grease. If the greaseis ex-
cessively deteriorated, the decision may be
made to pump enough grease into thefitting
until some of the new greaseisforced out of
the exit points.

Thelubricant in the gearcase (lower unit)
should be checked after every 50 hoursof use
and replaced after every 100 hours of use. If
motors have been operated under harsh con-
ditions, the gearcase lubricant should be
checked morefrequently. When the lubricant
isdrained, the lubricant should not appear Sig-

Figure2-10. Anoutboard motor being lubricated.



nificantly different from when it was added.
If the lubricant contains metal shavings, hasa
milky appearance, or isexcessively black and
smells burnt, the engine likely requires ser-
vice.

The presence of metal shavings in the
gearcase lubricant indicates problemswith the
gears and pending failure. Their occurrence
necessitates service of the gearcase. Failure
to have the unit serviced will likely resultin
completefailureof thegearcase and additional
damageto the unit.

A milky appearance of the gearcase lu-
bricant indicatesthat water isleaking into the
gearcase. Thisismost frequently caused by a
failure of therear seal of thelower unit. It can
also be caused by a loose fill screw or a
cracked lower unit. The most common cause
for arear seal failureisharsh use conditions
in which the propeller has been frequently
impacted.

If the gearcase lubrication is an exces-
sively black liquid with a burnt smell, this
most frequently indicates that the gearcase
lubricant is overdue to be changed. Asare-
sult, the oil no longer possessesthe qualities
that help protect the gearcase from overheat-
ing. If thefluidisnot overdueto be changed,
aburnt smell likely indicatesaprobleminthe
lower unit which has caused the assembly to
overhest.

Important Note: When servicing the
gearcase, the rubber sea at the base of
thedrain/fill plugsshould beinspected.
If it appearsworn or even questionable,
itshould bereplaced. Thisisardatively
inexpensive piece of equipment com-
pared to the expense of afailed seal.

Important Note: When servicing the
gearcase, care should be taken to not

over tighten the drain/fill plugs. The
screws are metal but they are threaded
into an auminum receptacle of the
lower unit housing. If these screwsare
stripped, the gearcase lubrication can
leak out of theunit, water can seepinto
theunit and metal shavingscangetinto
the gears of the gearcase. All of these
conditionswill lead to major repairs.

Important Note: When servicing the
gearcase, the shift cradle screw(s) and
the drain/fill plugs should not be con-
fused. The shift cradle screw(s) are
usually significantly smaller than the
drainffill plugs which are fairly broad
andflat-headed.

2.6.2.2 Ignition System
(Spark Plugs and Spark Plug
Wires)

The spark plugs of an engine should be
ingpected periodically. The spark plugsshould
beremoved in order to properly inspect them.
Toremoveaspark plug, thelead to the spark
plug isfirst removed. Once the plug wireis
removed, then the spark plug can beremoved
from the cylinder head by using aspark plug
tool or socket (Figure 2-11).

I mportant Note: When removing spark
plugs from an aluminum head of an
engine, first pop the plug loose by
smacking the wrench. This helps to
break |oosethe aluminumthreadsfrom
thesteel threads of thespark plugwhich
helpsto prevent stripping thea uminum
threads.

If upon inspection, the plugs appear
worn or damaged in any way, they should be
replaced. However, if the spark plugisingood
condition, it can bereinstalled. To install or
reinstall aspark plug, first, the spark plug seat



Figure2-11. A spark plug being removed from an outboard motor.

should be cleaned with an unsoiled rag or
paper towel. The spark plug should betight-
ened to the specified torque setting. If the
torque setting or atorque wrench isunavail -
able, care should betaken to not over tighten
the spark plug. Whileinspecting or replacing
the spark plugs, it isimportant to inspect the
plugwires. If thereisany evidenceof dry rot,
vibration damage, or heat damage, thewires
must be replaced immediately. Failureto re-
place damaged plug wirescould result in dam-
age to the motor or potentially ignite fuel
within the engine cover.

Important Note: Itisvital that theleads
of different spark plugs are not con-
fused. An easy way to avoid thisisto
only remove one plug wire at atime.

Important Note: Duringinspection, the
plugs are to be handled with care in
order to avoid damage. Damaged plugs
may not only fail, they may also emit
sparksoutside of theignition chamber

which could ignite fuel within the en-
ginecover.

Important Note: If possible, the spark
plugshouldinitialy beinstalled without
theaid of atool inorder tominimizethe
chances of cross-threading the spark-
plug threads with those of the cylinder
head. Itisequally important not to over
tighten the spark plug because this can
also damagethethreads of the cylinder
head. If thethreadsof thecylinder head
are damaged, the cylinder head itself
will likely need to be replaced.

Important Note: When possible, it is
preferred to install spark plugs into a
cool cylinder head.

2.6.2.3 Fud Pump Filter

Thefuel pumpfilter should beinspected
on aregular basis. An ideal time for thisis
when the gearcase lubricant is changed or
whenever thefilter issuspect. Thefuel pump




filter onsmaller enginesvariesgresatly by year,
make and model. Because of thegreat diver-
sity of fuel pumpfilters, specific guidancefor
ingpection has not been included inthisdocu-
ment.

Important Note: During the process
of inspecting the fuel filter, the fuel
hose should be disconnected from the
motor in order to prevent excessive

fuel spillage.
2.6.2.4 Propéeller

The extent and frequency of propeller
maintenance activities will vary greatly de-
pending on how and where the motor isused.
If the motor is used exclusively in deeper
waters that are free of debris, maintenance
activities will be minimal. However, if the
motor isused in shallow waters or in waters
that have a great deal of debris, propeller
maintenance can be adaily activity.

If the propeller hits a solid object, the
propeller may be damaged. Damage may oc-
cur to the blades or to the hub of the propel-
ler. If the blades are excessively damaged, the
propeller should berepaired or replaced. Be-
yond hampering the performance of the en-
gine, running an engine with an excessively
damaged propeller can damagethelower unit
of theengine. If the hub isdamaged, the pro-
peller may dlip on the shaft. When this oc-
curs, the propeller usually cannot berepaired
or rebuilt and must be replaced.

The engine can aso be damaged by an
excessively worn propeller (Figure 2-12). A
worn propeller could permit the engineto be
over-revved and eventualy overheat. This
may result in the motor seizing which would
requirethat the power-head be replaced.

In waters that have extensive fishing
activity, discarded fishing line may become

entangled inthe propeller. Itisimportant that
thisline be entirely removed from the propel -
ler and the shaft of the lower unit. This may
require removal of the propeller. Failure to
removetheline could lead to the rear seal of

the gearcase being damaged.
2.6.2.5 Manual Start Pull
Rope

If the motor being used ismanual start,
the pull rope attached to the manual start
handle should be inspected for wear. If the
rope displays excessive wear, it needs to be
replaced the next time the outboard motor is
serviced.

2.6.2.6 Emergency Kill

Switch Modification

If the motor being used for field work is
equipped with aemergency stop switch with
aclip and lanyard assembly, check thelength
of thelanyard when fully extended. Depend-
ing on the application and type of work be-
ing done, it may be advisable to shorten the
length of the lanyard. Thiswill serve to de-
crease the possible distance an operator can
be from the controls of an engine before the
clip is disengaged from the emergency stop
switch. While it may present itself as an oc-
casional inconvenience, it will increase all
around safety inthefield.

2.6.2.7 Fud/Oil Ratio
(Two-Stroke Engines Only)

Asagenerd rule, thefuel/ail ratio of al
non-oil injected two-stroke engines, beyond
the break-in period, is 50:1 (2% oil). The
owner's manual on some older motors rec-
ommended a100:1 fuel/ail ratio, but that rec-
ommendation has since been recalled by the
manufacturer.
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Figure 2-12. Anexcessively worn propellor (left) is contrasted with a relatively unworn propellor (right).

Many problemscan result from improper
gas/oil mixture. If themixtureistoo lean (not
enough oil) themotor can run hot resulting in
excessive wear and damageto the engine. If
the mixtureistoo rich (too much oil) the en-
gine may be difficult to start, smoke exces-
sively, or idleroughly. In most cases, theworst
consequence of having too rich of a gag/ail
mixtureispoor performanceor the premature
fouling of plugs. Infact, if twicetherequired
oil isaccidentally added tothegas, it will only
be at the mixture recommended for the break-
in period of theengine. Therefore, if itissus-
pected that the mixtureislean, moreoil should
be added to be safe.

2.6.2.8 Gas Tank Storage

If motors are not going to be run for an
extended period of time, theideal situationis
to have no gasleft in thetanks. However, this
israrely the case. If thegaswill besitting for
aconsiderable period of time (greater than 50
days), adding gas stabilizer tothefuel tank is
advised.

2.6.3 Outboard Motor
Trouble Shooting

Determining the cause of outboard mo-
tor problems and correcting those problems
can be very challenging. This is often true
because many problemsare basic to outboard
motor operation and, therefore, are easily
overlooked. Usually, outboard motors are
fairly reliable. If motor problemsare encoun-
tered, the trouble shooting process should
begin with the most basic possibilities. To
assist in this effort, a basic trouble shooting
check list (Table 2-2) hasbeen compiled from
various engine manuals and supplemented
with field experiences.

2.6.4 Outboard Motor
Storage (General
Procedures for Motors £

50 H.P)

When outboard motors are to remain
unused for an extended period of time, proper



Table2-2. Basic Trouble Shooting Checklist for Outboard Motors.

Symptoms

Possible Cause

Enginewill not start

Enginewill notidleproperly

Engine |oses power

Engine vibrates excessively

Engine propels boat weakly

Starting procedure not followed

Fuel tank empty

Fuel hose disconnected, kinked

Fuel hoseinstalled backward so that gasis pumped in the wrong direction
Fuel system contaminated with water or dirt

Fuel pump filter obstructed

COLD ENGINE: Enginenot choked

WARM ENGINE: Engineflooded1

Spark plugincorrect

Spark plugsimproperly gapped, carboned, burned or wet
I gnition system component failure

Emergency stop switch clip not properly engaged

Fuel tank not properly vented and starving engine of fuel
If equipped, be sure the fuel valve is open

Motor angle excessive

Carburetor mixtureout of adjustment

Spark plug damaged or incorrect

Fuel system contaminated with water or dirt

Fuel/oil mixtureincorrect

Fuel tank not properly vented and starving engine of fuel

Spark plug damaged or incorrect

Fuel pump filter obstructed

Fuel system contaminated with water or dirt

Water intakes obstructed

Fuel tank not properly vented and starving engine of fuel

Propeller shaft bent

Propeller damaged or fouled and restricted
Fuel system contaminated with water or dirt
Carburetor mixtureout of adjustment
Engine mount(s) damaged

Propeller hubloose, slipping
Propeller shaft bent
Propeller damaged or fouled and restricted

11f the engine is suspected of being flooded, disconnect the fuel hose at the engine, push in the choke, and
crank the engine afew times. If the engine starts, let it continueto run until it clears. If it does not start, wait
afew minutes and then try again to start the engine. If the engine will still not start, consider replacing the
spark plugs with spare plugs that have been kept with the motor. Patience and persistence are key when
workingwith aflooded engine. If all effortsto start anenginefail, let theenginesit for afew minutes. If engine
till failsto start or floods frequently, check the vent on the fuel tank.



storage can minimizethe occurrence of prob-
lems when they are used again. This section
focuses on the proceduresfor preparing mo-
torsfor storage.

2.6.4.1 Outboard Motors
with External Tanks

The suppliesneeded to properly prepare
outboard motors with external gas tanksfor
storage arelisted below:

* Fuel Conditioner/Stabilizer
» Fogging QOil

» Gear-caseLube

* Greasegun

« Qil

Table 2-3liststhe protocol for properly
storing outboard motorsthat are of 50 h.p. or
less, are in operable condition and have ex-
ternal gastanks.

In order to properly store non-operable
motors, first the outboard motor ispositioned
horizontally with the propeller facing toward
theground (Figure 2-13). In order to prevent
water from entering the cylinders, the engine
unit should not be lower than the propeller.
Thispositionwill helpto drainresidual gaso-
line from the carburetor. The motor should
beleftinthisposition for up to 1 week. After
this process has been completed, continue
with the storage protocolsfrom step 5 of Table
2-3.

