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I. SUMMARY

In 1977 there were 436 outbreaks of foodborne disease involving 9,896 cases
reported to the CDC Foodborne Disease Surveillance Activity. Etiology was confirmed
in 36% (157) of the outbreaks; the majority (101) were caused by bacterial agents.

II. INTRODUCTION

The reporting of foodborne and waterborne diseases in the United States began
about 50 years ago when state and territorial health officers, concerned about the
high morbidity and mortality caused by typhoid fever and infantile diarrhea,
recommended that cases of enteric fever be investigated and reported. The purpose
was to obtain information about the role of food, milk, and water in outbreaks of
intestinal 1llness as the basis for sound public health action. Beginning in 1923,
the United States Public Health Service published summaries of outbreaks of gastro-
intestinal illness attributed to milk. 1In 1938 it added summaries of outbreaks
caused by all foods. These early survelllance efforts led to the enactment of
important public health measures which had a profound influence in decreasing the
incidence of enteric diseases, particularly those transmitted by milk and water.

From 1951 through 1960 the National Office of Vital Statistics reviewed reports
of outbreaks of foodborne illness and published summaries of them annually in Public
Health Reports. In 1961 the Center for Disease Control (CDC), then the Communicable
Disease Center, assumed responsibility for publishing reports on foodborne illness.
For the period 1961-66 CDC discontinued publication of annual reviews, but reported
pertinent statistics and detailed individual investigations in the Morbidity and
Mortality Weekly Report (MMWR).

In 1966 the present system of surveillance of foodborne and waterborne diseases
began with the incorporation of all reports of enteric disease outbreaks attributed
to microbial or chemical contamination of food or water into an annual summary.
Since 1966 the quality of investigative reports has improved primarily as a result
of more active participation by state and federal agenciles in the investigation of
foodborne and waterborne outbreaks. Included in this report are data from foodborne
and waterborne disease outbreaks reported to CDC in 1977.

Foodborne and waterborne disease surveillance has traditionally served 3
objectives:

1. Disease Control: Early identification and removal of contaminated products
from the commercial market, correction of faulty food preparation practices in food
service establishments and in the home, and identificatlon and appropriate treatment
of human carriers of foodborne pathogens are the fundamental control measures that
result from surveillance of foodborne disease. Identification of contaminated water
sources and adequate purification of water from these sources are the primary
control measures in the survelllance of waterborne disease outbreaks. Rapid reporting
and thorough investigation of outbreaks are important for prevention of subsequent
outbreaks.

2. Knowledge of Disease Causation: The responsible pathogen has not been
identified in 30% to 60%Z of foodborne disease outbreaks reported to CDC in each of
the last 5 years. In many of these outbreaks pathogens known to cause foodborne
illness may not have been identified because of late or incomplete laboratory
investigation. 1In others the responsible pathogen may have escaped detection even
when a thorough laboratory investigation was carriled out because the pathogen is not
yet known to be a cause of foodborne disease or because it cannot yet be identified
by available laboratory techniques. These pathogens might be identified, and suitable
measures to control diseases caused by them might be instituted as a result of
thorough clinical, epidemiologic, and laboratory investigations. Pathogens
suspected of being, but not yet determined to be, etiologic agents in foodborne
disease include Group D Streptococcus, Campylobacter, Citrobacter, Enterobacter,
Klebsiella, Pseudomonas, and the presumably viral agents of acute infectious non-
bacterial gastroenteritis (e.g. rotavirus, parvovirus-like agents). Other pathogens
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ITI. TFOODBORNE DISEASE OUTBREAKS

A. Definitlon of Outbreak

For the purggée of this report a foodborne disease outbreak is defined as an
incident in which 1) 2 or more persons experience a similar illness, usually
gastrointestihal, after ingestion of a common food, and 2) epldemiologic analysis
implicates the food as the source of the illness. There are a few exceptions; 1
case of botuliem or chemical polsoning constitutes an outbreak.

