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~ - This reprint has been prepared as a guide to the on-site investigation ofa fish kill incident. Although the procedures presented are generalized,their utilization will allow adequate investigation of most fish kills.- Since direct communication between user organization and the USAF Occu--
- pational and Environmental Health Laboratory is authorized by AFR 161-17,such communication is recommended in the event of a fish ki ll for which

V the procedures are felt Inadequate or when questions arise regarding
- on-site investigation or regarding interpretation ~f written reports from V

this Laboratory.
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SECTION A. INTRODUCTION

1. Each year man ’s activities directly or indirectly cause
many incidents of water pollution that result in the death of thousands
of fish and numerous other aquatic organisms . A review of literature
concern ing f ish kil ls , includ ing occurrences on Air Force installations ,
has revealed three important considerations. First , the majority of
kills for which the cause has been determined could have been prevented j
or their extent greatly diminished by an established , sound env i ronmental
protection program. Second, many investigations of kills were concluded

a without determination of cause. In most cases, inability to determine
cause has been attributed to the lack of a thorough, accura te, on-site

* investigation of the occurrence. Third , the possible legal implications
and liabilities associated with fish kills are becoming more complex and
stringent which further necessitate thorough and accurate investigation.

2. Referring specifically to fish kills on Air Force instal-
la tions , AFR 19-1 (Feb 74), required the submission of a Pollution
Incident Report to specified agencies if the Incidents are detrimental
to aquatic species of plants or animals or are a possible cause of unfa-
vorable publicity for the Department of Defense or its agencies. It is
an ticipated that the pend ing regulat ion , AFR 19-8, “USAF Oil and Hazard-
ous Substance Pollut ion Con tingency Plan ” will contain the same reporting
requirements. Completion of Pollution Incident Reports (initial , interim
and final ) on fish kills requires thorough investigation by Installation
personnel pl us cons idera ble biolo gi cal consul tative su pport .

3. Support in investigating fish kills can be furnished by
the USAF Occu pational an d Env i ronmental Hea l th La bora tory (USAF OEHL ) ,
Brooks AFB TX , which provides consultative , analytical and biological
services to Air Force installations . Since USAF OEHL does not rou tinely -:
conduct on—site investigations of fish kills , this guide has been pre-
pared to provide information to the field on the following:

a. Causes of fish kills .

b. Potential sources of causes of fish kills on Air
Force installations .

c. Possible preventative measures.

d. Guidel ines for on-site investigation of a fish kill.

e. USAF OEHL role in fish kill investigation .

f. Possible legal implications of fish kills.
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SECTION B. CAUSES OF FISH KILLS

1. Fish kills result from a variety of causes such as
genetically controlled physiologic changes , diseases or parasites , insuf-
ficient o~cygen, starva tion , physical injury , mechanical interference with
required physiological functions , and exposure to toxic substances . The
sources of any of the above causes may be natur all y occurring , or they
may be man-caused .

2. An example of genetically controlled physiologic changes
causing the death of fish can be found among many salmon species which
die in large numbers shortly after spawning activities are completed . In
some species certain individuals or populations inherit higher suscepti-
bility (i.e. - it reduces their tolerance) to diseases , parasites or
toxins . Such reduced tolerances does not automatically result in a major
fish kill. Conditions remain normal as long as none of the diseases ,
parasites, or toxins to which the fish are highly susceptible are present.
However, such conditions do complicate fish kill investigations because
the genetic conditions of fish populations are usually not known and
because inherited susceptibility increases the number of possible causes
of fish kills. The prevalence of susceptible individuals or populations
may be increased by man ’s activities through introduction of susceptible
animals into an otherwise tolerant population (through accident or
ignorance) or by the introduction of mutagenic agents which typically
lead to a decrease in a popula tion ’s fitness or ability to survive in
the existing environment.

3. All living organisms are subject to naturally occurring
diseases or parasites. Death from diseases and parasites in fish (and
other organisms) occurs continually but generall y goes unn o ticed because
only a few individuals die in a given area at one particular time . Oc-
cas ionall y, however , epizootic conditions occur in large concentrated
populations and result in many deaths in a short period of time. Man
has sometimes triggered an epizootic kill by accidental introduction of
pathogens into bodies of water where they were not previously found
or by imposing stress factors that lessened or eliminated natural tol-
erance or imunity to existing pathogens.

4. Almost all bodies of water, at least near the surface ,
contain dissolved oxygen (DO). The amount , or concentra tion , of d i ssol ved
oxygen var ies from one body of water to another and varies with location ,
depth , time of day, and season. In order to support a fish population ,
depending on the species of fish , the DO concen tra tions generall y mus t
remain above 4-6 parts per million . Any conditions or substances which
cause a reduction In DO are potentially harmful to fish. Organic
materials entering a body of water provide Increased substrate for
metabol ism and decomposition by aquatic microorganisms , which in turn
exert an increased biochemical oxygen demand (BOD). Spontaneous, oxygen-
requiring chemical reactions also may be generated and exert an oxygen

H 2 
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demand . Such conditions decrease the oxygen concentration of the receiving
water. If this decrease causes the DO level to fall below that required
to support fish , a kill occurs. Sources of BOO load i ng include treated
and untreated wastes and wastewaters, surface run—off, and organic soil
freed by erosion .

5. Starvation occurs when food resources are rapidly depleted
or otherwise made unavailable. Fish kills attributable to starvation have
many causes , two of which seem to occur more often than the others. First
is the introduction of toxic substances into the receiving water which

‘ kill off fish food organisms . Heavy siltation is the second cause, as
it reduces light penetration thereby decreasing plant growth. Silt also
covers or coats eggs and small bottom organisms thereby killing them or
hiding them from the fish.