If the lack of supplies or time prevent
the procedure in Table 2-3, then afew mini-
mum stepswill suffice. Those stepsaregiven
in Table 2-4. Storing an engine using these
methods is better than doing nothing. How-
ever, theenginewill likely need to be serviced
prior to its next use.

2.6.4.2 Storage
Procedures for Outboard
Motors with Internal Tanks

The supplies needed to properly prepare
outboard motors with internal gas tanks for
storagearelisted below:

» Fogging Qil

» Gear-caseLube
* Greasegun

« Oil

Table 2-5liststhe protocol for properly
storing outboard motorsthat are operable and
haveinternal gastanks.

2.6.5 Common
Outboard Motor Field
Repairs/Patches

Listed below are some of the common
repairs or patches made to outboard motors
whileinthefield. Itisimportant that all crews
have the suppliesto perform these tasks and
at least one person on each crew has the
knowledge to execute each task.

* Replacing the spark plugs on the boat
motors

* Replacing the propeller on the boat
motor

» Clearing debrisfrom the water intakes
of the cooling system on the outboard
motor

» Clearing debris from the water pump
operationindicator port

* Replacing or repairing the gas hose
fittings on the gas tanks and occasion-
ally on the outboard motor



Table2-3. Protocol For Properly Storing Small Operable M otorsWith External Gas Tanks.

D

2

8
9

Stabilizethefuel remaining intheexternal tank(s) with an appropriatefuel stabilizer.

After thefuel in the tank has been stabilized, run the engine long enough (~ 5 minutes) to distribute the
stabilized fuel through the fuel system. Be sure to have attached to the engine an appropriate flushing
deviseto provide circulating coolant water to the engine. Running the engine without supplying water
to its cooling system will damage engine components.

Fog the engine by spraying fogging oil into the carburetor'sair intake. See specific directionson brand
of fogging oil used.

Stop the engine by stopping the fuel delivery (disconnect the fuel hose), letting the engine run the
carburetor out of fuel.

Remove and examine the spark plugs. Clean or replace as needed.

Spray fogging oil into the spark plug holes in the engine. With the spark plugs still removed, slowly
rotate the flywheel several revolutionsto distribute the oil and to drain water from the water pump.

Re-install the spark plugs and tighten to specifications. (Note: Leave spark plug leads unattached
during storage to prevent accidental start-up.)

Clean or change fuel filter as needed.

Check screws, bolts, and nuts and tighten any that are loose.

10) Check the€lectrical, ignition, and fuel systemsfor misplaced |eads and damaged or deteriorated parts.

11) Removeand inspect the propeller (replace or have repairs made as needed).

12) With propeller removed, cleanthe propeller shaft and lubricateit.

13) Drainandfill the gear-case and lubricate the lube points on the engine.

14) Storethe engine on the boat (or on amotor stand/rack) in avertical, self-draining position.*

15) Cover theengineto protect it from dust, and stand the outboard vertically inadry, well-ventil ated area.

*Prior to storing an enginein avertical position for an extended period of time, the engine should be run until
itisout of fuel. When thisis complete, the engine should lay, propeller down, for approximately 24 hours.
Thiswill permit all fuel in the carburetor to drain, hel ping to prevent the needle valve from sticking in the
carburetor.

Replacingthecoil springfor startingthe » Startingthemotor withapull ropeif the

outboard motor springisbroken
Changing the lower-unit oil on the Listed below are the spare motor parts
outboard motor that each crew should havewheninthefield.

Having these parts as well as the ability to
Remove fishing line, rope, etc. from  perform repair tasksmay mean thedifference
lower unit (may require removing  between being ableto completethe required
propeller) work and being delayed for aday or more.



Figure2-13. The proper positioning of an outboard motor when preparing it for storage.

Table2-4. Protocol for the Minimum Stepsto be
takenin Motor Storage Preparation.

Table2-5. Protocol For Properly Storing Small
Motors With Internal Gas Tanks.

D If the engine is not verticaly oriented,
reposition the engine to assure that the engine
isdrained of water.

2 Pull the spark plugsand spray aliberal amount
of fogging ail into the spark plug holes. (Note:
If fogging oil is unavailable, WD-40TM can be
used as a substitute).

3) With the spark plugs till removed, slowly
rotate the flywheel severa revolutions to
distribute the oil and to drain water from the
water pump.

4) Re-ingtall the spark plugs and tighten to
specifications.

1) Drain fuel from the engine, fuel pipes, fuel cock
and carburetor, and clean parts.

2) Optional: Disassemble the carburetor, remove
any internal dust, and cleanit using gasolineand
ar.

3) Remove the spark plug and feed engine ail (1
teaspoon) or storage fogging oil through the
spark plug hole. Slowly pull the starting rope a
few timesto circulatetheoil totheinternal parts.

4) Remove the propeller, clean the shaft and apply
grease to the propeller shaft.

5) Changethe gear ail inthe gear case.
6) Apply greaseto all sliding parts, boltsand nuts.
7) Cover the engine to protect it from dust, and

stand the outboard vertically in a dry, well-
ventilated area.



» gsparespark-plugsfor the boat motors

» spareemergency motor kill-clip for
outboard boat motor

» sparegashosefor outboard motor

2.7 Overview of Field
Maintenance and Repair

Personnel conducting field research will
eventua ly be confronted with thetask of con-
ducting field repairs. A crew's ability to suc-
cessfully execute such repairswill depend on
acombination of the nature of therepair job,
acrew'scombined experience, and available
toolsand hardware. Additionally, field crews
engaged in research that requires extended
periods of travel will need to conduct regular
mai ntenance activities on equipment. Essen-
tial to both of these tasksis awell-equipped
tool box and repair kit (Figure 2-14).

Two general approaches can be adopted
when amassing tool s and hardware for boat-
able river research. The first approach isto
have a downsized kit (Table 2-6) which will
be primarily kept in the boat and used while
conducting the research and one larger tool
kit (Table 2-7) which is kept in the vehicle
used for towing the boat. The actual compo-
sition of thedownsized tool kitswill vary with
thetype of research being conducted by aboat
crew. The advantages of this approach are:
1) more tools and hardware can be housed
without adding to aboat'sweight, 2) toolsare
better maintained because they are less fre-
guently exposed to the elements and 3) a
single large tool kit does not take up exces-
sive space in the boat(s). The disadvantage
of thisapproach isthat fewer toolsare avail-
ableto affect repairswithout returning to the
vehicle.

Figure 2-14. A collection of tools that may be needed for field repairs of vehicles, boats, motors,

trailers and/or sampling equipment.



Table2-6. Tools Suggested for a Small Basic

Tool Kit.
Basic Boat-Based Basic Truck-Based
Tool Kit Tool Kit
Hammer Hacks Saw
Chisdl Vise-GripFliers

Channel-lock Pliers Adjustable Wrench

Needle-nosePliers Soldering
Iron/Sol der/Flux
Regular Pliers Propane
Torch/Ignition Source
WireCutter Socket Set
Utility Knife Open/box-end Wrench
Set
Spark-plug Trailer Jack
Socket/Tool
Screwdriver Set Conductivity/voltage
Meter (Spare Battery)
Flashlight (Spare
Batteries)

This approach is suggested when con-
ducting research from smaller boats and ac-
cessto research sitesdoesnot usually involve
long boat trips.

The second approach isto compile one
large al-encompassing tool kit whichiscar-
ried onthe boat(s) at al times. Thiskit would
simply be acombination of the two tool kits
presented in Tables 2-6 and 2-7. The advan-
tage of this approach is that a crew is more
likely to havewhat it needsto effectively con-
duct arepair without returning to thevehicle
at theaccess point. Thedisadvantagesarethat
the comprehensivekit will: 1) occupy an ex-
cessive amount of space, 2) be heavy and 3)
take a great deal of time to dry after it gets
wet. Thisapproach is suggested whenalong
boat tripisrequired to reach aresearch site.

Table2-7. Equipment to be Added to the Basic Tool Kit in Order to Create an Advanced Tool Kit.

Boat-Based Tool Kit

Truck-Based Tool Kit

Starting Fluid for Boat M otor

Scouring Pad

WD-40 or an Equivalent Penetrating/L ubricating Spray Spare Sectionsof Electrical Wire (Various Gauges)

3-in-1Qil or an Equivalent Penetrating Oil
Electrical Tape

Duct Tape

Strapping or BailingWire

WireTies (Various Sizes)

Assorted Bolts, Nuts, Screws, Washers, etc.
CableClamps

Hose Clamps(Various Sizes)

Rope

Trailer Light Plugs

Spare Set of Wheel Bearings, Races, and Seals
SpareWire

Grease

GreaseGun

Hammer

Cutting Chisel

Spare Rags

Spray Engine Cleaner to Clean Parts
Hand Cleaner

Wheel Bearing Grease

Grease Gun for GreaseFittingson Boat
Trailer and Outboard Motors

Epoxy

Marine-Grade Silicone Sealant

Steel Wool

Aluminum Welding/Brazing Rods
ExtraBungee Cordsfor Securing Equipment
Spare Winch Strap

Fusion Bondage Epoxy

ExtraDrain Plugs



2.8 The Towing Vehicle

2.8.1 Tools Specific to
the Towing Vehicle

Before traveling, the crews should be
supplied with the basic tools and equipment
needed for any motorized vehicle. Jumper
cables are one of the most important pieces
of equipment to haveinthevehicle. Itisim-
portant to note that the vehicle's battery is
more susceptible to being drained when the
crew isusing a portable freezer for the stor-
age of certain samples. Another important
piece of equipment to haveinthevehicleisa
winch strap. This can be used to freetheve-
hicle if it becomes stuck in the mud. How-
ever, it is not necessary if the vehicle is
equipped with an electric winch.

2.8.2 Towing Vehicle
Maintenance Notes:

Above and beyond normal maintenance
activities, thereareafew itemswhich should
be monitored on vehicles used for boat-based
field research.

» Checktheail level onthetowingvehicle
every timethevehicleisrefueled.

» Check thetire pressure on the tow-
ing vehicle every timethevehicleis
refueled.

» Check tiresfor puncturesor cuts after
each off road activity.



Section 3
Safety

by

Bradley C. Autrey and Gerilyn Ahlers

3.1 Introduction

There are many safety hazards associ-
ated with biological sampling on boatableriv-
ers. These hazards are encountered when
working in inclement weather (e.g., heat
stroke, hypothermia), on bodiesof water (e.g.,
drowning), or with sampling equipment (e.g.,
electrical shock). Therefore, itisimportant that
stringent safety guidelines be established for
every aspect of field sampling. These guide-
lines should be established before the begin-
ning of field sampling and integrated into
crew training. If safety istreated as an essen-
tial part of field work and crew training, the
threat of hazards can be minimized and the
safety of sampling crews maximized.

Many hazards can be avoided by mak-
ing inexperienced crew members aware of
possi ble hazards and emphasizing the impor-
tance of strictly adhering to established safety
guidelines. It is the responsibility of the
project's coordinator or planner to providethe
safety training necessary to give crew mem-
bersthe knowledge needed to be safe during
the field season (see Section 5.3.2). The
American Red Cross (1989), the National

Institute for Occupational Safety and Health
(1981), U.S. Coast Guard (1987), Ohio EPA
(1990), and Lazorchak et a. (1998) provide
information useful for safety training. Once
field work begins, the responsibility of pro-
viding the safest possible working conditions
lieswith the crew leader, but the responsibil-
ity of adhering to safety guidelinesultimately
lieswith each individual crew member.

It is important that crew members be
aware of and take acommon sense approach
to safety hazardsthat are not closely associ-
ated with field work but may be encountered
inthefield. These safety hazardsinclude, but
are not limited to, venomous snakes, poison
ivy, stray dogs, and illegal human activities.
Whilethese safety hazards can be seriousin
nature, they can all be avoided if the crews
areaware of their presence.