In this report outbreaks have been divided into 2 categories:

1. Laboratory confirmed~--Outbreaks in which laboratory evidence of a specific

etiologic agent is obteined and specified criteria are met (see Section G).

2. Undetermined etiology--Outbreaks in which epidemiologic evidence implicates

a food source, but adequate laboratory confirmation 1s not obtained. These
outbreaks are subdivided into 4 subgroups by incubation period of the
illness~-less than 1 hour (probable chemical), 1 to 7 hours (probable
Staphylococcus), 8 to 14 hours (probable Clostridium perfringens), and
greater than 14 hours (other infectious agents).

B. Source of Data

The general public and local, state and federal agencles which have responsibility
for public health and food Protection participate in foodborne disease surveillance,
Consumers, physicians, hospital personnel, and persons involved with food service
or processing report complaints of 1llness to health departments or regulatory
agencles, Local health department personnel (epidemiologists, sanitarians, public
health nurses, etc.) carry out most epidemiologic investigations of these reports
and make their findings available to state health departments. State agencies
concerned with food safety frequently participate in the initial investigation of the
outbreak and offar laboratory support. Occasionally, on special request, CDC
participates in an investigation, particularly if the outbreak is large or involves
products that move in interstate commerce. State or other officials eventually
summarize the findings of the investigation on the standard CDC reporting form (see
Section E),

The 2 federal regulatory agencies which have major responsibllities for food
Protection, the Food and Drug Administration (FDA) and Department of Agriculture
(USDA), report episodes of foodborne illnessg to CDC and to state and local health
authorities, which {n turn, report to FDA or USDA any foodborne disease outbreaks that
might involve commercial products. The U.S. Armed Forces also report outbreaks
directly to CDGC.

By special arrangement pharmaceutical companies immediately report all requests
for botulinal antitoxin to CDC. This is sometimes the first communication of a botul-
ism outbreak to public health authorities, although physicians are urged to promptly
report all suspect botulism cases. In botulism outbreaks CDC works closely with
physicians, state and local health authorities, and FDA or USDA representatives to
provide diagnostic and therapeutic consultation and to rapidly identify the respon-
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IV. WATERBORNE DISEASE OUTBREAKS, 1977

In 1977, 34 waterborne disease outbreaks were reported to the Center for Disease
Control for the United States, a decrease of 3% from 1976.

A. Definition of Terms

In this report a waterborne disease outbreak is defined as an incident in which 1)
2 or more persons experience similar illness after consumption of water, and 2) epi-
demlologic evidence Implicates the water as the source of illness.

There 18 1 exception; 1 case of chemical poisoning constitutes an outbreak 1f the
water 18 demonstrated to be contaminated by the chemical, In most of the reported
outbreaks, the implicated water source was demonstrated to be contaminated; only out-
breaks assoclated with water intended or used for drinking are included.

In this report, municipal systems are defined as public or investor-owned water
supplies that serve large or small communities, subdivisions and trailer parks of at
least 15 service connections or 25 year-round residents. Semipublic water systems
are those in institutions, industries, camps, parks, hotels, service stations, etc.,
which have their own water system available for use by the general public. Individual
water systems, generally wells and springs, are those used by single or several resi-
dences or by persons traveling outside populated areas (e.g., backpackers). These
definitions correspond closely to those used in the safe drinking water act (PL93-523).
B. Sourceg of Data

Waterborne disease outbreaks are reported to CDC by state health departments. 1In
addition, the Health Effects Research Laboratory, Environmental Protection Agency
(EPA), contacts all state water supply agencies to obtain information about waterborne
disease outbreaks, and these data are included in this report. Personnel from CDC and
EPA work together in the investigation and evaluation of waterborne disease outbreaks.
When requested by a state health department, CDC and EPA offer epilidemiologic assis-
tance, provide expertise in the engineering and environmental aspects of water purifi-
cation, and as indicated, provide large volume water sampling for isolation of viruses,
parasites (Gilardia), and specific bacterial pathogens. A standard reporting form that
wag pretested Iin 8 states 1s now being used (see Section E). Data obtained on out~
breaks are reviewed and summarized by representatives from CDC and EPA. A line list-
ing of reported waterborne disease outbreaks in 1977 is included (see Section F).