6. Physical injury results from any actions which injure
fish beyond their ability to recover. Most often, na tura l even ts suc h
as hurr icanes , torna does an d ear thqu akes are the causes , but in small
bodies of water or portions of larger ones such things as dumping of
sol id wastes and construction or explosions could be the source.

7. Mechanical interference with respiratory functions occurs
when materials such as silt and petroleum compounds are introduced. Either
of these materials can coat the gill surfaces and prevent oxygen uptake.

8. Introduction of substances toxic to fish may seem to be a
simple category which results in an immediate and obvious fish kill;
however , this is not the case. Many organisms continually liberate
materials toxic to fish . Usually the amounts are very small , but under
certain conditi ons tox ic spec ies become extremel y abundan t (suc h as red
tide in the ocean) and cause massive kills. In most lakes , periods of
water turnover an d m i x ing occur seasona lly . Between turnovers sma l l
sublethal amounts of toxic substances may enter the water and settle out
in the bottom sediment . Examples are known where mixing periods have
freed these materials in l ethal amounts. Direct introduction of toxic
substances occurs in the same ways noted above for introduction of materials
exerting increased BOO . If the amounts of toxic materials are sufficient
to cause an immediate kill the concentration is an acute level . At other
times levels are sa id to be chron ic in whi ch cases dea th resul ts from
continued exposure over a per iod of days, weeks, or even months.

9. Additive or synergistic effects of several environmental
or physiological factors can cause an eventual fish kill. For example ,
starvation or inadequate levels of dissolved oxygen can make fish more
susceptible to toxic substances such as mercury or lead.

10. No criteria are known to readily distinguish between
natural ly occurring and man-caused fish kills. Distinction must be made i -

on the basis of sound investigative procedures. Considering kills occurring
on A ir Force instal la tions , all such incidents should be considered man-
caused until proven otherwise.
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SECTION C. POTENTIAL SOURCES OF CAUSES OF FISH KILLS ON AIR FORCE INSTALLATIONS

1. By the nature of their missions, Air Force insta l la tions
have many facilities which can contribute hazardous materials to the bases’
effluent receiving systems. Many fish kills result from discharge of
hazardous materials into the aquatic environment which have an immediate - -

lethal effect, deplete the available dissolved oxygen or eliminate food
sources. In an effort to assist on-site investigators in determining
the source of pollutants causing a fish kill , a brief discussion is given
here of some of the more common activities discharging hazardous waste
and the materials involved with each of these activities .

2. Industrial shops are primary sources for the discharge of
materials toxic to fish. If improperly treated, these materials can lead
to fish kills and can render receiving waters unfit for aquatic life .
Table I lists the shops in this category and some of the potential toxicants
they release.

3. Most heavy metals are extremely toxic to fish even in low
concentrations. Shops such as plating shops , paint strippina facilities
and photographic shops usually account for most of a base ’s total output 

V

of heavy metals. These metals , in high concentrations, can be acutely
toxic and account for a rapid fish kill ; or their slow , low-level release
into a receiving water can cause a gradual depletion of the fish popula- Ition either by a direct but slow kill (i.e. two or three at a time) or
through elimination of fish food sources.

4. Photographic wastes are toxic to fish . This toxicity can ¶
be attri buted to their high oxygen demand along with the presence of heavy
metals , toxic organic compounds , and organic acids . Color processing
wastes are much more toxic than black and white processing , but both are
sufficiently toxic to be of concern.

5. Petroleum , oil and lubrication (P01) facilities are, of
course , a source of toxic pollutants . Oils and fuels can cause death of
fish by their toxic actions , the physical coating of gills or their adverse
effects on fish food organisms .

6. Sources of pollutants that are often overlooked are auto-
mobile and aircraft wash racks . A heavy load of oils , greases, detergents,
surfactan ts, and solvents can be released to a receiving system by heavy
use of these facilities when discharges are inadequately treated.

7. Two other facilities that are often implicated in fish
kills are the industrial waste treatment plant and the domestic sewage
treatment plant. Materials processed through these pl ants can impose
a high BOD when released into receiving waters thereby depleting the
dissol ved oxygen. Nutrients can be released causing prolific plan t
growth which may eventually die off, As this large mass of dead plant
material starts to decompose, a BOD is exerted and the dissolved oxygen
can be depleted. An inefficient treatment operation can allow these
harmful processes to occur. Toxic materials can also pass through the
plant unchanged and still be toxic or degraded into toxic constituents.

4
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TABLE I

POTENTIAL SOURCES OF TOXIC MATERIALS AND CONDITIONS
CAUSING FISH KILLS AT AIR FORCE INSTALLATIONS 4

SOURCE POLLUTANTS , TOXICANTS

Sewage Treatment Plant Detergents, nitrates, phosphates,
materials with high BOD or COD.

In dustr ial Waste Trea tment Plan t Same mater ia l s as from Pla ti ng
Shops , Paint Stripping Shops, etc.

Plating Shops Cadmium , chrom i um , z inc , n icke l ,
man ganese , cyanide , ac id , alkal i

Paint Stripping Shops Nickel , cyanide, chrom i um , materia l s
with high COD, phenols , caust ic
agents

Photographi c Shops Tox ic organic compounds , organ ic
acids , materials with high COD,
heavy metals , cyanide .

Was h Racks, Vehi cle Ma intenance Oil s, grease , detergents,
Shops , Corrosion Control Shops industrial solvents.

POL Facilities Oils , fuels.

Golf Courses Pesticides .