3.2 General Field Safety
3.2.1 Heavy Equipment

Field work often includes tasksthat re-
quire physical exertion. Whenriver accessis
not convenient, crewsmay berequiredto carry



heavy equipment, including boats and motors
totheriver. Itisimportant for crew members
torecognizetheir individual limitsfor lifting
and carrying equipment. Heavy equipment
should be carried by two or more people.
When lifting heavy objects, crew members
should bend at the knees, not the waist, and
lift with the legs, not the back. Back strain
can easily occur and cause an individual to
work in discomfort or be forced to not work
at all. Most importantly, crew members must
be aware of the effort they are exerting and
theterrainthey aretraversing when carrying
equipment. If acrew member fallswhilestrug-
gling with apiece of heavy equipment, such
asaboat, seriousinjuries can beincurred.

In addition to lifting and carrying haz-
ards, heavy equipment can present other haz-
ards to crew members. When working with
heavy objectsin the boat (e.g., anchor, ponar
grabs), crew members should be mindful of
the other peopleintheboat. Carelesshandling
of such an object can result in a serious in-
jury. Also moving heavy equipment within
the boat has the potential of unbalancing the
boat. In order to avoid thishazard, crew mem-
bers should aert the other crew members
prior to the movement, remain low in the boat
and be careful not to shift large amounts of
weight quickly.

3.2.2 Field Attire

Usualy, themost appropriatefield attire
will depend on the weather. If the tempera-
tureishigh, then field crews should be most
concerned with protecting themselves from
the sun, dehydration, and heat exhaustion/
stroke. But when temperatures are low, hy-
pothermiaand frostbite should be the primary
concern. However, thereareafew principles
of safe field attire which should always be
followed.

Many injuries can be avoided by ssimply
wearing appropriate attire. Open-toed shoes,
while comfortable, |eave toes vulnerable to
injury fromrocks, propellers, dropped equip-
ment, or amyriad of other hazards. Likewise,
long pants may not be as comfortable as short
pants while sampling during the summer
months, but will better protect the legsfrom
injuriesand irritants (e.g., poisonivy).

If research requires crew members to
wadeintheriver, it may beadvisablefor them
to wear waders. Because many pathogens
may be present in thewater, keeping theriver
water separated from the skin is the safest
courseof action. If crew memberswear wad-
ers, they should make surethat they fit prop-
erly and do not restrict movement. If acrew
member is wearing chest waders and inad-
vertently wades into water that is too deep,
fallswhile wading in theriver or falls out of
the boat, water will go over thetop of waders
and fill them. If thisoccurs, theweight of the
water in the waders may pull the crew mem-
ber underwater, creating aseriousdanger. This
hazard can be avoided by wearing a belt, at
waist level, on the outside of waders. This
will prevent the water from completely fill-
ing the waders and avert a potentially disas-
trous situation. Also, the suspenders on the
waders should not be worn so tight so that
the waders could not be quickly removed in
the event of such an emergency.

If field sampling will betaking placein
heavily wooded areas or areas with recre-
ational activity, crew members should wear
brightly-colored clothing. This will allow
them to be more easily seen by the other
people using the area. Also, long sleeves
should be worn in wooded areas in order to
provide protection from hazards such as poi-
sonivy and ticks. After returning from work-
ing in wooded areas, field workers should



thoroughly inspect themselvesfor ticks. Any
ticks found should be removed as soon asiit
ispossible.

3.2.2.1 Eye Protection

There are many times when some eye
protection should be worn. When working
outside during daylight hours, itisadvisable
for crew membersto wear sun glassesin or-
der to protect their eyesfrom harmful UV rays
(Figure 3-1). When working in heavily
wooded areas, sun glasses or safety goggles
should be worn in order to protect the eyes
from abrasions. In addition, eye protection
should be worn when crew members are
working with substances that may be harm-
ful if splashedinto theeyes(e.g., formalin).

3.2.2.2 Hearing Protection

Under certain circumstances, hearing
protection will berequired for field workers.

It may be advisable for the person operating
the boat motor to wear hearing protection.
When a generator is being used (i.e., during
€l ectroshocking) hearing protectionisrequired
for all personnel inthe boat (Figure 3-1).

3.2.3 Electrical Shock

The use of certain sampling devicesre-
quire a great deal of training and care.
Electrofishing equipment, in particul ar, can be
adanger to those using it. All crew members
working with or around el ectrofishing equip-
ment must be trained by personnel experi-
enced initsproper use. Crew membersshould
be specifically aware of the proper set up and
maintenance of the el ectrofishing equipment,
aswell asthe protective clothing and gloves
to bewornwhilethisequipmentisinuse (Fig-
ure 3-1). Section 3.4 containsmoreinforma-
tion about el ectrofishing equipment and elec-
trical shock.

Figure 3-1.

A member of afield crew removes fish from the river during a fish sampling effortin which

electroshocking equipmentis being used. Note that the crew member is wearing hearing protection, eye
protection, alife jacket, an orange safety vest, protective gloves and protective waders. The gloves and
waders help to protect the crew member from electric shock.



3.2.4 Communication

Animportant safety feature that should
be built into the field sampling work planis
the establishment of strong communication
lines. The telephone numbers of all person-
nel, especialy thosewho work fromthe home
base should beprovided to al crew members.
If crews are not returning to the home base
daily, they should contact home-based per-
sonnel onadaily basis. If possible, eachfield
crew should be supplied with acellular tele-
phone. In addition, field crews should be sup-
plied with thetel ephone numbersof local law
enforcement contacts and local emergency
medical services. If these numbers are not
readily available, "911" can be dialed in the
event of an emergency.

3.2.5 Safety on the Road

Whiledriving to and from sampling sites,
itisimportant that the driver and passengers
keep safety asthe highest priority. Every per-
son in the vehicle must wear seat belts. The
driver and passengers should awaysbe aware
of and avoid the potential driving hazards
around them. It may be helpful if the persons
responsi blefor driving during the project take
acourseindefensivedriving beforethefield
season begins.

When sampling largerivers, itisusualy
necessary to tow aboat and atrailer, further
increasing the potential for traffic hazards. In
order to ensure safetrailering, the proper trailer
and hitching equipment must be in proper
working order and properly installed, theve-
hicle must be of the proper weight and power
for thetask, and the driver should be experi-
enced intrailer towing.

Most trailers, hitches, and vehicleshave
capacity labelswhich indicate the maximum
weight that each can safely negotiate. These

weights should never be exceeded. In addi-
tion to the hitching mechanism onthetrailer,
safety chains should be crossed and attached
to the vehiclein alocation that is secure but
separate from the bracket that secures the
hitching ball. Itiscrucial that thedriver con-
duct an inspection of the trailer before each
trip. Table 3-1isasuggested checklist of items
that should beinspected and maintained ona
daily basis. Items that should be inspected
includethetrailer'swhedls, axle, frame, bear-
ings, tires, brakelights, turn signalsand spare
tire. Crew members who are experienced at
towing atrailer and boat should be the pri-
mary drivers. Inexperienced driversshould be
particularly aware of the hazards associated
with backing and trailering. It may be helpful
for inexperienced crew membersto practice

Table3-1. Suggested Daily Checklist for Trailer
I nspections.

I nspection

ltem Action

Tail lights Check that the lights for
brakes, turnsignals,
hazardsandtail lightsare
working.

Tires Check air pressure, tread
and lugnuts. Check for
damage to the wheels,
rims, or wallsof thetires.
Sparetire Make sureit is present,
secured, properly inflated,
sufficiently treaded, able
tofitonthetrailer, and
that the crew’ slug wrench
will fit the lugnuts on the
trailer.

Wheel bearings Periodically lubricate.
Check to make sure that
the hitch, light connection
and safety chainareall in
proper working order and
securely attached to the
vehicle.

Trailer connection



backing and other trailering skillsin alow-
risk areasuch asan empty parking lot. While
towing atrailer, it isimportant to alwaysre-
member that it isthere and the hazardsit pre-
sents. Driving speed should be reduced in
order to compensate for the added hazard of
atrailer anditisadvisableto stop periodically
inorder to check thetemperature of thewheel
bearings and the security of the boat ties.
Additiona instructionsfor the proper careand
maintenance of trailers can befound in Sec-
tion 2, Equipment, Maintenance, and Field
Repairs.

3.2.6 Chemical Safety

Field crews are routinely required to
work with chemicals. Because improper ex-
posure to some chemicals can present poten-
tial health risksto thoseindividuals, al pre-
cautions must be observed.

3.2.6.1 Formalin

Formalin, whichisoften used to preserve
biological samples, isapotentially hazardous
chemical that members of afield crew may
berequiredtouse. Itisacolorlessliquid with
a pungent odor that can be fatal if ingested
and can irritate skin and eyesif contacted. If
formalin vapors are inhaled, they can cause
irritation, headache, unconsciousness, nausea
or vomiting. Long term exposureto formalin
is suspected to be carcinogenic. Crew mem-
bers can circumvent the adverse effects of
working with formalin by avoiding ingesting
thechemical; wearing chemical res stant safety
gloves, chemical safety goggles, and protec-
tive clothing; and by using the chemical ina
well-ventilated area. If formalin comesin con-
tact with the skin or eyes, the exposed areas
should be flushed with water for 15 minutes.
If acrew member isoverexposedtoformalin
vapors, he/she should be moved to an area
that iswell-ventilated and medical assistance

should be sought. If a crew member ingests
formalin, medical treatment should be sought
immediately.

3.2.6.2 Ethanol

Ethanol, likeformain, isused by thefield
crewsto preserve somebiological samples. It
isaclear liquid that isapotentially hazardous
chemical and the members of thefield crew
should be aware of these hazards. The pri-
mary concern when using ethanol isitsflam-
mable nature. It should be kept away from
high temperatures, sparks and open flames.
Ethanol vapors, which are also flammable,
may be moved by air currents, and therefore,
present a further fire hazard. Ethanol can
causeirritation when contacting the skin and
can cause irritation or blindness when con-
tacting the eyes. Ingestion of ethanol or inha
lation of ethanol vapors can cause headaches
or nausea. Crew members can avoid the ad-
verse effects of ethanol by usingitinawell-
ventilated areas, wearing chemical resistant
gloves, chemical safety goggles and protec-
tive clothing, and by washing the handsthor-
oughly after ethanol hasbeen handled. If etha
nol contactsthe eyes, they should beirrigated
with water for 15 minutesand medical atten-
tion should be sought. If ethanol contactsthe
skin, it should be immediately flushed with
water. If the vaporsareinhaled to the point of
overexposure, the crew member should be
moved to awell-ventilated area, artificial res-
piration should begiven, if needed, and medi-
cal attention should be sought. If ethanol is
ingested, vomiting should be induced and
medical attention should be sought. If etha-
nol ignites, awater spray, dry chemical, car-
bon dioxide, or alcohol foam extinguisher
should be used. A direct water stream should
not be used to extinguish an ethanol fire be-
causeit will only serveto further spread the
fire.



3.2.6.3 Gasoline

Gasoline is a chemical compound that
crewsarerequired to use when working with
outboard motors or generators such asthose
used for electroshocking. Like ethanol, the
primary safety concern when working with
gasoline is its flammable nature. It has the
potential to be explosive and should, there-
fore, never be kept near extreme heat, open
flamesor sparks. Because gasolineissovola
tile, it should never be kept in acontainer that
was not specifically designed to store gaso-
line. Inhalation of gasolinevaporscanirritate
the mucous membranes, induce the onset of
pneumonia and cause narcosis. Prolonged
inhalation of gasoline vapors can affect the
peripheral nervous system and blood alter-
ations. Exposure of gasoline to skin or eyes
can causeirritation and dermatitis. Ingestion
of gasoline can cause anumber of gastrointes-
tinal disturbancesand can befatal. Longterm
exposureto gasolineis suspected to be carci-
nogenic. Crew memberscan avoid theadverse
health effects of working with gasoline by
keeping it in a proper storage container. If
gasoline must be handled outside of the proper
storage container, the crew member should
work in awell-ventilated area; wear imper-
meable gloves, safety goggles, and protective
clothing; and thoroughly wash any exposed
areas prior to eating, drinking, or the use of
toilet facilities. If gasoline contactsthe eye, it
should be flushed with water for 15 minutes.
If the skiniscontacted with gasoline, it should
be thoroughly washed with soap and water.
If the fumes areinhaled to the point of over-
exposure, the crew member should be re-
moved to awell-ventilated area, artificial res-
piration should be given, if necessary, and
medical attention should be sought. If gaso-
lineisingested, the crew member should be
given adose of vegetable oil to prevent ab-

sorption and medical attention should be
sought immediately. Vomiting should not be
induced. If gasoline ignites, it should be ex-
tinguished with a Class B medium such as
foam, carbon dioxide or adry chemical.