C. Interpretation of Data

Data included Iin this summary of waterborne disease outbreaks have limitations
similar to those outlined in the foodborne disease summary and must be interpreted
with caution since they represent only a small part of a larger public health problem.
These data are helpful 1n revealing the various etlologles of waterborne diseases,
the seasonal occurrence of outbreaks, and the deficiencies in water systems that most
frequently result in outbreaks. As in the past, the pathogen(s) responsible for many
outbreaks in 1977 remains unknown. It is hoped that advances in laboratory techniques
and standardization of reporting of waterborne disease outbreaks will augment our
knowledge of waterborme pathogens and the factors responsible for waterborne disease
outbreaks.

D. Analysis of Data

In 1977, 34 waterborne disease outbreaks, a decrease of 3% from 1976 (35 out-
breaks), and 3,860 cases, a decrease of 24% from 1976 (5,068 cases), were reported to
CDC (Table 1). However, the number of outbreaks reported in 1976 (35) and 1977 (34)
represents a 33% increase over the 4~year average for 1972-75 (26). Increased re-
porting by certain states probably accounts for the increased number of recorded out-
breaks in 1976 and 1977. As in 1976, Pennsylvania accounted for more than one-
fourth of all reported outbreaks (10 of 34, 29%).

Figure 1 shows the geographic distributions of outbreaks by states. Nineteen
states reported at least 1 outbreak. TFigure 2 depicts the trend in reported water-
borne disease outbreaks in the period 1938-1977.

Table 2 shows the number of outbreaks and cases by etiology and type of water
gystem. Of 34 outbreaks, 20 (59%) were designated as '"acute gastrointestinal illness'.
This category includes outbreaks characterized by upper and/or lower gastrointestinal
symptomatology for which no specific etiologic agent was identified. In previous
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years these outbreaks were grouped under the category ''sewage poisoning". There were
14 (41%) outbreaks of known etiology: chemical (6), Giardia lamblia (4), Salmonella
(2), Shigella (1), and hepatitis A (1). In 3 of the 5 largest outbreaks an etiologic
agent was found, Giardia lamblia, in a municipal water system in New Hampshire (750
cases), photographic developer fluid (hydroquinone) aboard a U.S. Navy vessel in
California (531 cases), and Salmonella typhimurium in & municipal water system in
Iowa (206 cases). There were 3 outbreaks caused by contaminated ice and 1 outbreak in
which contaminated water was used to make whipped cream, the vehicle of infection.

The 6 chemical outbreaks were due to toxic amounts of copper (3) (4.0, 12.5, and
38.5 mg/liter), fluoride (24 mg/liter), photographic developer, and gasoline (10 mgm/
liter of leaded gasoline). The 3 outbreaks attributed to copper represent problems
assoclated with the leeching of copper from plumbing. In 1 outbreak, naturally corro-
sive water with a low pH in contact with copper plumbing caused high levels of copper
to be dissolved into the drinking water; in another, pH adjustment of naturally corro-
sive water was interrupted allowing copper to be leeched from plumbing; and in another,
"a defective check valve allowed carbon dioxide. from a drinking dispensing machine to
flow into the drinking water system lowering the pH and making the water corrosive to
copper plumbing.

In the 28 non-chemical outbreaks results of microbiologic tests of water samples
were reported in 21; evidence of contamination (presence of coliforms or pathogens)
was found in 86% (18/21). In the 4 outbreaks of giardiasis, Gilardia cysts were
identified in the water supply in the New Hampshire outbreak and were not identified
or results were unknown in the remaining 3 (Montana (2), Utah). Results of microbio-
logic examination were known in 3 of the Gilardia outbreaks and only 1 (Utah) were
coliforms (80 MPN/100 ml) identified. It is important that an attempt be made to iso-
late pathogens from the water supply during an outbreak to help establish the etilology,
but it is equally important to also document the presence of coliforms and document
thelr relative importance as indicator organisms for use in routine survelllance of
water supplies.