Runway de-icing and aircraft BOO, ammonia , nitrates 1 urea
anticing/de-icing operations

I- ______________________________________________________ ______________________________________________________________

-V V
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8. The misuse of pesticides is another common cause of
fish kills on Air Force installations. Golf courses are the main users
of pesticides due to the need for continuous control of insects , weeds an d
fungi . Insecticides , herbicides and fungicides are applied to golf courses
at substantial rates. These materials are toxic to fish when present at
elevated concentrations in the aquatic ecosystem. Pesticides can enter
the aquatic habitat by runoff from the treated areas , by drift into water
from near by spray opera tions , and by direct treatment of the water for
control of aquatic weeds and algae. Due to the persistence of the active
ingredient (toxic material), some pesticides appl ied several days before
a rain may still be toxic if washed into receiving waters. In cases of
chlorinated hydrocarbon insecticides , this toxicity may persist for years.

9. Although of only occasional concern , construction near
bodies of water may lead to fish kills. Removal of cover vegetation allows
rapid erosion and runoff of surface soils. This in turn is the cause of
high silt in the receiving water which can clog gills or increase turbidity
of the water thereby reducing natural algae growth. Chemi cals and fuels
associated with construction equipment and materials may be found in the
upper layers of soil at sufficient concentrations to affect receiving
waters and cause a fish kill.

10. These examples are given primarily as those of acute
fish kill situations. However, at low levels all the materials mentioned
can cause a chronic fish kill situation.

SECTION D. POSSIBLE PREVENTATIVE MEASURES

1. Prevention of fish kills or lessening their total effect
is the responsibility of base level personnel . Personnel responsible for
on—site investigations of fish kills should acquaint themselves with those
activities at their installation that might be the source of the problem .
These include those listed in Table I and possibly others unique to a
specific installation. Direct contact with the personnel at these activ-
Ities should be accomplished to:

a. Insure that such shops have proper treatment of waste
materials and that recommended corrective measures are taken when potentially
hazardous con d i ti ons are foun d .

b . Stress the need for immediate reporting of accidenta l
release or spill of toxicants or hazardous materials to sewage treatment
plant or industrial waste treatment plant personnel since these activities
may be able to prevent or lessen the toxic effect.

c. Stress the need for reporting accidenta l release or
spill to the office responsible for fish kill investigation so that pre-
ventative measures or advance preparation for an investigation can be
accomplished .

J d. Implement these preventative measures through an
active and vigorous base-wide education program.

6 
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e. Insure that the ins talla tion Env i ronmen tal Protect ion
Coninittee has approved all fish kill contingency pl ans and that reports of
all fish kill incidents , or simi lar occurrences , are d i scusse d dur ing
meetings of the Committee .

SECTION E. GUIDELINES FOR ON-SITE INVESTIGATION OF A FISH KILL

1. An awareness of possible causes and potential hazards is
helpful in determining the cause of a kill , but the most important factor
Is getting a qualified person to the site of the kill as soon as possible.
The importance of rapid on-site investigation cannot be over—emphasized .
Dead fish decompose rapidly, especially in warm weather, and it is
impossible to obtain useful data from necropsies and tissue analyses of
decomposed fish. Typically a kill results from an introduction of a “slu g”
of toxicant. Delayed arrival on-site often allows the toxicant to be
diluted or degraded to such a degree that it can no longer be detected or,
when flowing water is involved , allows the toxicant to be carried a consid-
erable distance downstream. Rapid response may allow the investigator to
observe and note the behavior of dying fish , and such information often
gives considerable insight as to the cause of death.

2. Prior preparation is of importance in a fish kill investi-
gation . Personnel responsible for investi gation should have on hand the
necessary and proper equipment and supplies. Time lost in obtaining
equipment or supplies prevents rapid on-site investigation and sample
collec tion.

3. Upon reaching the site of a kill , the investigator should
accomplish the following:

a. Assess the extent of kill.

b. Determi ne pH , DO , and temperature of affected water
and representative unaffected water.

c. Col l ect water sampl es for chem ica l ana lysis at USAF
OEHL from the same locations used in paragraph b above .

d. Collect representative samples of affected organisms .

e. Record all facts and observations concerning the fish
- 

kill.

4. Extent of Kill: Determine the size of the affected area
and the numbers , t inds , ancFsfzes of fish involved . Al so note other kinds
of organ i sms k i l le d , such as sala man ders , frogs, turtles , aquatic insects,
crayfish, etc.

7
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5. pH, DO and Temperature: Equipment for determining pH and
temperature should always be availabTi, but equipment for determining DO —

su ch as an elec tron ic probe type DO meter , is seldom available to those
individ uals responsible for on-site investigation. If such is the case,
arra ngemen ts shou ld be ma de w ith sewa ge trea tment plan t personnel or other
organizations for such determinations . A ll three values should be determined
at the following locations: at least two points in the ininediate kill zone;
in stream situations , at one point above the kill and 2—3 points downstream
(downstream points should include any area where fish are dying or where 

V

any unusual behavior of fish or other aquatic animals is noted and at least
one point where all conditions appear normal); in lake or ponds, 2—3 points
away from the kill zone, if possible.

6. Water samples should be taken at the same sites where
pH , DO and tempera ture are measured . When these samples are sh ipped to
USAF OEHL they shoul d be accompan ied by the proper sample su bmission forms ;
“Non-Potable Water Analy sis ,” OEHL Form 1, and/or “Water Analysis for
Pesticides ,” OEHL Form 3. Copies of these forms are in the Appendix. The
submission form for chemical constituents , OEHL Form 1 , divides analyses
by preservation group (Table II). The analyses are grouped into cate-
gories , each of which requires a different combination of container,
preserva tive an d sampl e vo l ume (Ta ble I I I ) .

a. In all fish kill investigations , also immediately
collect approximately eight liters of water from the site of the kill
and , if possibl e, from an unaffected portion of the same body of water.
Add no preservatives to this water and ship to USAF OEHL for aquatic
bioassay.

b. In some fish kill investigations , pesticide analyses
of the water are required . The water samples for pesticide analyses must
be collected in clean glass containers and capped with teflon-lined or
aluminum foil-lined (dull side in contact wi th sample) lids. Plastic
containers are unacceptable for containing water samples to be analyzed
for pesticides. For the purposes discussed in this report, clean glass
containers are those that have been washed wi th 5% nitric acid , rinsed
with distilled water, rinsed with acetone, air dried and then capped .

c. The instructions for filling out both OEHL Form 1
and 3 are located on the back of the forms. The top of the form should
be filled out as completely as possible and the sample containers clearly
labelled with the installation name , sample site number , and the preservative
used. Place return address in Block 1.