3.2.6.4 Material Safety

Data Sheets (MSDYS)

A Material Safety Data Sheet (MSDS)
provides the crew members with the proper
procedures for handling or working with a
substance. It includesinformation such asthe
physical data, toxicity, health effects, first aid
procedures, reactivity to other substances,
storage and disposal procedures, needed pro-
tective equipment, and spill and leak proce-
dures. The MSDS for substances that crew
members are required to use must be made
availableto the crew members by the project
planner. The MSDS for each substance can
be obtai ned from the manufacturer of the sub-
stance.

3.3 Boating Safety

TheU.S. Coast Guard or astate boating
official can provide a copy of the rules and
regulations for boat operation. These rules
should be strictly followed because most of
them were created in order to increase the
level of safety enjoyed by boaters. Table 3-2
lists some of the general rules for safe boat-
ing. Each of theserulesisvital to the assur-
ance of crew safety.

In most states, boatswith motorsarere-
quired to havefireextinguishers, lifejackets
or floatation cushions, flares or communica-
tion devices, and boat horns. Section 2 of this
document providesamore detailed list of the
toolsand safety equipment that should beon
board boats.



Table3-2. General Boating Safety.

Carry the proper equipment and know how to use
it.

K eep the equipment in proper working order.

Be familiar with the laws concerning boat
operations.

Operate boat with care, courtesy and common
sense.

Maintain complete control of the boat at all times.

Life jackets must always be worn by everyone in
the boat.

When the boat isin motion, all passengers must be
seated.

Avoid overloading the boat.

Keep lifesaving and emergency equipment
accessible.

3.3.1 General Boating
Safety

Becausethe ecological sampling of large
riversisgenerally conducted fromaboat, itis
essential that field crewsbe prepared with the
general knowledge of how to work in and
around boats. Thisknowledge and its proper
application will help prevent accidentsfrom
occurringinarelatively inhospitable environ-
ment. In order to ensure that someone can
operatethe boat during an emergency, at least
two crew members should have sufficient
training and knowledge to safely handle the
boat.

Boats used to sample large rivers are
often relatively small and thisfeature should
betaken into consideration during operation.
Because of the nature of large rivers, field
crews may encounter boats which are con-

siderably larger, faster and/or less maneuver-
able. Under normal circumstances, the safest
action for the sampling boat would betoyield
to other water crafts. Cargo ships, river tows,
barges and other large vessels are very re-
stricted in their ability to stop and turn, and
will probably not be able to steer clear of a
small boat. Therefore, when in restricted
channels, these larger vessel s should be kept
at a maximum distance from the sampling
boat. Some heavily-loaded shipspull in strong
currents and leave large wakes. When en-
countering such aship, it may be safer totake
the sampling boat to shore and wait until the
disturbance has settled.

Small boats, while easier to handle and
maneuver, can be unsteady, especialy if the
crew is not accustomed to working in small
boats. While acrew member is boarding the
boat fromthewater, it isadvisablefor the other
crew membersto shift their weight to the op-
posite side. During operations, crews should
be seated close to the centerline and should
remain seated whilethe boat isin motion.

Care should be taken to ensure that a
boat is never overloaded. The Coast Guard
requiresthat boats be outfitted with a capac-
ity plate which statesthe maximum safe num-
ber of people or carrying weight, and the
maximum safe horsepower for the boat. In
rougher water, the safe carrying capacity of
the boat is decreased. An overloaded boat is
generally off balance and hasahigher risk of
capsizing. Weight should be evenly distrib-
uted in the boat with special care taken to
avoid placing heavy loads near the bow. When
the boat isin motion, too much weight in the
bow may causeit to dip thereby causing the
boat to take on water. If aboat beginsto take
on water over the bow, slowly stop the boat
and redistribute theweight.



If the boat beginsto take on water from
alossof structural integrity, an attempt should
be madeto stop theleak and proceed to shore.
Many objects on board, such asabucket, an
ice chest, or an emptied tool box, can be used
to bail water from the boat and may makethe
difference between sinking and staying afloat.

There should not be unnecessary ropes
tied totheside of the boat. If ropestied to the
sideof the boat hang on the outside, they have
the potential to become entangled in objects
in the water and present avery real threat to
the integrity of the boat and the safety of the
crew.

When anchoring, slowly lower the an-
chor to the bottom, then allow the boat's drift
to set the anchor. In order for the anchor to
properly hold, approximately five meters of
anchor rope are needed for every one meter
of distance from the boat to the river bed. In
windy or wavy conditions, a7:1 ratioisrec-
ommended. Never tieaboat to buoysor other
navigation aids. It isboth dangerousandille-
gal.

When planning atrip or day onthewa-
ter, the"1/3Rul€" for fuel consumption should
beused. The" /3 Rul€" statesthat tripsshould
be planned with enough fuel so that 1/3 will
be used going and /3 will be used returning.
Thiswill leaveanother 1/3inreservefor those
times when wind, waves, or drift make the
running timelonger than expected. However,
there should alwaysbeapair of oarson board
in casethereis not enough gasoline.

All maneuversinand around other boats,
piers, and docks should be done slowly and
skillfully. Dams, however, pose an extreme
danger to boats in their vicinity. They are
among the common hazards encountered on
large rivers and should be avoided. The up-
stream side of low-head dams can be particu-

larly hazardous because they can bedifficult
to see even from a close distance (Figure 3-
2).

The operation of boats at night is much
more hazardous than their operation during
daylight. If boats are operated at night, they
should be operated at reduced speedsand with
greater caution. Theoperation of boatsat night
require that they be outfitted with not only
the proper lights needed to see hazardsin the
water, but al so with the proper lights needed
to be seen by other water crafts.

3.3.2 Drowning

Each crew member must be assigned a
properly-fitting lifejacket. The straps should
be secure and adjusted properly. Wheninthe
boat, all crew members should always wear
their lifejackets.

Crewsshould befamiliar with the proper
procedures in the event that a crew member
falls out of the boat. It is generally recom-
mended that the following four steps be fol-
lowed inthisorder. First, reach for the person
with ahand, life jacket, belt, oar, or thalweg
pole. If reaching fails to retrieve the person,
then throw a floating object, such as a seat
cushion, lifejacket, plastic bottle, water jug,
or ice chest to the person. However, if the
personistoo far away to reach by throwing a
floating object, then row toward the person.
If oars are not available, use your hands or
any other means necessary to row the boat. If
exhausting thefirst three options doesnot re-
trieve the person from the water, the last op-
tion is for another crew member to go into
the water. Thisis the most hazardous of the
four options because it puts two people in
danger and therefore, should only be used
when all other options have provento beun-
successful. Because of thedangers associated
with this life-saving option, the crew mem-



Figure 3-2.
because they are difficult to see from the water.

ber who goes into the water should be a
strong swimmer and should have sometrain-
ing in retrieving adrowning person.

If the victim must be retrieved by boat,
it isbest to approach the person in the water
from the upwind or up-current direction and
the propeller should be disengaged. The per-
son should be brought on board over theboat's
stern. Care should betaken to make surethat
the rescue boat does not become overloaded.

Crews should review and practice this
drill before beginning the sampling season.
See Section 3.4, Cardiopulmonary Resusci-
tation, to review the proceduresfor treating a
drowning victim.

3.3.3 Storms (Nielson
and Johnson 1992)

Because locally severe storms are not
always predicted, crew members should
know how to interpret the clouds. Cumu-

A low-head dam can be a hazard during a field effort. They are particularly hazardous

lonimbus clouds are towering cloudswith an
anvil-shaped leading edge at the top and a
churning, rolling bottom edge. A dark area
between the clouds and the earth indicates
approaching rain, hail, or lightning. Some
time should be spent by crew memberslearn-
ing or reviewing the sky characteristics that
may indicate potential weather problems.

Lightening is one dangerous feature of
thunderstorms. The best course of action to
avoid the dangers of lightening isto remain
away from the water during thunderstorms.

Strong winds and rapidly-rising water
arealso dangerousfeatures of thunderstorms.
Thetypically-small boats used for sampling
large rivers should avoid these conditions
when possible. If thereisadoubt of the safety
of the crew during storm conditions, the crew
should leave theriver as soon as possible. If
returning to the access point is not possible,
then a sheltered location should be located.
Making headway in rough water requires a



great deal of both experience and skill. The
boat should approach waves slowly at a450
angle. The approach angle can be varied to
maximize progress and minimize roughness.
When the boat isflooded, it will probably re-
main floating and crew members should usu-
aly stay with the boat. Remaining with the
boat will enable the crew members to con-
serve body heat and will afford them more
protection from drowning than being afloat
inarapidly-rising river.

3.3.4 Boat Rescues

If another boat isin distress, immediate
action must be taken. If the sampling boat is
unableto serve asarescuevessal, then some-
onewith acapablevessdl should be contacted
as soon as possible. When the emergency
callsfor peopleto berescued fromthe water,
follow the guidelinesgiven in Section 3.2.2.
Towing another boat can be an extremely
dangerous operation and should, therefore,
only be attempted when absol utely necessary
and both boats are structurally “able to man-
agethestrain. In calm waters, towing the boat
by tightly securing it besidetherescueboat is
the best route. However, in rough water, the
disabled boat should betowed behind thetow
boat. One end of atowline should be attached
to the towing craft as far toward the bow as
possi ble and the other end should be attached
to the bow eye of the disabled boat. Before
attaching either end of thetowline, inspect the
points of attachment to ensure that they will
be able to withstand the strain. The length of
the towline should be proportionate to the
roughness of the water. The towing boat
should proceed at aslow and controlled speed
and remain constantly aware of the reactions
of the disabled boat.

3.4 First Aid

It is important that some or al of the
membersof each sampling crew receive some

formal first aid training. Below are some ba-
sicfirstaidinstructionswhichmay aidinre-
freshing the memory of acrew member who
has already received sometraining. Thissec-
tionisnot intended as, and should not be used
as, acomprehensivetraining manual .

First aidistheinitial careof theinjured
or sick. It isadministered as soon as possible
after an accident or illness. Thisprompt care
may mean the difference between life and
death, or between afull and partial recovery.
If possible, it isbest to bring first aid to the
patient. Moving aninjured person may cause
additional injuries.

3.4.1 Cuts and
Bleeding

In most cases, the application of pres-
sureto awound is sufficient to stop the flow
of blood. However, in severe cases such as
whenmagjor veinsor arteries have been dam-
aged, more vigorous steps may be required
to stop the flow of blood. Table 3-3 liststhe
steps suggested to stop seriousbleeding. Small
cutsand scrapesusually don't require profes-
sional medical treatment, but proper careis
necessary to keep infectionsor other compli-
cationsfrom occurring. Infectiousagents such
asviruses, bacteria, rickettsia, fungi, or para-
sitesmay be present inthewater that isbeing
sampled. Specia care should be taken when
the portion of theriver being sampledisknown
or suspected to be pollutedwith sewage or
other biological waste. Table 3-4 containsthe
suggested steps for treating small cuts and
SCrapes.

3.4.2 Bruises

Bruises, caused by bleeding beneath the
skin, usually occur after a blow or afall. If
the skin is not broken, abandageis not nec-
essary. However, the effects of the bruise can



Table3-3. Treatment For SeriousBleeding.

The injured person should lay on a stable surface. If possible, blood flow to the brain is increased by
positioning the person so that his/her head isslightly lower than the trunk of his/her body or his/her legsare
elevated. The flow of blood from the wound should be reduced by elevating the site of bleeding.

Steady, firm pressure should be applied directly to the wound using a sterile bandage, a clean cloth, or a
hand. Pressure should be maintained until the bleeding stops, then the wound is wrapped with a tight
dressing and secured with adhesive tape. Most bleeding can be controlled this way. Professional medical
treatment should be sought as soon as it is possible.

If the bleeding continues and seeps through the bandage, more absorbent material should be added without
removing thefirst bandage.