Most outbreaks involved semipublic (56%) and municipal (35%) water systems, and
fewer involved individual (9%) systems (Table 3). This distribution is similar to
that seen in 1976. Outbreaks attributed to water from municipal systems affected an
average of 191 persons compared with 81 persons in outbreaks involving semipublic
systems and 11 persons in outbreaks associated with individual water systems. Defi-~
ciencies in treatment (inadequately or untreated water) accounted for 26 (76%) of the
outbreaks. Untreated water (surface or ground) accounted for 14 of these 26 outbreaks,

Of the 19 outbreaks associated with semipublic water supply systems, 15 (79%) 1in-
volved visitors to areas used mostly for recreational purposes. Of these 15, 13 oc-
curred in the summer months May through September (Table 4).

E. Comments

The 33% increase in the number of outbreaks reported in 1976 and 1977 is probably
due to more complete reporting. Diligent investigation, such as was done in outbreaks
reported from Pennsylvania and California, can uncover relatively small waterborne
outbreaks that often originate from semipublic water syatems. It is hoped that simi-
lar investigation and reporting will be done by other states so that major deficiencles
commonly affecting semipublic water systems, especially in recreational areas, can be
better understood and ultimately corrected.

As 1n recent years outbreaks originating from semipublic water systems in recrea-
tional areas contributed significantly to the total number of waterborne outbreaks re-
ported in 1977; more than half occurred in camping areas. Water systems used on a
seagsonal basis or those that do not usually have an overwhelming demand placed upon
them by large numbers of visitors are now showing the strains of such pressure. Water
supply systems in such areas, especilally national, state, and local parks, must be
‘'routinely reappraised and monitored and corrections made to insure safe water under in-
creased demands. The large outbreaks that occurred in.1975 in Crater Lake National
Park (more than 1,000 cases) and in 1977 in Yellowstone National Park (more than 400
cases) underscores the actual and potential problems that can occur in recreational
areas.
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Coliform organism identification is used as an indication of fecal contamination
of water supplies and is widely employed in routine surveillance programs. Negatilve
results have usually been interpreted as providing assurance that the water 1s free of
enteric pathogens. This interpretation must be re-evaluated in light of data availlable
from waterborne outbreake of giardiasis.

In 1977, as in 1976, outbreaks of giardiasis (4) continued to occur. In 3 of the
outbreaks in which coliform counts were reported, only 1 (Utah) showed evidence of
water contaminatlon. In the New Hampshire outbreak and 1 of the Montana outbreaks
(200 cases) the water came from a surface supply and was chlorinated but recelved no
pretreatment (coagulation/flocculation, settling and filtration - Montana), or re~
ceived inadequate or defective pretreatment (New Hampshire - 2 water supply plants
involved). Although adequate disinfection data are not currently available, it is
felt that Glardia cysts are as resistant to chlorination as cysts of Entamoeba
histolytica, and therefore, high concentrations of chlorine and long contact times
would be required for cyst inactivatlion. Almost all of the outbreaks of glardiasis
documented in the United States since 1965 have occurred as a result of drinking un-
treated surface water or surface water in which the only treatment was disinfection.
Disinfection practices normally employed in these systems would not provide for high
concentrations of chlorine or long contact times, and it's likely that Giardia cysts
could purvive, whereas coliforms would not. The coliform test in these situations
would not provide assurance that an outbreak of gilardiasis would be prevented.

To limit the possibility of Giardia contamination of a surface water supply, the
watershed ghould be protected from human and 1f possible from wildlife contact.

Since this is not practical in most Instances, water treatment in addition to disin-
fectlon 18 needed to remove such cysts, Water filtratlon theories indicate that or-
ganiems the size of Giardia cysts should be removed by conventional sand filters;
however, effective pretreatment of the water prior to filtration must be accomplished.
Conventional treatment of surface water generally includes coagulation/flocculation
and settling prior to filtration or if the settling process i1s not used, the addition
of appropriate chemicals for conditioning of the filter media. Pressure filters are
generally utilized for iron and mangenese removal and for a number of reasons are
generally not considered effective for microbiologic treatment. In Glardia outbreaks
that have occurred in filtered supplies, treatment and operational deficiencies have
been identified. Availlable data would indicate that well-operated conventional treat-
ment plants employing coagulation/flocculation, settling, and filtration are success-
ful in preventing outbreaks of glardiasis.