7. Representative Samples of Affected Organisms: The number
of organ i sms kil led , in part, will determine the number of specimens
included in a representative sample. Preferably 10 individuals of each
species of fish should be collected . However, when fewer than 10 of a

V 
given species are affected, all should be collected . Good judgement is

8
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TABLE II
Listed below are typica l water analyses within the USAF Occupational andEnvironmental Health Laboratory capabilities , divided in groups based onsample vo l ume, conta iner , and preservation requirements. These require-ments are given in the attached table for each Preservation Group.

PRESERVATION GROUP A

Chemical Oxygen Demand Total Organic Carbon

PRESERVATION GROUP B

Oi l/Grease

PRESERVATION GROUP C

Ammonia Total Kjeldahl Nitrogen
Nitrate Phosphorus - Ortho
Nitrite Phosphorus - Total

PRESER VATION GROUP 0
Cyanide Cyanide-free

PRESERVA TION GROUP E
Phenols

PRESERVATION GROUP F

Arsenic Copper NickelBarium Iro n Potass i umCadm ium Lead Selen i umCalcium Magnes i um Si lver
Chromium Manganese Sodium
Chronlium-Hexavalent Mercury Zinc

PRESER VATION GROUP G
Acidity Color Specific ConductanceAlkalin ity Fluoride SulfateBoron Hardness Surfac tantsChloride Residue Turbidity

PRESER VATION GROUP H 
V.

Pesticides
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TABLE III

SAMPLE VOLUME , CONTAINER , AND PRESERVATION REQUIREMENTS
FOR THE CATEGORIES OF ANALYSES GIVEN IN TABLE II

PRtSERVATIOti I MiNIMUM CONTAINER V

GROUP VOLUME’ TYPE PRESERVATIVE2

A 100 ml3 Plastic Add 0.2 ml concentrated sulfuric
acid/lOO ml.

B 1000 ml Glass Add 2 ml concentrated sulfuric
acid/l000 ml.

C 1000 ml Plastic Add 2 ml concentrated sulfuric
acid/ l000 ml .

D 1000 ml Plastic Add 8 sodium hydroxide pel lets/l000 ml
Neutralize oxiding agents with ascorbi

- ac id. ‘Then add an additional 0.6 mg
ascorbic acid/1000 ml .

E 1000 ml Glass Add concentrated phosphoric acid to
pH 4, plus 1 gm copper sulfate/l000 ml

F 1000 m15 Plastic Add 5 ml concentrated nitric acid/1000
ml.

G 1000 ml 5 Plasti c None.

H 2000 ml Glass Submit s~mple unpreserved , and use aTeflon (R) or alum inum foi l (dull side
in contact with sample) liner in the
bottle cap. Use two 1000 ml bottles.

one quart sample is an acceptable substitute for a 1000 ml sample.
2~~~ not add preservative If it will cause an adverse or unsafe reaction with
the sample, especially wi th industrial process samples . For example, in the
oil/grease analysis (Preservation Group B) of a cyanide plating tank solution ,
DO NOT add sul furic acid . Contact the USAF Occupational and Env ironmental
Health Laboratory for guidance In these situations .
3Can be included In the 1000 ml of Preservation Group C if both are submitted .
~Test a drop of the sample with potassium Iodide - starch test paper (KI-
starch paper); a blue color ind icates the need for treatment. Add ascorbic
acid a few crystals at a time until a drop of sample produces no color on
the indicator paper.
5If analyses for dissolved constituents are requested, the minimum sample
volume must be filtered through a O.45~ membrane filter before preservation.If both dissolved and total analyses are requested in a preservation group,
then two separate preserved volumes must be submitted for that group, one
fil tered, one unfiltered. A filtered sample should be labelled with the
normal labelling but with the Preservation Group letter code followed by
“filtered .”

10
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~~ necessary when collecting fish. Ten 6-pound bass would not be necessary,
three would be adequate. In general , small fish require larger numbers in
samples and conversely, larger fish require lesser numbers. Fish should be
collected as soon as possib le , wrapped in aluminum foil with dull side in
contact with fish , placed inside plastic bags or other containers , and
frozen as soon as possible . DO NOT COLLECT DECOMPOSED FISH . Representatives
of the same species taken from outside the zone of kill but tn the same
body of water should be col lected, if possible. Turtles , frogs, and other
vertebrate animals should be handled in like manner . Invertebrates (such
as aquatic inse:ts, crayfish , cl ams , etc.) also should be handled in this
manner , but numbers of individual s should be increased for small forms.
All samples should be labelled in the same manner as indicated for water
sample.

8. Shipment of Biological Samples:

a. The policy of USAF OEHL is not to analyze fish tissues
until a substantiated causative agent is determined . The time and effort
that is expended in analyzing tissue for all possible toxicological agents is
prohibitive . Unless the suspected cause can be substantiated by either
analysis of the water samples or death of bioassay fish after exposure
to the water sample at USAF OEHL the tissue samples are not analyzed.
Therefore, specimens of affected organisms should be maintained by the
on-site investigator and not shipped to USAF OEHL until the water samples
have been analyzed and a possible causative agent identified . After noti-
fication from USAF OEHL that fish samples are required , the investigator
should prepare the specimens for shipment. They must be shipped by the
fastest possible method , usually commercial airl ines. The samples should
be clearly marked as frozen specimens and packed on dry ice.

b. Biological samples can also be submitted to IJSAF OEHL
for identification of species. These fish can be preserved in formaldehyde,
formal in , or alcohol and shipped with the water samples .