For severe bleeding, pressure should be applied to the major artery that delivers blood to the area of the
injury. Thepressure pointsareillustrated in most first aid manual s and include the neck, armpitsand groin.

When the bleeding has stopped, the injured portion of the body should be immobilized. Another part of the
body, such asaleg or torso, can be used to immobilizethe area. The bandages should beleft in place and the

injured person should be taken for professional medical treatment as soon asit is possible.

be diminished by elevating the injured area
and applying ice or cold packs for 30 to 60
minutes each day for the first few days fol-
lowing the injury. Bruises accompanied by
persistent pain or headache may indicate a
more serious underlying illness and require
professional medical attention.

3.4.3 Puncture Wounds

A puncturewound usudly resultsinlittle
blood flow and the surface of the wound, in
most cases, closesamost instantly. However,
puncture wounds are dangerous not because
of the threat of blood loss, but because the
object that punctured the skinmay carry bac-
teriathat can cause seriousinfectionsand the
depth of thewound may prevent topical anti-
biotics from being effective. A puncture
wound should betreated by first stopping any
bleeding by applying pressure with a sterile
gauze pad or clean cloth. Professional medi-
cal treatment should then be sought in order
to prevent infections. A tetanus booster may
be necessary.

3.4.4 Heat Emergencies

Field personnel working in excessive
heat are potentially in danger of suffering a
heat emergency. When working in hot
weather, alarger portion of aperson'scircu-
lation is directed to the blood vesselsin the
skin which enables heat to be radiated from
the body. However, during times of exces-
sively high temperatures or excessively long
periodsof exposureto heat, the ability to con-
trol body temperature is lost and the person
can suffer from one of the following three
types of heat emergencies. heat cramps, heat
exhaustion, or heat stroke. Each of these heat
emergencies hasadifferent set of symptoms,
adifferent set of treatments, and a different
level of urgency. Individuals can avoid being
victims of these heat emergencies by mini-
mizing their direct exposure to the sun and
by drinking plenty of fluids. Table 3-5 lists
the symptoms and treatments for the three
types of heat emergencies. usualy inthelegs
and abdomen, extreme exhaustion, and pos-
sibly dizziness or periods of faintness.



Table3-4. Treatment For Minor Cuts And

Scrapes.

The bleeding should be stopped by applying
pressure to the wound using a gauze pad or clean
cloth.

The wound should be kept clean by washing the
areawith soap and water and removing any debris.
The area should then be dried gently with a clean
cloth, treated with an anti-bacterial agent (e.g.
isopropyl acohol) and covered with a protective
bandage.

The bandage should be changed at least once a
day. If the wound becomestender and red or oozes
fluid, seek professional medical treatment.

Treatmentsinclude cooling the patient,
giving salted water or sportsdrinksto the pa-
tient, and easing the patient's cramps by mas-
sage. Although it is likely that the victim of
heat crampswill resist taking fluids, it should

be strongly encouraged by those administer-
ing the treatment.

3.4.4.1 Heat Cramps

After along period of exposureto heat,
an individua's loss of both water and salts
due to sweating can bring on painful muscle
cramps. Symptomsinclude cramps

3.4.4.2 Heat Exhaustion

Heat exhaustion occurswhen the circu-
latory system beginsto fail asblood collects
near the skin in an effort to rid the body of
excess heat. Symptoms include rapid and
shallow breathing, a weak pulse, cold and
clammy skin with heavy perspiration, weak-
ness, and dizziness sometimes |eading to un-
CONSCi OUSNESS.

Treatments include moving the patient
toacool place, making surethe patient rests,

Table3-5. SymptomsAnd Treatments For Heat Emergencies.

Heat Emergency Symptoms Treatment
Heat Cramps Cramps (usually inthelegs Cool the patient
and abdomen) Administer fluids (salted water or sports
Exhaustion drinks)
Possibly dizziness or faintness Massage the cramped areas
Heat Exhaustion Rapid and shallow breathing Move the patient to a cool place
Weak pulse Cool the patient
Cold and clammy skin Rest the patient
Heavy Perspiration Administer fluids (salted water or sports
Weakness and dizziness drinks)
(possible unconsciousness) Treat as a shock victim but do not cover
Heat Stroke Deep breaths followed by Immediate professional medical treatment
shallow breaths Cool the patient asrapidly as possible
Rapid strong pulse followed by (e.g. ice packs)
arapid weak pulse Treat as a shock victim but do not cover
Hot, dry skin
Dilated pupils

Unconsciousness
Convulsions



cooling the patient, giving the patient salted
water or sports drinks. Although it is likely
that the victim of heat exhaustion will resist
taking fluids, it should be strongly encouraged
by those administering the treatment. The
patient should be treated as a shock victim
with the exception that heat exhaustion pa-
tients should not be covered. If thefield crew
isinaremotearea, an option for quickly cool-
ing avictim of heat exhaustionisplacing him/
her in ashaded portion of theriver. Cool wa-
ter hasthe ability to quickly draw heat away
from the body.

3.4.4.3 Heat Stroke

Heat stroke is a serious emergency. All
cases of heat stroke requirethat the patient to
be sent to amedical facility asquickly aspos-
sible. Symptoms include deep breaths fol-
lowed by shallow breathing, a rapid strong
pulse followed by a rapid weak pulse, skin
that ishot and dry, dilated pupils, loss of con-
sciousness, and convulsions. Treatmentsin-
clude cooling the patient asrapidly andin any
manner possibleincluding placing ice packs
under thearmpits, and at each wrist and ankle.
As with heat exhaustion, the patient should
be treated as a shock victim with the excep-
tion that heat stroke patients should not be
covered.

3.4.5 Hypothermia

Hypothermiaoccurswhen the core body
temperature decreases to a level such that
normal muscular and cerebral functions are
impaired. Conditions which may lead to hy-
pothermia include cold temperatures, im-
proper clothing and equipment, wetness, fa-
tigue, exhaustion, dehydration, poor nutrition,
and alcohol intake.

While hypothermia normally occurs at
bel ow-freezing conditions, any ambient tem-

perature below 37°C may lead to hypother-
mia. Cool water hastheability to quickly draw
heat away from the body (25 timesfaster than
air). Therefore, prolonged submersionin cool
water can lead to hypothermia. Thetimere-
quired for hypothermiato occur shortens as
the water temperature decreases. Table 3-6
liststhe symptomsand treatmentsfor thethree
levelsof hypothermia.

3.4.5.1 Mild Hypothermia

Mild hypothermiaoccurswhen the core
body temperature is between 35 and 37°C.
Symptoms of mild hypothermiainclude in-
voluntary shivering and the inability to per-
form complex motor functions. A person suf-
fering from mild hypothermia can still walk
and talk.

3.4.5.2 Moderate
Hypother mia

M oderate hypothermiaoccurswhen the
core body temperature is between 33.9 and
35°C. Symptoms of moderate hypothermia
include dazed consciousness, loss of fine
motor coordination, slurred speech, violent
shivering, and irrational behavior.

3453 Severe Hypothermia

Severe hypothermia occurs when the
core body temperature is between 30 and
33.9°C. Corebody temperaturesbelow 30°C
areimmediately lifethreatening. Symptoms
of severe hypothermiainclude violent shiv-
ering that occurs in waves, the inability to
walk, muscle rigidity, pale skin, dilated pu-
pils, and decreased pulserate.

3.4.5.4 Treating
Hypother mia

Thebasic principles of rewarming ahy-
pothermic victim areto conservethe heat they



Table3-6. Symptoms and Treatments for the Three Levels of Hypothermia.

Level of Hypothermia
and Respective Core
Body Temperature

Symptoms

Treatments

Mild Hypothermia

Involuntary shivering

Reduce heat |oss

(35-37°C) I nability to perform complex motor Provideadditional clothing

functions Replace wet clothing with dry
clothes

M oderate Hypothermia Dazed consciousness Increase victim'sphysical
activity

(339-35°C) L oss of fine motor coordination Provide shelter from cold and
Slurred speech wind
Violent shivering Administer food and liquids
Irrational behavior

SevereHypothermia Violent shivering in waves Place patient in ahypothermia

(30-33.9°C)* Inability towalk wrap
Musclerigidity Administer warm, sugared liquids
Paleskin (e.g., dilutegelatin mixture)
Dilated pupils Add heat to areas near major
Decreased pulserate arteries

A core body temperature of lessthan 30°C isimmediately life threatening.

have and to replace the body fuel they are
burning to generate that heat. If a personis
shivering, they have the ability to rewarm
themselves at arate of 2°C per hour.

Treatment for a person suffering from
mild or moderate hypothermiais to reduce
heat loss by providing additional clothing,
replacing wet clothing with dry clothing, in-
creasing the victim's physical activity, and
providing shelter from the temperature and
wind conditions. In addition to preventing
additional heat |oss, it isimportant to provide
food and liquids to a hypothermic person.
Foods high in carbohydrates are good for
nourishing a hypothermic person because
they arerapidly released into the blood stream
and provideaquick surge of heat. Foodshigh
in protein or fat are also desirable because
even though the heat gained from thesefoods
isreleased slowly, it isreleased over alonger
period of time.

A person suffering from severe hypoth-
ermia should be placed in a hypothermia
wrap. Theprincipal of ahypothermiawrapis
to provide a shell of total insulation for the
patient. A patient'sability to internally warm
hisherself is much more efficient than any
external rewarming. The patient should bedry
and have a polypropylene layer to minimize
sweating on the skin. Multiple sleeping bags,
wool blankets, and wool clothing can beused
and aminimum of 4" of insulation should be
formed around the patient, especialy between
the patient and the ground. An duminum blan-
ket can be used to help prevent radiant heat
loss. Theentireinsulation blanket should then
be wrapped in plastic to protect the patient
fromwind and water.

When administering hydration to a hy-
pothermic person, hot liquidsare preferred be-
causethey provide caloriesin addition to be-
ing asource of heat. Warm sugar water should



be givento peoplein severe hypothermia. In
severe hypothermiavictims, the stcomach has
probably shut down and will not digest solid
food but can absorb water and sugars. A di-
|ute mixture of warm water and sugar should
be administered every 15 minutes. Dilutegela-
tin mix works well to treat severe hypother-
miabecauseit ispart sugar and part protein.
A person suffering from hypothermiashould
not be given liquids that contain alcohol or
caffeine. Alcohol promotesheat lossand caf-
feineincreases dehydration.

Tobacco or other products containing
nicotine should not be given to a hypother-
miavictim because nicotineisavasoconstric-
tor whichincreasestherisk of frostbite.

Anadditiona treatment for hypothermia
victims is adding heat. This can be accom-
plished by building afire or exposing thevic-
tim to another external heat sourcesuchasan
electric heater, chemical heat packs, hot wa-
ter bottles, warm rocks, towels, compresses,
or the body heat of a normothermic person.
For victims suffering from severe hypother-
mia, added heat should be applied specificaly
to areas where the transfer of heat to major
arteries (e.g., neck, armpits, groin, palms of
the hands) can betransferred.

Hypothermic peoplewill need to urinate
dueto cold diereses. Becauseafull bladderis
aplacefor additional heat |oss, urinating will
help conserve heat.

3.4.6 Frost Bite

Frost biteisthe damage to skin and un-
derlying tissues caused by extremecold. Frost-
bite occurs when the skin and body tissues
are exposed to cold temperatures for a pro-
longed period of time. If only the skin and
underlying tissuesare damaged, recovery may
be complete. However, if blood vessels are

affected, the damage is permanent and gan-
grene can follow which may necessitate am-
putation of the affected part.

A person with frostbite on the extremi-
tiesmay also be subject to hypothermia. Be-
cause hypothermiaisamorethreatening con-
dition, it should betreated first.

3.4.6.1 Symptoms of
Frostbite

Thefirst symptomisapins-and-needles
sensation which is followed by numbness.
Frostbiteisdistinguishable by the hard, pale
and cold quality of the skin that has been ex-
posed to the cold for alength of time. The
areaislikely tolack sensitivity to touch, but
may have a sharp, aching pain. With more
severe frostbite, the skin may appear white
and is numb. The severest cases of frostbite
may cause blister; gangrene; or hard, frozen
skin.