The outbreak of hepatitis A occurred after an unknown cross connecting pipe was
accldentally broken during the repair of a septic tank inflow line. Sewage discharg-
ing from the septic tank line entered the broken piping that connected directly to a
nearby (50 yards) unchlorinated ground water well which had previously provided safe
drinking water. This outbreak 1llustrates the hazards of contaminating an established
safe source during nearby repair work involving pipes and sewerage lines. During such
repairs, unchlorinated drinking supplies should be temporarily chlorinated and such
water should be closely monitored bacteriologically during and for some time after the
repalr work is completed to insure theilr potability.
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Table 1

Waterborne Digease Outbreaks,

1972-1977
1972 1973*%  1974% 1975 1976 1977 Total
Outbreaks 29 26 25 24 35 - 34 173
Cases 1,638 1,774 8,356 10,879 5,068 3,860 31,575
*Reviged totals
Table 2

Waterborne Disease Outbreaks, by Etiology and
Type of Water System, 1977

_MUNICIPAL SEMIPUBLIC INDIVIDUAL TOTAL
Outbreaks Cases Outbreaks Cases Outbreaks Cases OQutbreaks Cases

Acute gagtro-

inteatinal - :

illness 5 518 13 1,396 2 24 20 1,938
Chemical

poisoning 4 612 1 11 1 10 6 633
Glardiasis 2 950 2 62 0 0 4 1,012
Salmonellosis 1 206 1 7 0 0 2 213
Hepatitis ¢} 0 1 47 0 0 1 47
Shigellosis _0 0 1 17 0 _0 1 17
TOTAL 12 2,286 19 1,540 3 34 34 3,860

Table 3
Waterborne Disease Outbreaks, by Type of System, and Cause
of System Deficiency, 1977
MUNICIPAL SEMIPUBLIC INDIVIDUAL TOTAL
Outbreaks Cases Outbreaks Cases Outbreaks Cases Outbreaks Cases

Untreated

surface water 1 200 1 55 1 12 3 267
Untreated

ground water 0 Q 9 547 2 22 11 569
Treatment

deficiencies 4 1,362 8 891 ] 0 12 2,253
Deficilencles .

in distribu-

tion system 6 718 1 47 4] 0 7 765
Miscellaneous 1 6 0 0 0 _0 21 6
TOTAL 12 2,286 19 1,540 3 34 34 3,860
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Table 4

Waterborne Disease Outbreaks Involving Semipublic Water Supplies,
by Month, and Population Affected, 1977

Number of Usual
Month OQutbreaks Population* Visitors#*#*

January
February
March
April
May

June
July
August
September
October
November
December
TOTAL

tH I NN WE

[
Oll HFEINONWR | |-
ch L T T T O T T R T

15
*Qutbreaks affecting individuals using the water supply
on regular basis

**Qutbreaks affecting individuals not using the water
supply on a regular basis

Table 5

Waterborne Disease Outbreaks, by Month of Occurrence, 1977

Number of Number of
Month Outbreaks Month Qutbreaks
January 3 July 13
February 0 August 3
March 1 September 1
April 2 October 2
May 4 November 2
June 2 December 1

TOTAL 34
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TH. ON, AND WELFARE
Hi , EDUCATION, F A
EAL Form pproved

Cowcarononiasicovtaos B, INVESTIGATION OF A WATERBORNE OUTBREAK OMB No. 68-R0557
ATLAMNTA, GEQRGA 30313

1, Where did the outbreak occur?