9. Observations: While on site , the investigator should note
all conditions orpotenttai importance. Some of the more important
observations include the following:

a. Behavior of dying fish.

b. Rate of stream flow .

c. Prevailing weather conditions.

d. General appearance of water.

e. Presence of oils , grease, and scum.

f. Presence of algae.

g. Behavior of other organisms .

11 
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10. Rate of stream flow may be an important factor regarding
water samples. If it is suspected that a “slug ” of toxic material entered
the stream and if the time of entrance is known, the rate of flow can be
used to estimate the downstream posi tion of the toxicant and, if possible,
water samples should be obtained from this location . When a “slug ” of
toxic material is known to have been released i nto flowing water, immediate
consideration for downstream users is imperative . Determination of identity
and amount of toxicant released may allow treatment of the “sl ug” to elim-
inate or reduce downstream effect. At a minimum , warnings should be issued
to downstream users, especially in cases where the material is toxic to
humans.

11 . After completion of on-site investigation , all water
samples and frozen specimens (when requested by USAF OEHL) shoul d be
forwarded to USAF OEHL . Water samples and frozen specimens are to be
shipped on a Government Bill of Lading (GBL) by air express. Before
shipping , contact USAF OEHL, AUTOVON 240-3667, and provide the name of
the airl ine, the flight number, and the estimated time of arrival . A lso ,
obtain from USAF OEHL the name of the Laboratory Duty Officer and have
his name noted on the GBL. If possible , include a map of the area labelled
to show the Sewage Treatment Plant and the Industrial Waste Treatment Plant
and their outfalls , storm dra i nage, the area of the kill , and other perti-
nent data . The field investigator should contact USAF OEHL by telephone
as soon as possible after completion of the on-site study. Contact personnel
normally are those assigned to Env ironmental Assessment Branch, Consultant
Services Division , USAF OEHL. Be prepared to furnish USAF OEHL with addi-
tiona l information , such as:

a. Description of the affected body of water.

b. Drai nages (and effl uents) into this body of water.

c. History of recent discharges or runoff into affected
water including source , time and any unusual contents of the discharges .

d. Name, office symbol and telephone number of the requestor.

e. Item 3 in the Appendix is a copy of the form used by
USAF OEHL in recording a fish kill. The field investigator should be
prepared to answer as many of the questions as possible.

SECTION F. OCCUPATIONAL AND ENVIRONMENTAL HEALTH LABORATORY ROLE IN FISH
KILL INVESTIGATIONS

1. USAF OEHL personnel are always available for consultation on
fish kill incidents or to answer questions related to any aspect of this
document. Normally, personnel of the Env ironmental Assessment Branch,

V 

Consultant Services Division (AUTOVON 240-3667, Commercial 512/536-3667)
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are responsible for fish kill investigations . Duty hours are usually
sufficient for consultations on fish kills , but in cases where the field
investigtor needs immediate support during other hours USAF OEHL personnel
may be contacted through Brooks AFB Command Post, AUTOVON 240—3278.

2. After coordination with the on-site i nvestigator, USAF QEHI
will determine what laboratory analyses should be accomplished . Typically
a bioassay and a complete water analysis will be accomplished . Analysis
for specified pesticides will be done on request. Necropsy, gross exam-
ination , and chemical analysis of ti ssues wi ll be carried out on frozen
specimens if necessary. Biologists at USAF OEHL will interpret results of
all tests and forward a report to the requesting base.

SECTION G. POSSIBLE LEGAL IMPLICATiONS OF FISH KILLS

1. Air Force policy Is that all Air Force installations are
required to comply with Environmental Protection Agency guidelines , or
State Water Quality Standards , whichever are more stringent . Fish kills
are, in most cases, covered by state laws, and can result in court actions
against the person or installation responsible for the kill. Because
l aws governing fish kill incidents vary considerably in different states
and because these laws are periodically revised , no attempt is made to
discuss specifics. More precise Information of the l egal implications
may be obtai ned from the Staff Judge Advocate . Also , each installa tion
is required to have a Base Oil and Hazardous Substance Spill Contingency
Plan , and this document should be periodically reviewed.

2. The possibility of lega l action following a fish kill
incident again emphasizes the need for rapid response and accurate on-site V

investigation . Remember that any or all personnel involved in an investiga-
tion might be called on to testify in a court action .

13 
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GLOSSARY

1 . Biochemical Oxygen Demand (BOO) - the amount of oxygen removed (used)
from water as a result of waste decomposition by microscopic organisms
in the water.

2. Decomposition - the complete breakdown of chemical materials into
their component elemental parts; in water, industrial and domestic
waste decompositi on occurs as a result of a combination of chemical
reactions and the biological activity (metabolism) of many kinds of
microscopic organisms .

3. Ecosystem - a system, or complex , made up of a commun ity of animals ,
plants , and bacteria and the physical and chemical environment with
which it is interrelated .

4. Epizootic - an epidemi c among animals other than man.

5. Genetics - the study of heredity or the study of the transmission of
traits.

6. Metabolism - the sum of all of the chemical and physical processes
occurring in an organism and essential to that organism ’s survival
and ability to reproduce.

7. Mutagenic - capable of causing permanent change in the genetic
structure of an organism ; can result from exposure to various
chemicals and types of radiation ; the great majority of such
induced changes in genetic structure (in the DNA) are harmful
and may cause death of the exposed individual or lead to pro-
duction of off-spring with greatly reduced potential for
survival , the l atter because offspring inherit , or receive,
their genetic structure from their parents.

8. Necropsy - the examination of a dead body including dissection and
microscopic examination of selected parts ; a post-mortem examination.