Although any part of the body may be
affected by frostbite, hands, feet, noseand ears
arethemost vulnerable.

3.4.6.2 Treatment of
Frosthite

Frostbite can be an extremely threaten-
ing ailment and should be treated as soon as
possible. Table 3-7 lists the suggested steps
for treating frostbite. Thislist is meant to be
used as a quick reference guide and should
not be used as asubstitute for formal medical
training.

Upon warming, it iscommon to experi-
ence pain and tingling or burning in the af-
fected area. In addition, blisters (in severe
cases), shivering, slurred speech, and some
memory |0ss may occur.



Professional medical assistance should
be obtained if there has been severefrostbite
and feeling and color do not return after field
treatment; or if frostbite hasoccurred recently
and new symptoms develop, such as fever,
malaise, discoloration or drainage from the
affected body part.

When treating frost bite, there are sev-
eral actionswhich could further damage the
patient. Theseactionsincludethawing afrost-
bitten areathat cannot be kept thawed, using
direct heat on thefrostbitten area, rubbing or
massaging the affected area, disturbing blis-
ters on frostbitten skin and allowing the pa-
tient to smoke tobacco or drink alcoholic bev-
erages during recovery. All of these actions
should be avoided when treating a frostbite
victim.

Table3-7. Treatment For Frostbite.

The victim should be sheltered from the cold.

Any constricting jewelry or wet clothing should be
removed.

The affected areas should be immersed in warm
water or warm cloths can be applied to affected
ears, nose, or cheeks. Thesetreatments should last
20t0 30 minutesand hot water or hot cloths should
never be used.

Warming is complete when the skin is soft and
sensation returns.

Dry, sterile dressing should be applied to the
thawed areas.

Thawed areas should be moved as little as
possible.

The thawed areas should be insulated to prevent
refreezing.

If the frosthite is extensive, warm fluids should be
given to the patient to replace lost fluids.

3.4.6.3 Prevention of
Frosthite

Several factors contribute to the occur-
rence of frostbite. These factorsinclude ex-
treme cold, wet clothes, high winds, and poor
circulation. Poor circul ation can be caused by
tight clothing or boots, cramped positions,
fatigue, certain medications, smoking, alco-
hol use or diseasesthat affect the blood ves-
sels(e.g., diabetes). Therefore, itisadvisable
for crew members to wear suitable clothing
in cold temperatures and protect susceptible
areas. The most effective clothing includes
mittens; wind-proof, water-resistant, many-
layered clothing; apair of wool sockson top
of apair of cotton socks; and ascarf and ahat
that cover the ears. Before anticipated pro-
longed exposure to cold, crew members
should not drink alcoholic beverages or use
tobacco and they should be properly nour-
ished and well rested.

3.5 Cardiopulmonary
Resuscitation (CPR)

Crew members engaged in large river
research are at risk to severa kinds of inju-
ries. Two of theseinjuries, drowning and el ec-
trical shock, are particularly dangerous be-
causethey can causethevictimto stop breath-
ing. When thishappens, itisvital that breath-
ing resume within 4-6 minutes. However, re-
suscitation should be aggressively pursued for
anyone who has been submerged for up to
an hour. The best first aid treatment for vic-
timswho have stopped breathing is cardiop-
ulmonary resuscitation (CPR). CPRisares
cue and basic life-support techniquefor some-
onewhose heart or breathing has stopped and
can keep a person alive until an ambulance
and medical treatment is available. Before
anyone attemptsto resuscitate avictim using
CPR, they should beformally trained. There



should be at least one person on each crew
that hashad CPR training. The stepsgivenin
Table 3-6 quickly summarize suggested CPR
procedures to be used for adults. This sum-
mary should not be used as a substitute for
the proper CPR training. It should also be
noted that the technique is often modified in
order to be moreeffective and/or safer. There-
fore, the protocol given in Table 3-8 should
be checked annually for current accuracy.
Improper CPR or CPR performed on a per-
sonwhose heart is still beating can cause se-
riousinjury. Thistableismeant to serveasa
quick reference or refresher information.

Table3-8. Summary of CPR Protocol.

Trainingin CPR techniquesisavailablefrom
the Red Cross, American Heart Association,
universities, local hospitas, fire departments,
and other companiesand agencies.

3.6 The Heimlich
Maneuver

TheHeimlichmaneuverisasmplelife-
saving technique consisting of aseriesof un-
der-the-diaphragm abdominal thrusts in-
tended to dislodge a foreign object from a
choking victim'sthroat. It isawidely recom-
mended techniquethat may help savethelife
of achoking victim.

First, the individual should be tested for responsiveness by touching, tapping and questioning.

If theindividua fails to respond, then medical assistance should be summoned.

The victim should be turned while his/her head and neck are supported and he/she should be positioned on

his/her back on ahard surface.

Thevictim's airway is opened by pushing down on the forehead while lifting chin.

Three to five seconds should be spent determining if the victim is breathing by looking at the chest for
movement, listening for breathing sounds, and feeling for breath.

If thevictimisnot breathing, the nostrilsare pinched, atight seal isformed around thevictim'smouth and the
rescuer breathes two quick breathsinto the victim's mouth while watching for the victim's chest to rise.

If theair way isobstructed, then thevictim's head isrepositioned and asecond attempt to give thevictim two

quick breathsis made.

If theairway is still obstructed, then six to ten abdominal thrustsare given to the victim in order to dislodge

any obstructions.

Thevictim's mouth is cleared of dislodged items.

If thevictim'sairway is still obstructed, the above steps are repeated.

After two unobstructed breaths are given, 5 to 10 seconds are spent determining the victim's pulse. The
pulse should be checked at the carotid artery (in the neck).

If no pulse is detected, then the rescuer begins chest compressions.

(continued)



Table3-8. Continued.

Chest compressions are 1.5 to 2 inches deep for adults, 1 to 1.5 inches deep for children, and 0.5to 1 inch

deep for infants.

For adults, 15 chest compressions are followed by two breaths. For children and infants, 5 chest

compressions are followed by 1 breath.

The sequence of chest compressions and breaths is repeated for 4 (adults) to 10 (children and infants)

cycles, then the victim's pulse is determined.

If no pulseisdetected, the CPR cycle of breaths and chest compressionsis begun starting with two breaths.

If pulse returns but no breathing, one breath is given every 5 seconds.

These procedures should be continued until professional medical assistance arrives.

The basic steps for performing the
Heimlich maneuver are given in Table 3-9.
However, this brief overview should not be
used asasubstitutefor proper training admin-
istered by licensed personnel. The Heimlich
maneuver is not to be used if the victim is
coughing, speaking or breathing. If the per-
son cannot cough, speak, or breathe, the steps

Table3-9. Summary of Heimlich Maneuver Protocol.

listed in Table 3-9 are recommended. The
protocol for treating an unconscious choking
victim is given in Table 3-10. Although the
overall technigue remainsthe same, the spe-
cific stepsare occasionally modified. There-
fore, the protocolsgivenin Tables3-9 and 3-
10 should be checked annually for updates.

The rescuer should stand behind the victim and wrap his/her arms around the victim's waist.

Therescuer clasps his/her handstogether in adoubled fist and places thefist (thumb sidein) just below the

victim'srib cage and above the navel.

The rescuer presses into the victim's abdomen (not the rib cage) with a quick, upward thrust.

The thrusts are repeated until the object is dislodged.



Table3-10. Summary of Heimlich Maneuver Protocol Recommended for UnconsciousVictims.

The awareness of the victim is determined.
Thevictim's airway is opened by pushing down on the forehead while lifting chin.

Three to five seconds should be spent determining if the victim is breathing by looking at the chest for
movement, listening for breathing sounds, and feeling for breath.

If thevictimisnot breathing, thenostrilsare pinched, atight seal isformed around the victim'smouth and the
rescuer breathes two quick breaths into the victim's mouth while watching for the victim's chest to rise.

If thevictim'sairway is till obstructed, then his/her head is repositioned and an additional attempt is made
to breath into the victim's lungs.

If the second attempt fails, then the victim is given a series of abdominal thrusts.

In order to administer the abdominal thrusts, the rescuer straddlesthe victim'sthighs.

Then the rescuer places the heel of one hand near the victim's navel.

The rescuer's other hand is placed on top of the first and together they are thrust toward the victim's nose.
Six to ten of these thrusts are given.

Then the rescuer attempts to clear any dislodged objects out of the mouth.

Next, the rescuer attempts to breath two quick breaths into the victim's lungs.

If theairway isstill obstructed, the rescuer repeats the abdominal thrusts.

Thisprocedureisrepeated until the airway iscleared or until professional medical assistancearrives.



Section 4
Access and Legal Issues

by

Jennifer Everett and Bradley C. Autrey

4.1 Site Access

Whenriversare assessed, aprimary lo-
gistical concern is site access. Often the
accessability of sitesonariver will determine
thedegreetowhichthat river can be surveyed.
In order to eval uate the accessahility of ariver,
reconnaissance should be conducted well in
advance of the sampling season.

4.1.1 Public Land

It is often productive to determine the
location of boat ramps that are available to
the public. It is helpful to remember that not
only areboat rampsavailableon publiclands,
but are also commercially available to the
public on privatelands. Initial reconnaissance
should determinenot only thelocation of these
ramps but al so the amount of any fees associ-
ated with their use.

4.1.2 Private Land

Once the avenue of public boat ramps
has been exhausted, the ownership of pri-
vately-owned lands adjacent to the river
should be researched. Because the riparian
zones of large rivers are often the focus of

conservation concerns, private conservation
groups may own these lands. These organi-
zations will often grant access to their land
for the purpose of accessing theriver. Itisnec-
essary to contact these organizationswell in
advance of the sampling season so that the
proper permits can be procured and any keys
that may be needed can beobtained. Itisalso
necessary to gain access to the lands in ad-
vance of the sampling season so that further
reconnai ssance can be conducted to determine
the location of accessto theriver, aswell as
thelocation of asuitable areafor parking ve-
hiclesand boat trailers. It isimportant that the
sampling crews be given a copy of the land
use permit, any keys needed for gate access,
the name and phone number of acontact from
the organi zation and any pertinent instructions
or restrictions.

Other resources for gaining access to
private lands are government agencies that
conduct biological sampling on largerivers.
If any of these agencies have conducted bio-
logical sampling on the target river during
previous years, they may be willing to share
thelocations of the sitesthey used for access.
With thisinformation, it isthen necessary to



conduct reconnaissanceto confirm the exist-
ence of adequate launch sites and, when
needed, contact the land owners and attempt
to gain permission for the use of theland.

The final course of action that can be
used to gain siteaccessisthrough direct land
owner contact. It may be necessary to visit
local county courthousesin order to determine
land ownership. Once land ownership has
been determined, it isthen necessary to con-
tact theland owner to gain permission to use
thesitefor river access.

When contacting land owners, itispru-
dent to make available awritten description
of the study so that they can befully informed
of the project's objectives. If aland owner
choosesto grant permission for river access,
it isimportant to have the land owner com-
plete and sign a form to verify that permis-
sion for the use of his/her land has been
granted.

4.1.3 Primitive Access

If the number of siteswith boat rampsis
not adequate for the sampling requirements,
it may be necessary to access theriver from
more primitivelaunch sites(Figure4-1). Itis
possible, and often necessary, to launch boats
from anumber of areas such aslow banksor
gravel bars. Some adequate launch sitesmay
befound under highway bridgesor areas used
by the publicfor recreational fishing. If such
an areaisto be used on publicland, itisim-
portant to contact the local authoritiesin or-
der to gain permission to use these areas. It
may be helpful to make surethat the sampling
crews using these areas have the names and
phone numbersof thelocal authorities so that
they may be contacted in the event of an emer-
gency. If theprimitivelaunch Sitesarelocated
on private lands, it is important to gain per-

Figure 4-1.
point.

An example of a primitive access

mission from theland owner to usethese sites
in this manner. When primitive access points
are going to be used during field work, itis
important that the equipment to be used be
sel ected appropriately. See Section 2, Equip-
ment, Maintenance and Field Repairs, for
additional information.