2. Date of outbreak: (Date of onset of 1st case)

t1-2) City or Town County (3-8}
3. Indicate actual (a} or estimated 4. History of sxposad persons: B. Incubation period {hours):
fe) numbers: - Shortest (40-42) Longest _ {42-45)
Poarsonsexposad _______ __(9-11) No, histories obtained (18-20) Median (46-48)
Persons ill (12-18) No. persons with symptoms (21-23)
Hospitalized (18-186) b Nsuses______ (24-26) Digrrhas — (33-35) 8. Duration of lilness (hours):
Fatel cased —____(17) Vomiting (27-29) Fover — — (36-38) Shortest (48-51) Longsst — (52-84)
Cramps (20-32) Median_______ (55-87}
Othar, specify (39)

7. !pldnﬁloloqfo data (e.g., attack rates {number ili/number exposed] for persons who did or did not sat or drink specific food items or water,
attack rate by quantity of water consumed, _uncedmt information) * (58)

NUMBER OF PERSONS WHO ATE OR NUMBER WHO DID NOT EAT OR DRINK
DRANK SPECIFIED FOOD OR WATER SPECIFIED FOOD OR WATER
ITEMS SERVED
NOT PERCENT NOT PERCENT
fLL L TOTAL tLL Lt ILL TOTAL 1L

8. Vehicle responsible (Item Incriminated by epidemiologlc evidence): (89-60)

0. Water supply characteristios
pRly {A) Typs of water suppiy®** (a1

(] Municlpal or community supply {Name )
3 tndividual household supply
| Semi-public watar supply

O tnstitution, schoo!l, church

O cemp, recraationat eres

O Qther,
I Bottled water

(8] Water 1ource {check all applicedle): (C} Treatment provided fcircle treatment of sach source checked In 8):
1 welt a b c d a. no treatment
I spring a b c d b. disinfection only
0 Lake, pond & b c d c. purification plant — coaguistion, settling, filtration,
O River, stream s b ¢ d ‘disintection (c/role those applicable)

d. other
10. Point whera contamination occurred: (66)
3 Raw water 1ource 3 Trestment plant 3 Distribution ystem

*See CDC 4.245 Investigation of a Foodborne Outbreak, 1tem 7.

**Munisipat or communlity water suppllss are public or Investor owned utilities. individual water supptles are wells or springs ussd by singls residences.
Samipublia water systems are Individual-type water suppiles serving 2 group of residencas or locaticns whare the gensral public is liKely to have access
to drinking water, These locatlons include schools, camps, parks, resorts, hotels, Industries, Institutions, subdivisions, traller parks, etc., that do not
obtaln water from a municips! water system but have developed and maintaln their own water supply.

cDC 4.461 This report Is authorlzed by law (Public Health Service Act, 42 USC 241).
11-78 While your response is voluntary, your cooperation Is nacessary for the understanding and control of the dlsessa.
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11. Water wpecimaens sxamined: (67)
Specify by X" whether weter examinad wee originsl (drunk at tima of outbreuk) or eheok-up feollected betors or after outbreak ozcurred)

FINDINGS BACTERIOLOGIC TECHNIQUE
ITEM ORIGINAL | CHECK UP DATE — (8.9, formentation
Quantitative Quaintativa tube, membrane fliter}
Tap water X 8/12/74 10 fecal coliforms
Examples: zspar 1|00 :\‘1:
X total coliforms
Raw water X 8/2/74 per 100 ml.
12. Treatment records: {Indicate method used to determing chlorine residuat):
Example: Chlorine residual — One sample from treatmaent plant
affluent on 6/11/74 — trace of fres
chiorine
Three samples from distribution system
on 8/12/74 — no residual found
13. Specimens from patients examined {stool, vomitus, etc.) (68) 14. Unusual occurrande of events:
PECIMEN NQ. E1 Example: Repair of water main 8/11/74; pit contaminated with
s PERSONS NDINGS sawage, no main dlsinfection. Turbid water reported
Example: Stool 11 8 Salmonelfa typhi by consumers 8/12/74.
3 negative