9. Parasite - an organism that lives on or in another organism (the host)
and receives benefi t (such as food) while causing harm to the host.

10. Physiological - referring to the normal functioning of the various
vital organs (gills , heart, muscles , etc.) of an organism.

II. Sublethal - less than lethal amount .

12. Substrate - the material on which water microorganisms live and feed.

13. Synergism - an additive effect such that the combi nation of two
nontoxic levels present becomes toxic.

--- - •  
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‘ I
14. Voiding - emptying, vacating, clearing.

15. Water turnover - the thorough mixing of the water in many lakes
occurring seasonally when water temperatures and other physical
features are nearly equal at all depths.

15
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________2. LADORAT ORY PERFORMING ANAL .Y1~~ 2. LAS UMP~5 N%M ER .R I I~~1IN $A~ PI.EiS I~ -

00005
SAMPLE COLLECTION INFORMATION S. DAT E RECC IVED $~ L OAfS MUL.YSIS

7. SITE DESCRIPTION • V

ON-SITE ANM.YT~CM. Rt$UL.TS 
V -

S. SITE LOCAT ION NO ~S. FLOW NA TE A? ~~1.E to . WEATHER 00041 JS. WATEW T~~~~~pT.~~~ IS. s... us
I s.o.s 000 10 I 00400

1./NIH o
~ [ 

UNITS NW/I.

~I. ~OLLECT1~~~ oAt E/UW~~I0D IS. lA ME OF COLLECTO R II. RESULTS OF OTI4EN ON-aft ANAI.VSES

~3. SAM PLINO TECHNIQU E .14. Ph ONE NUMSER V

I
IS. REASO N FOR SAMPLE IUUMIUION

NPDES I

ANAL.YSES REqUESTED AND RESIJLTS

— 
A. P R IMA RY DRINKING WATER STANDARDS (4OCFR 142) (Pr.s.fv.tlo,. Gioup H) __________

PARAM ET ER lOrM. SL~
,L I~~X~~ZV M.I.SO PARAMETER_- ~~t*I.

V ENORIN 3IJgo 0.2 iSO/I.. 2, 4-0 39730 100 5 0/1.

LIHOAH E 35752 4 M O/I. 2.4. S-TP S1LVE~ 39740 
— 

10)1 GIL.

IIETHOXYC I4 &.OR 100 .5 0/:. 
____________ —

TOXAPH ENE 35400 sit 0/1.

__________ .~~ NON-POTADLE WAtER A NAL~~S2 S FO~~~PESTIC8DES_(Pre.ervi.Uon Oioup H) __________

P A R A M E T ER OT A L ~ 10/L P A R A M E T E R  1TOTAL ~LG / L~ PARAMETERS (SPECIFYI •~LWA.

AL ORIN 31330 METHOXVCHLOR 31400

CHLORDA HE 31)30 
• 

TOXAPI4ENE 11400

DOT ISOMERS 35370 2.4—0 1,1 )0

DIELORIN 25110 2.4.S—TP SILVIX 31710

ENDRIN 31310

HEP1’ACNLOR 35410

NEPTACNI.OR
EPOXIDE , 35420 

.

• LINOA NE 35752
- - -

1. ORGANIZATION REQUESTING ANA LY*~~ CHEMIST

.

R E V I EWED SY

V APPROVED SV

- OSNt. :OOr,. WATER ANALYSIS FOR PESTICIDES / 1 V - 

~~~~~
-
T V ~~~1~~ V iV II I ~~~~~~~~~~~~ ±V. .~i
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1. complete one set for each sample submitted.

2. A~- OE!!I Form 1, Non—Potable Wate r Analysis , for all non—potable water analysis (suc h as stream surveillance
.~emple ,f i~th kill water , waste treetnunt effluent analysis, etc.) unleca pesticide analysis is desired.

I • Use QEI-IL Form 2 , Potable Water Analysis, for all drinking water analysts unless pesticide analysis is desired. -

4. lime ~E1iL F~rin 3, Water Analysis for Pesticides , for all water samples When pesticide analysis is desired.

I3L( )~1( NO . INSTRUCTIC*~S

1. Name and mailing address of activity submitting sample. 
—

2 . N ame and mailing address of laboratory performing analysis.

3. Reserved for laboratory performing analysis. ¶

4. The sample number assigned by the requesting organization for local sample control. This should be
an eight digit number defined as follows :

a . The first digit indicates the reason for sampling, with the.. values:

1 — routine monitoring sample

2 - check sample, for verfication of previous sample V V

3 - special purpose sample , taken as the result of sca’e unusual activity at the sampling sit.,
i.e ., disin fection of u water main, chemical spill in a stream, etc . V

b . fl~ second digit indicates the person collecting the sample. A number fran 1 to 9 should be V

locally assigned to each collector , and a record kept of the period of t ime during which he
held the number , to permit subsequent reuse of the values es needed . V

a . The third and fourth digits are the last two digits of the year during which the sample wa, taken

d . The fifth through eighth digits are the sequential number of the sample relative to the total
number of environmental monitoring samples of all types ( water for pesticide, non—potable water,
air pollution , industrial hygiene, radiation , etc .) taken that year.

5. Reserved for laboratory performing analysis.

6. Reserved for labora tory performing analysis. - - - -

7. A brie f word description of where the sample was taken . ( <32 letters .) V 
-

~~. Site identification number , assigned by the installation lAW Atch l,AFR 19—7.

9. Flourate at sampling site , in gallons per minute . -

10. Weathe r conditions . See Table 1, General Instructions for Water Sample Submission to the 11321 C~ka~.

11. If sample ~s a grab sample ,specify date and time of collection. If sample is a canposite, specify -
start ing and ending date and t ime . Use the 24-hour clock system for -specifying t ime.

12. Name of person who collected the sample.

13. Specify sampling depth,ssmpling equipuent and frequency of canpositing (if applicable). - V

14. Phone numbe r at which the sample collector can be reached . Specify Autovon or C~~~~rcia1 (preferabl y
Autovon for samples submitted to Air Force laboratories).

15. State reason for sampling , e.g., routine mandated monitoring, routine local pol icy monitoring,
validation of previous result , spec ial purpose sample ror fuel spill , f ish kill , etc.

1.  Wa ter temperature at time of collection ,in degrees Centigrade (Celsius).

17. p11 at time of collection , in standard pH unite , a
18. Dissolved oxygen at time of collection , in mg/i . -

19. List all other analysis performed on sit, and the results of any ccsnplet.d analysis. Results of SOD
or other tests which would have delayed sample submission, should be sent to the labOrStOl7V lq
telecon (Cc*is) or message (overseaS), referencing requestor’e .s~~l. number, 5100k 4. v I

ANALYSES
REQUESTED rirele analyses code numbers corresponding to the parameters for which analyses ax% desired. - 4-~~~bmit sample per General Instructions for Wate r Sample Submission to the USA! ~~ 1L.

R~~ JIXS Use this section for continuation of any of the above items . 
- 

- 
- V
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2. LABORATORY PERFORMING ANALYSIS 3. LAS $AMPL.W NUMUR 
- 