4.1.4 Targeted Sites

When particular portionsof theriver are
targeted for sampling and the river has fre-
guent obstructions such asimpoundments, it
may be necessary to employ al of the above
tacticstoreach al of thetargeted sites. When
sampling in areasthat are infrequently used
for recreational purposes, the need for primi-



tive sites and permission from private land
ownerswill increase. However, in areas that
are heavily used for recreational activities,
there may be an adequate number of boat
rampsavailable.

4.1.5 Access Etiquette

When using land as access to a river,
certain protocol should befollowed to ensure
the safety of the crew and to maintain favor-
able public relations with land owners and
other persons using the land. One important
safety measureisfor alaminated information
sheet to be placed in each vehiclethat isused
for field work. Theinformation sheet should
include the name of the agency conducting
theresearch, the name of theresearch project,
and the names and telephone numbers of
home-based personnel that should be con-
tacted in case of emergency. Theinformation
sheet should be displayed in avisible areaof
thevehiclesuch asinsidethedriver-sidewin-
dow.

Anadditional safety measurethat should
be taken when the field crew is using pri-
vately-owned land for site accessisto make
contact with any individual sthat may be us-
ing the land while the field crew is present.
This measure also serves as positive public
relations for the sampling agency. Although
the initial site reconnaissance should have
provided thefield crew with permissionto use

the land for site access, it ispossible that the
individualsusing theland are unaware of the
permission granted. Speaking with thesein-
dividuals can help avoid misunderstandings.
In addition, informing individuals present that
thecrew will beontheriver givesthecrew a
contact on land. This contact may be ableto
inform the crew of hazards on theriver, help
protect the crew'svehicleand may bethefirst
to call for help should the crew become
stranded on theriver.

4.2 Permits

When samplingrivers, itisimportant to
make sure that all of the proper permits are
obtained. It will be necessary to contact offi-
cials associated with the natural resource,
wildlife, or fishand game agencieswithin the
states where the sampling will occur. If any
sampling activitiesareto take placewithinthe
boundaries of areas designated as a park or
wildliferefuge, it isimportant to contact the
officialsassociated with the areas before the
sampling takes place. It may be necessary to
obtain permits specific to these designated
areas. Because the processing of permit re-
guests can betime consuming, it isimportant
that the process of obtaining permitsbe started
assoon aspossible. It isimportant to notethat
most permits require annual renewals and
may requirethat areport of the study'sresults
be submitted to the permitting agency.



Section 5
Crew Logistics

by

Joseph E. Flotemersch and Bradley C. Autrey

Introduction

As sampling crews gain more experi-
ence over the course of afield season, they
will naturally become more efficient. Often,
the most efficient work flow will evolve as
crew members discover how to effectively
and completely accomplish tasksin the safest
and quickest time possible. This section is
designed to speed the evolution of the most
efficient work flow for anindividual crew by
offering solutions to problems that may po-
tentially be encountered in the field (Figure
5-1).

5.2 Crew Size

The number of personson each crew is
anintegral part of the crew'seffectiveness. A
crew with too many membersis often ineffi-
cient and lacksthe proper structurefor main-
taining personal responsibility, whileacrew
with too few members can be overworked,
exhausted or unableto compl ete the assigned
task. Therefore, agreat deal of consideration
should be given to the number of people as-
signed to each crew.

5.1

The best way of determining optimal
crew sizeisthrough trial and error or experi-
ence. Therefore, an option for determining the
best possible crew sizeisto consult with an
individual who has coordinated a similar
project or worked on a crew with similar
tasks. If such aresource is not available, it
may be advisableto conduct apreliminary trial
run. In thetrial run, the members of a mock
crew will simulate the activities to be con-
ducted by the actual crew at alater date. This
activity will not only aid in determining the
optimum crew size, but will also giveanini-
tial view of somelogistical problemsthat may
be encountered by the crews once the real
work begins.

Among the factors that will affect the
number of membersneeded on each crew are
the tasks to be completed, the number of
working days in which the tasks are to be
completed and the number of hours per day
the crew can spend on the river (see Section
5.4). Onceall of thesefactors have been con-
Sidered, it should then be possibleto estimate
the number of persons that will be required
for each crew. If the exact number of crew



Figure 5-1.

An example of a crew working together. Note that each member of this crew has his/her

own responsibility. While one crew member identifies a fish species, another crew members weighs and
measures each fish and a third crew member records the information on a field sheet.

members needed is uncertain, some experi-
enced field personnel prefer to err toward a
smaller crew. A smaller crew ischallengedto
work as ateam and excel at efficiently ac-
complishing tasks. These efforts are more
likely to lead to a successful field endeavor
than alarger crew without such challenges.

5.3 Crew Structure

It is advisable for one member of each
crew to bedesignated asthe crew leader. This
person will be the one crew member who is
ultimately responsible for anumber of deci-
sionsto be made, the successful completion
of the project and theintegrity of the datacol-
lected. This person is not an authoritarian,
rather he/she seeks and considers the opin-
ionsof the other crew membersand does not
attempt to make all decisions alone. Essen-
tially, the crew leader is responsible for the
deposition of samplesand dataformsand the

proper maintenance and care of equipment.
In addition, the crew leader should be famil-
iar with and areliableresourcefor the execu-
tion of all sampling protocols, keep the crew
motivated and take steps necessary to assure
the crew's safety.

Although the crew leader is ultimately
responsible for the crew's work, each mem-
ber of the crew should have higher individual
responsibilities. In essence, each task to be
completed should be the sole responsibility
of oneindividual. Asaresult, all crew mem-
berswill have aclear understanding of their
exact responsibilities and the likelihood of
tasks not being completed will diminish.

5.4 Crew Training

Becauseitislikely that at |east some of
the crew members will lack experience in
conducting ecological research on largeriv-
ers, crewsshould betrained by personnel who



have such experience (Figure 5-2). Proper
training will help to ensurethat data are gath-
ered properly and safely. Crew training should
occur before the beginning of the sampling
season and should include safety issuessuch
as proper boat use, first aild/CPR; and the
proper methodsfor collecting, recording, pre-
serving and processing data and samples.

5.4.1 Protocol Training

Itisvitally important that crews be spe-
cificaly instructed on the proper protocolsfor
collecting data. In particular, crew members
who have little or no experience executing
the designated protocols and crew members
who have experience using other protocols
need to be given thorough training specific to
the protocolsthey will be using.

Crew members should be made aware
of theentire scope of the projectinwhichthey
are participating. This will enable them to

appreciatethe overall goalsof the project and
impress upon them theimportance of collect-
ing the most complete and accurate data pos-
sible. However, whileitisimportant for crew
members to understand the overall project,
they should be assigned to and specifically
trained for the particular tasks that they will
be executing during thefield season. Thiswill
allow crew members to focus on their par-
ticular aspects of field sampling during the
early portionsof protocol training.

It may be advantageous for crew mem-
bers to be trained for more than one set of
sampling tasks. For example, acrew member
may be assigned to and trained primarily for
the collection of benthic macroinvertebrate
samplesand data, but may be secondarily as-
signed to and trained for the collection of a-
gae samples and data. This would not only
allow the crew member to replace someone
that was trained primarily for the collection

Figure 5-2.
sessions in a field setting.

Field crews are trained by experienced personnel. Itis often helpful to conduct training



of algae samples and data, should the need
arise, but aso givethe crew member theskills
necessary to perform QA/QC checks on the
manner in which the algae samples and data
arecollected.

The standard operating procedures
(SOPs) should be demonstrated by experi-
enced personnel and should be accompani ed
by literature describing the SOPs. In addition
tofull-length, detailed descriptions, thelitera
ture should aso include short, one-to-two
page summariesthat can be easily referenced
in the field. During the demonstrations, all
equipment that the crew memberswill be us-
ing during the field season should be dis-
played and the proper maintenance of the
egui pment should be explained (see section
2).

5.4.2 Safety Training

All safety training should be conducted
by personnel that are experienced and/or li-
censed to administer such instruction. Li-
censed instructorsare particularly important
for first aid and CPR training. It may be nec-
essary to obtain training from an outside
agency or company. The additional expense
of suchtrainingiseasily justified when con-
sidering that it may prevent serious injuries
fromoccurring or that it may savethelifeof a
crew member. Records of all safety training
should be kept and each crew member'ssig-
nature should be obtained for each portion of
saf ety training that he/she completes. Thisal-
lowsthe employing agency to verify that each
crew member was satisfactorily trained. This
will also help protect the employing agency
in the event that a crew member is injured
during the field endeavor. See Section 3 for
further discussion of safety training.

5.4.3 Crew Etiquette

In addition to training crewsto properly
execute the designated protocols and safely
negotiate field hazards, there should also be
sometime spent impressing upon crew mem-
berstherelativedifficulty of theworking con-
ditionsthat they will encounter. Crew mem-
bers should be made aware from the begin-
ning of the project that the behaviorsof indi-
viduaswill either makethese conditionsmore
difficult or less difficult. A crew that works
well as ateam will be more efficient and be
more likely to collect the best possible data
than ateam that is strife ridden. While these
arelessonsthat each crew member will learn
intime; stressing theimportance of teamwork,
cooperation, courtesy, and appropriate behav-
iorsat an early juncture could save acrew a
great deal of unnecessary stress and periods
of inefficiency. Crews should be encouraged
to consider other crew members during many
aspects of their daily routines. Some of the
aspects that crew members should particu-
larly consider aretheir work ethics, personal
hygieneand cooperative attitudes. Essentialy,
crew members should be aware that every
aspect of their behavior will have someim-
pact on the other members of their team and
ultimately theresearchitself.

5.5 Crew Activities
5.5.1 Workday Length

It isimportant to remember that acrew's
workday includes travel time, loading and
unloading equipment, processing and logging
samples, and proofing field forms. Therefore,
five hours spent working on theriver can eas-
ily trandateinto a10-hour work day. It isalso
important to keep in mind that the number of
hoursacrew isableto spend on theriver will
vary during the course of ayear. In the sum-
mer, when there are more hours of daylight,



the crews usually have ample timeto finish
their tasks before nightfall. However, in the
late autumn, winter, or early spring, theremay
be less daylight than time required to com-
pletetasksontheriver.

5.5.2 Work Flow

One of the most important components
indeveloping an efficient work day istheflow
of work used among the crew members. Itis
important that each crew develop its own

work flow that best suitsits own duties and
the assets of each of its members. The god
should be for each member of the crew to be
perpetually executing sometask. When each
crew member always has some task to ex-
ecute and these tasks are coordinated in such
away that thereisvery littleinefficient use of
time, then avery efficient work flow can be
developed. This enhances the likelihood of
the crew experiencing a successful field en-
deavor.



Section 6
Recording Data

by

Bradley C. Autrey and Gerilyn Ahlers

6.1 Field Forms

6.1.1 Field Form
Completion

The proper completion of field formsis
avital part of datacollectioninthefield. Itis
important for the members of the field crew
who are completing the field formsto do so
legibly. It may be necessary for one member
of the crew (i.e., the crew leader) to review
all field forms to ensure that they are being
completed legibly. Also, field forms should
be compl eted with asoft lead pencil. Thiswill
allow for mistakesor illegible handwriting to
be corrected. When field formsareto be com-
pleted whilethefield crew ison or near ariver,
it isalso important that the forms be printed
on all-weather paper that isresistant to water
damage.

6.1.2 Field Form
Design

To ensure that field data are collected
completely and efficiently, field forms should
be comprehensive and easily completed un-

der field conditions. It is helpful if the field
formsused for aspecific project aredesigned
specifically for that project rather than using
formsoriginally designed for useon adiffer-
ent project. For example, formsdesigned for
wadeableriversmay requirethat the substrate
type at the thalweg depth be recorded. On
largerivers, however, these data are often not
attainable because the water is too deep to
accurately determinethe substrate type at the
thalweg depth. Therefore, the crew member
should be able to indicate that the water was
too deep to determine substrate type on the
form. Inconsistencies in data recording can
occur when forms that are not specifically
designed for therelevant research project re-
quire field crews to edit forms in the field.
Creating forms that are specifically tailored
aid in the accurate, complete and efficient
collection of datain thefield.