18. Factors eontributing to outbreak (check e/l appiicable):

O overfiow of sewage 0 Interruption of disinfection [ improper sonstruction, location of wall/spring
O Seepage of 1swage O Inadesquate disinfection ] Use of water not Intended for drinking
O Fiooding, hesvy rains [ Deticlancles in other treatment pracesses [J contaminstion of storage facility
3 use of untreated water [ cross-conneation [0 contemination through creviced limeatone or fissurad rook
3 use of supplementary sourca [ Back-siphonage [ Other {specity)
O water inadequatsly treated [ contamination of mains during construction or repair
18, Etlology: (69-70) (71)
Pathogen Suspsected T I I I I 1
Chemical Confirmead . . . ¢ e e e e e e e e e 2(Circle one)
Other Unknown ., ...... e e e e s P |

17. Remarks: Briefly describa aspects of the Investigetion not covered above, such as unusus! age or sex distribution,; unusuel circumstances
leading to contamination of water, epidemic curvs,; control measures Implemented, etc. (Attsck additional page If necessary)

MName of reporting agency: (72}

Investigsting Offiolal: Date of investigation:

Note: Epldemic and Laboratory assistance for the Investigation of 8 waterborne outbrask is svaliable upon requast by the State Health Departrnant
ta the Center for Disease Control, Atfanta, Georgia 30333,
To improva national survelllance, plesse send a copy of this report to:  Center for Disease Control
Attn. Enteric Diseases Branch, Bacterial Diseases Divisian
Buresu of Epidemioniogy
Atlanta, Georgla 30333
Submitted copies should include as much informstion as possible, but the completion of every Item Is not raquirad.

CDC 4.461 (BACK)
11.78
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H.

Selected Waterborne Outbreak Articles, 1977, Taken from Morbidity and Mortality

Weekly Report

Gastroenteritis —— Yellowstone National Park, Wyoming
(MMWR 26(34):283, 1977)

An outbreak of mild gastroenteritis
presumed to be viral in etiology began
early in July in Yellowstone National
Park. The center of the outbreak was
Canyon Village, a small, centrally
located town in the park which provides
lodging accommodations, campsites, and
eating facllities for tourists. A survey
by CDC on August 6 of Canyon Village em-—
ployees revealed an attack rate of 32%
since June 1, with a peak attack rate of
nearly 157 for the week ending July 23
(Figure 3). The disease was characterized
by the acute onset of vomiting or dilarrhea,
which lasted approximately 24 hours.

Flg. 3 ATTACK RATE OF GASTROENTERITIS IN CANYON
VILLAGE EMPLOYEES, BY WEEK, JUNE ~AUGUST,

1877
184

PERCENT
@
n

;

WEEK ENDING

25 50, .I

JUN, JuL. AUG.

In Lake Village, 17 miles south of
Canyon.Village, and 0ld Faithful Village,
42 milea west of Canyon Village, outbreaks
also occurred in July; overall attack
rates for these 2 villages were approxi-
mately 15%. 1In Lake Village the peak oc-
curred during the week ending July 30,
when the attack rate was 3.7%.

Initially, investlgation suggested a
common-source outbreak temporally asso-
ciated with the use of a secondary water
source. The primary water source
for Canyon Village is Soda Creek, a small

78

mountain stream. When it is not suffi-
cient, Cascade Creek, an unprotected sur-
face water source which originates at
Cascade Lake and runs approximately &
miles te a small reservoir, is used as an
auxiliary water source. Because of in-
adequate rain this summer, Cascade Creek
has been used intermittently every day
since June 29, except for 2 days - July
24-25 - when there was adequate rainfall.
These 2 days occurred in the week ending
July 30, which had a decrease in the at-
tack rate for Canyon Village (Figure 1).

Among employees in Canyon Village,
those who drank an average of more than 5
glasses of water per day were at a signi-
ficantly higher risk of contracting gas-
troenteritis than those who drank 2 glasses
or less (p<0.05). Furthermore, employees
who boiled their water were at significant-
ly less risk of having gastroenteritis than
those who drank water without bolling it
{p<0.05). Among visitors to Yellowstone
Park surveyed on August 8, those who
vigited Canyon Village and drank more than
2 glagses of water per day while in the
park were at significantly higher risk of
having gastroenteritis than those who 4id
not drink this much water or visit Canyon
Village (p<0.001).