~~~~~~~~~~~~~~~~~~~~~~~~ 
-

______________________________________________ _______________________ 
0000s 000*5

SAMPLE COLLECTION INFORM ATION ~ pAir RECEIVED BY DA TC ANAlYSIS

p. 7. S I T E  DESCRIPTION I
ON-SITE ANALYT ICAL RESULTS

8. S IT E  LOCATION NO S. FL OWR A ~TE AT SITE ‘tie. WEATHE R 00041 IS. WATER TE~~~ ~i7. PH 3 1e. WIBS ~~
000 55 I 00010 J 00100 I 00100

GAL/N IH .C UNITS J MG/L
II. COLLECTION DATE/PERIOD 15. COLL ECTO R’S NAME IS. RESULTS OF THER ON-SITE ANALY SSI

IS. SAMPLING TECHNIQUE II. PHONE NUMBER

REASON FOR SAMPLE SUBMISSION

NPDES C

___________________________ ANALY SES REQUESTED AND RESULTS 
____________________________

PRE5E R~~4TION GROUP A PRESERVATION GROU P F PRESERVATION GROU P. G —
P A R A M E TE R  1I2.L~_L MG/ L PARAMETER DISS T O T A l  PARAMETER T0TA ~ MG/L

Ch.mlcal Oxy~ .n AR SENIC ot ooc 0100 2 BORON 01022 
• 

4~.t

~~~~~~~~~~~~~~~~~ joosao 
_ _ _ _ _ _ _ _ _  

BARIUM 01005 01007 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

01020 
•

V 

CADMIUM 0t025 01027 CHLORIDE 00940

PRESERVA TION GROUP B
P A R A M E T E R  M G / L  

CHROMIUM 01030 01034 COLOR 00050 unit .

FR EON.IR Method 00560 
• _ _ _ _ _ _ _ _  — 

01032 
_ _ _ _ _ _ _ _ _  

FLUORIDE 00951 
_ _ _ _ _ _ _ _ _

COPPER 01040 01042 R..1s~i. PU- 00515
— _______________ ____________ — • terabl. (TD5~ — q

PRESERVATION GROUP C 
IRON 01046 01045 

Re.hBi. Non oosso
PA RA M E T E R  