A goodfield formisonethat isstream-
lined to match methods being used and elimi-
nates redundant and or unimportant informa-
tion. Complicated sets of data should not be
recorded on multiple forms. For example, it
is not necessary to include accessory physi-



cal habitat information on forms used in the
collection of macroinvertebratesif the same
dataare collected on physical habitat forms.
Eliminating this type of redundant informa-
tionwill acceleratethe collection of field data.
In addition, aconcise, streamlined field form
will be completed more accurately becauseit
is easier to overlook errors when the forms
areredundant and less streamlined.

Oneway that field forms can be stream-
lined is by creating data fields in which the
recorded data are chosen from a set of op-
tions. This increases the likelihood that the
person completing theform will do so asin-
tended and in a manner that is more consis-
tent with the way that other field workers
would completethem. Whilenot all datacan
be recorded in this manner, when appropri-
ate, itisapreferred option.

To reduce inaccuracies, field forms
should be clear intheir content. Inconsisten-
ciesoccur when theformsdo not clarify what
dataareto berecorded and wherethey areto
beto berecorded. If theformsare necessarily
complicated, it may be helpful toinclude ex-
planations on the forms. This can be done by
including text boxesthat explain notationsand
abbreviationsand list the optionsfor multiple-
choicefields.

Itisalso helpful to haveal measurement
units preprinted on the form and include the
formula for any calculations that are to be
completed in the field. Calculationsthat are
not needed in the field and are easily per-
formed during dataanalysis should be elimi-
nated fromfield forms. Many inaccuraciescan
be eliminated by clarifying the complicated
aspectsof theform ontheformitself.

Another method to ensurethe efficient,
accurate and compl ete collection of dataon
field form isto remain consistent among the

different formsand withinindividual forms.
When using separateformsfor different types
of data, (e.g. macroinvertebrates, agae, and
physical habitat) the terminology used should
be consistent. All terminology should beclear
and specifically defined. All unitsof measure-
ment should be in either the English system
or the metic system and should not vary. An
example of aproperly-designedfieldformis
givenin Figure 6-1.

6.2 Labels
6.2.1 Label Completion

All samples collected in the field must
be labeled so that they may beidentified at a
later date. Labelsshould belegibly completed
using afine point permanent marker, attached
to the sample container and covered with
transparent packaging tape. The packaging
tape will prevent damage to the label or the
writing on the label. An additional measure
that will help assure the accurate tracking of
samplesisto place asecond label inside the
samplejar. Aninternal label can beused dur-
ing dataprocessing if theexternal 1abel isdam-
aged during transport or storageand informa-
tion is lost. The internal label should be
printed on all-weather paper and be com-
pleted legibly using asoft lead pencil .

6.2.2 Label Design

The design of labels should be deter-
mined in the early stages of planning the
project and should be clearly described inthe
Project Plan that is produced before sampling
begins. All labelsshould be clearly titled with
the project name and the sample type (e.g.,
benthic macroinvertebrates). Also, all 1abels
should have an area designated for the site
identification number, the collection dateand
the complete name of the sample's collector.
The inclusion of the sample collector's full



VERIFICATION FORM - BENTHIC STUDY 2000

SITE NAME: DATE: [ [/ VISITX): 1 @2 O

SITENAME: TEAMID(X): 10 20 30405 O

STREAM/RIVER IDENTIFICATION FORM

STREAM/RIVER VERIFIED BY (x all that apply): O GPS [0 LOCAL CONTACT O SIGNS O ROADS O
TOPO

MAP 0O OTHER (DESCRIBE HERE): O NOT VERIFIED (EXPLAIN IN COMMENTS
COORDINATES LATITUDE (dd mm ss) LONGITUDE (ddd mm ss) TYPE OF Are GPS
North West GPS FIX | Coordinates w/in
10 Sec. of map?
Map: e I O 2D O YES
GPS: e R o3 | O NOo
INDEX SITE STATUS - X ONE BOX FROM ONE SECTION ONLY
SAMPLEABLE NON-SAMPLEABLE (NO SAMPLE TAKEN)
O REGULAR - WADEABLE O NO CHANNEL OR WATERBODY PRESENT
0 REGULAR - NOT WADEABLE O IMPOUNDED (UNDERNEATH LAKE/POND)
O INTERMITTENTLY DRY O WETLAND (NO DEFINEABLE CHANNEL)
O DRY
O ALTERED - DIFFERENT THAN MAP NO ACCESS
O OTHER (EXPLAIN IN COMMENTS) O ACCESS PERMISSION DENIED
O INACCESSIBLE (UNABLE TO REACH SITE)

DIRECTIONS TO STREAM/RIVER SITE

GENERAL COMMENTS

Figure6-1. Anexample of a properly-designed field form.




SAMPLE COLLECTION FORM - BENTHIC STUDY 2000

SITE NAME: DATE: [ [/ VISIT(X): 01 O2

SITENAME:

COMPOSITE BENTHOS SAMPLES

TEAM ID(X): 10 20 304065 0O

SAMPLE ID HABITAT (X ONE) | NUMBER FLAG COMMENTS

(4-DIGIT) OF JARS
RIFFLE | POOL

GENERAL COMMENTS

TRANSECT A B C D E F G H | J K
RIFFLEORPOOL |[OR| OR |OR [(OR| OR [(OR OR |OR |[OR |OR (OR

- (XONE) op | OP 0P aop op |0OP aop op |OpP (OP |OP
LEFT, oL OL 0L OoL) OL |OL oL oL oL |OL |OL
CENTER, OR Oc | Oc |dc Oc Ooc |0Oc ac Oc |dOc (Oc |(Oc
RIGHT - (X ONE) R OR OR OR ORrR |OR OR OrR |OR |OR [(OR

Figure6-1. Continued.




name on the sample label may help to pro-
vide ameasure of integrity and accountabil-
ity tothe sample'scollection. In addition, la-
bels should have an area in which the spe-
cific method used to collect the sample (e.g.,
drift net or kick net) can beindicated. Findly,
al labels should be given a unique sample
number (see section 7). Fieldsfor additional
information such as comments on sampling
conditions can be added to the labels. These
data may not be necessary, but they may be
helpful during data processing or sample
tracking. An exampl e of aproperly-designed
label isgivenin Figure 6-2.

The design and production of labels
should be a cooperative effort between the
field workers and the laboratory personnel.
Thiswill ensure that information important
for laboratory processing of field samplesis
included on alabel that isdesigned for usein
thefield. Thismay include datathat isaready
recorded onfield formsbut may not bereadily
availableto laboratory personnel.

Remote Sensing Project

Site ID: Date:
Collected by:
Circle: Algae TSS Water Chem. Chl-A
Circle: Filtered Unfiltered
Circle: Preserved Unpreserved
Volume:
Comments:
Sample #0001

Figure 6-2.
sample label.

An example of a properly-designed

It may be beneficial to design labels so
that they can be used for more than onetype
of sample. For example, it is not necessary,
and may be counterproductive to make sepa-
rate labels for both drift net and kick net
samples of benthic macroinvertebrates.
Multitasking label s eliminatesthe possibility
of thewrong label being used in thefield.

It may be helpful to produce asmall set
of training labels. Theselabelscan be used as
practice for field crews during training. In
addition to providing training for field work-
ers, testing label s provides an opportunity to
discover any problemswith the propertiesor
design of thelabel.

Labels should generally be completed
and applied to the sample containers after the
samples have aready been processed. This
will help avoid the production of sampleswith
inaccuratelabels.

6.3 Chain of Custody
Forms

In order to ensurethat samplesare prop-
erly tracked, aChain-of-Custody form should
be completed for each sample taken. This
form should include the date, site number,
sample number, type of sample taken, the
name of the person who collected and/or pro-
cessed the sampl e, and the stepsthat have been
takento preservethesample. Thisform should
also include a space for the signature of the
crew member who isrelinquishing thesample
to laboratory personnel and the signature of
thelaboratory personnel who istaking respon-
sibility for the sample. The Chain-of Custody
form allows samplesto betracked and allows
the personnd that had custody of the samples
to be documented.



6.4 Logging Samples

When samplesaredeposited inasample
storage facility, the should be logged. The
Sample Log form should include spaces for
the date that the sampleswere collected, the
date that the samples were deposited in the

storagefacility, thetype of samplethat isbe-
ing deposited, the name of the personwho is
depositing the sample, and sample numbers
that are given to the deposited samples. An
example of aproperly-designed SampleLog
formisgiveninFigure6-3.

Benthic Project 2000

Sample Log
Number Field
Sample | Site ID of Sample Crew Collection Date Lab | Loggedin
ID # # Jars ID # Date Received by

Figure6-3. Anexample of a properly-designed Sample Log form.



Section 7
Preparing the Laboratory

by

Ann Case and Bradley C. Autrey

7.1 Sample Storage

Once samples have been collected, it is
critical to storethem in such away asto main-
tainthehighest possibleintegrity. Oftenthispro-
cess begins in the fidld when the samples are
first acquired. Therefore, the sampling crews
must be supplied with the appropriate contain-
ers, labels, preservatives, and training necessary
to initiate the steps required to ensure proper
samplestorage.

7.2 Sample Transport

Planning and carearerequired for trans-
porting samplesfrom thefield to the labora-
tory. First, the crew must usethe proper trans-
port containers. If samplesarerequiredto be
frozen during transport, aportable freezer or
a container with dry ice will be required. If
samples are required to be kept cool, then a
portable refrigerator or cooler with ice will
be required. Samplesthat can be transported
at the ambient temperature should alwaysbe
packed in such a way that they will not be
unduly disturbed during travel. All samples
should be packedtightly inthevehicleor ater-

nate container so that they will not overturn
whileenrouteto the laboratory.

If samplesarerequired to be shipped to
thelaboratory viaashipping service, the crew
should take steps to ensure that this can be
executed efficiently and properly. Shipping
containers and shipping labels should be ob-
tained before the field work begins.

7.3 Sample Tracking

Each sample that is collected must be
properly tracked. This may be done through
the use of Chain-of-Custody forms (Section
6.3). These forms track the samples as they
change handsfrom field personnel to labora-
tory personnel by recording the names of the
personnel who had custody of the samplesat
each phase. When samplesare deposited into
asamplestoragefacility, thedeposition should
be recorded into a log. The purpose of the
depositionlogisto create aninventory of the
samplesin the sample storage facility, track
thelength of timethat samples spend in stor-
age and provide an additional means of track-
ing the personnel who had custody of the
samplesat different times.



7.4 Sample Preservation

7.4.1 Water Chemistry

Before they are processed, it is prefer-
ableto keep water chemistry samplesat am-
bient river temperature, in adark container.
These samples should be processed (i.e., fil-
tered, and/or preserved) according to the pro-
cedurefor therespectivetypeof analysis, and
refrigerated as soon as possible. It is prefer-
ableto keep the water chemistry sampleson
ice after they have been processed, and be-
forethey have been transported from thefield
to thelaboratory.

7.4.2 Algae

Becausealgae arevery sensitiveto am-
bient conditions, it isimportant to keep the

sample collection container under dark and
cold conditions. Therefore, while the sam-
pling crew is on the river, it is advisable to
keep the sample container in a cooler with
ice. Once collection procedures have been
completed, the periphyton/phytoplankton
sample should befiltered, frozen, and/or pre-
served with 10% formalin (depending on the
type of analysis to be conducted) as soon as
possible.

7.4.3 Benthic
Macroinvertebrates

Benthic macroinvertebrate samples
should be held in river water during collec-
tion, then sieved and preserved with 70%
ethanol (Figure 7-1). They should be held and
stored at room temperature.

Figure 7-1.

A member of afield crew processes a benthic macroinvertebrate sample in the field. The

proper field processing of a sample is a crucial step to ensure that samples can be properly analyzed.



7.4.4 Fish

Any fish that are saved or vouchered
should be preserved informalin, and also held
at room temperature.

7.5 Holding Times

A secondary concern of sample storage
for the preservation of integrity istheholding
times. Many samples have a defined period

within which analysismust occur in order to
obtain accurate data. Water chemistry analy-
sisisespecialy sensitiveto prolonged hold-
ing times, because many of thetrace el ements
of interest will quickly deteriorate. Chloro-
phyll aand biomassanalysis of algae samples
must be performed within 30 days. Most other
sampletypes, especially thosethat have been
preserved, will retain their integrity for longer
periodsof time.
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