~~~~~~~~~ 
MG/L 

__________ — a Flit (SO) •

A ONIA..N 00610 LEAD 01049 01051 R.d~~~ oosoo
_ _ _ _ _ _ _ _ _  

. 
_ _ _ _ _ _ _  — _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

.
Nf l ’R.4TE ..N R•.I#j e V

Cd R•duct. M.thod MANGANESE 01056 01055 
• 

0050$

NI TRI TE ..N 00615 
• 

MERCURY 71890 71900 00095 1Q~ Iao.

~~~~~OKil II 00625 NICKEL 01063 01067 
_ _ _ _ _ _  _ _ _ _ _ _ _  

00943

_ _ _ _ _ _ _ _ _  

70507 
• 

SELENIUM 01145 01147 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

C
PHOSPHORUS 00663 SILVER 01075 01077 TUR8~~~TY 00075 Units

_ _ _  _ _ _  _ _  

01090 01092 
_ _ _  _ _ _  _ _ _

PRESERVATION GRIOUP 0 CALCIUM 
00913 00916 -~~~~P A R A M E T E R  IT O T A L  MG/L as Ca • i

CYANIDE T OO72O 
MAGNESIUM 00925 00927

~ t~
’
~~i~ 1oo~ : POTASSI UM 00935 7 : 4i- 

_ _ _ _ _ _ _ _  ~~
- 
_ _ _ _ _ _ _  V -

________________ I _________________ 

soDiuM 00930 00929

PRESERVATION GROUP E PRESERVATION GROUP J
P A R A M E T E R  TOTAL I 1G/L 

__________ — — ___________ PARAM ETER I
PHENOLS 32730 pa
— p 

— — —  _ _ _ _ _ _ _ _

I. O R G A N I Z A T I ON REQUESTING ANALY SIS CHEMIST

REVIEWED •Y

APPROVED BY

OEHL NOV 75 1 

_ _ _ _ _ _   

NON—~~TAILE WATER ANALYSI$ 
~~f rV  ~~~~~
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:NSTI~JCT :CV~C FOR ~O~~L!TING OEHL FO~~ 1

1. ~~~~let. ons set for each sample sub.itt d.

l.~~ ~~~I~T ~ rc) 1,\’ - t a ~~.- Wat~ r !-~a~y~ii.~, f r  a~’~ non-p-~-~ih )5 water analysis ( such as stream surveillance
itpl~ , :‘ sJ~ Ic~U Wutor , w5st~ treatsent effluent anaiy,j 1~~, etc .) unleBs pesticide analysis is desired .

V ) . ~~~ - :- ~~~‘. E~~rm 7 , R~~ ’ 1c, Weter Anilya th , fo r cli dr ” ktnr w:,tt r :ms]yata unless peaticide snal.ysia is desired.

~~F’~~ V F i ~~ 3, Wnt er Analysts for ~~stieides, fo~ eli wut ~r samp les when pecttcide analys is is desired.

~~
(
~~ P: NC) . 

— __________________________________-- 
INSThUCTIONS

1 N:ur~ ~I~5I nett ling address of act~v L t y  submit t ~ng samp l~~. 
V

me ~:d mail ing address of laboratory performing analysis.

3. ~teserved for laboratory per forming analys th . -

4.  :-n. sample number assigned by the requestinf organization for local sample control . This should be
an eight digit number defined as follows : V 

-

s. The fi rst digit indicates the reason for sampling, with -these values:

i. — r~~tine monitoring sample 4

2 — check sample , for verficatipn of prc~iIoue sample

3 — special purpose sample , taken as the result of some unusual activity at the u~~ling site, t
i.e., disinfec t ion of a water ne in , ~hemical 5pill in a stream , etc .

b . 7he second digi t indicates the persor collecting the sample . A number froel 1 to 9 should be
:ocalij a~s1~~s~d to cactI collectcr , .r- ~ ~ record kept of the period of tine during which he
held tne number , to permit subsequent re~.se of values as needed .

The hird and fourth digits are ~~ e ia:~ two digits of the year during which the sample was taken .

The f i f t h  th~-o~.~h ei~~h~~-. i l~ its are the sequential number of the sample relative to the total - 
-

-~~v rorune r~ a1 ~ic~~~tor~~~V samplcV s ~f all types (wa ter for pesticide , non—potable water ,
air polh t~on , industrIal V~ygiene , ra~11Rtio n , etc .) taken tha t year .

Reserved for laboratory performing analysis.  t -

e . Reserved for laboratory performing analysis.

b r i e f  word description of where the sampl~ w~z taken (c 32 letters).

-‘ .~ttc ident i fi ta t ion  numbe r , assigned by the intItailation lAW Atch 1,AFR 19—7 .

°. ~‘lowrste at sampling site , in gallons per minute.

j ~)~ Weather conditions . See Table 1, C)eneral Ins .r~ction6 for Water Sample ~~bm~ssi r. to the U~AF OEIU.. I -

11. If sample is -
~ ,rab sample,specity date and tir~e of collection. :t simple is a composite, specify

~t~ rtin~ and -~nding date and t ime . Use the �~ —~~ur clock system for specifying tise.

12. Name of pe rson ~~~ collected the sample.

13. 3peetl’y samplinp depth , sanpi Lii , equtprvmt Ann V I_ V ,.u oflcy of compositing (if appliosbie). a

14. Phors~ numbe r at which the .~amp1e coliector cau V 1 reaVth~~ d . Specify Autovon or Coi~nercial (preferably
Autovon for samples su bmIt - - I  to Air ~~~ le - -.’ntoric-s).

l~~. State reason for sampl in,’, . 1 . ,  rou t i r .  meIl ciV .t d monitoring, routine local policy monitoring,
validation of previous result , special purpose ;~mp1e for fuel spill , fish kill, etc

1’.. Water temperatur-a at tL~.e of collection, in de1~-ees Centigrade (Celsius).

17 . p11 at t im e 01’ col~ oct ion , in standard pH units,

i- - . Dlss~ñved oxyp~er. - t t ime of collection, in ing/1 . r
~~~~ 

List all other analyses oe- - - - -ned on s ite and t~e results f any completed analysis. F ults of SIX)
~~~~ or -~~‘-.er t~~st. w~ ‘h wotld )~

. -
~~ delayel sample submission , should be sent to tlY labor ry by

- ~“PNU3 ) r ’ message - -orseas), re:’orenc ing request i s  sample number, B’ ok 4.

A$ALYSES
~~~ES7.~ ~~:~~1 ar~~ y.~~s c- le numbe , -.- . ‘respo- .~ . ‘-o tha ~j zj rame t for which anajy.es re d ~d .

~~bini sa.- ple per ‘,enera) r’uctio : : f -  Witer Sample f bmission to the USAF EHL .

p,~~ ç~~ :j  Use t~ j c JV) ct in contL on of any of th~ a: ‘e iter
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REPORT FORM FOR FISH KILLS

Date:

Base: - 
-

Person Collec ting Information :

Office Symbol :

Phone Number:

Date and Time of Kill:

Number of Fish Affected:

Number of Kinds of Fi sh:

Identification of Fish:

Size of Area :

Description of Water Body:

Dra inage into Water Body:

Location of SIP:

Suspected Tox ic Chemica l s :

Weather Conditions :

f Plant Growths:
S

Color of Wa ter :
DO:

Temp:

pH:

Behavior of Dying Fish:

Other Organisms Affected :

History of Base Action :

Sample Containers: Use ONLY CLEAN or washed , acetone rinsed , air dried glass
sample containers with foil between lid and samp le. Freeze
fis h and biological samples in alum inum fo il dul l ~~~toward sample - ship most expedient method.

Materials and Samples That May be Requested: Map of area locating kill ared .
Two gal of affected water. One q~l
of water outside of affected area .
Ten lbs o~ fish; ten fish of each
kind . If possibl e obtain fish f ror’

unaffected area. Sediments & n t,ds,
- — - Other organisms .
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