Fluorescent dye studles to determine
if there are any cross-connections between
the sewage and water supplies are underway.

Although water was the probable source
of some cases, other factors suggested
person—to-person transmission for many
cases in the 3 villages. Social inter-
mingling among employees in these villages
is commonplace, and surveys in Canyon
Village documented that roommates cf pexr-—
sons 11l with gastroenteritis were at a
significantly higher risk of becoming 111
than roommates of well persons (p<0.001).
Among Park Service personnel, individuals
residing in dormitories were at a signi-
ficantly higher risk than those residing
in trailers or apartments (p<0.01l), sug-
gesting that person-to-person spread was
occurring, particularly in areas of
community living. ’

On August 12, the Canyon Village
water supply was chlorinated to a free
chlorine residual of 1 ppm. A memorandum




waa issued to all park employees advising them of the problem and urging them, if

111 with vomiting, diarrhea, or nausea, to report such illness to the Yellowstone
Medical Service. Ongoing surveillance was also established with a questionnaire
for each person identified by the clinic as having compatible symptoms. On August
18 cases were still occurring, and the Park Service was advised by CDC to avoid
using Cascade Creek water for human consumption. On August 20 a temporary water
system utilizing the Yellowstone River was established to be used by Canyon Village
for the rest of this season. It was also recommended that a meeting be held
later this summer to develop plans to correct deficilencies in the Canyon Village
water supply before the opening of the park next spring.

Reported by M Smith, MD, Yellowstone Medical Service; MD Skinner, MD, State
Epidemiclogist, Montana State Dept of Health and Environmental Sciences; and
Enteric and Neurotropic Diseases Br, Viral Diseases Div, CDC.
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Hydroguinone Poisoning Aboard a Navy Ship
{(MpWR 27(283:237-238,243, 1578}

Between July 21~-31, 1977, 544 crewmen sboard a large U.S. Navy vessel developed
gaattointestinal disease {Figure 4). The 1llness was characterized by the acute- '
onset of nausez, vomlting, abdominal cramps, and diarrhea generally resolving within
12=36 hours, Patients were usually afebrile but had slevated white blood cell counts.
S5tool and vomltus cultures from patients as well as cultures of water and variocus
foode falled to yileld any bacterial pathogens.

On the morning of July 28, when reporting for thelr requiféd morning roll call,
301 men from 4 units with high attack rates were interviewed. Fifty-five of these
individuals met the definition of a case {vomiting during the last 7 days}, leaving
246 controls. Interview responses indicated that cases were significantly more
1ikely to have drunk water while the ship was at sea (p<.001), implicating the ship's
water aystem.

On July 19, 2 days prior to the onset of the outbreak, & chilled drinking water
syatem to the forward part of the ship was used for the first time in 1% vears., Be-
cause the time relationship impliecated this system, it was shut down July 28, With-
in the next 24 hours, there was a reduction in the number of cases {(Figure 1)}.

Subgequently, it wae learmed that the chilled water system supplied water to
automatic photo-developing machines on the ship. A makeshift cross-connection (a
rubber hose) was detected leading from & 40-gallon tank used to mix photographic
developer to the ship's potable water system, which supplied water throughout the
ship. When the chilled water system was shut down on July 28, the mixing of photo-
graphic developer in the tank ceased., Only 13 more cases were detected after that
time,

Fig. 4 GASTROENTERITIS ON A LARGE NAVAL VESSEL, JuULY 21-3I, 1877
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Chemical analysis of water specimens taken shortly after the connacting hoss
had besen removed sheweé non—toxic levels of lsad, nickel, and dissolved solids: the
pH was in an acceptable range. ¥Ho hydroguismome, z chemical used in photogrephic
_developing, wés foumnd in the water samples, However, subseguent liguid chromato~




graphic analysis of serum specimens of 6 {11 patients found it to be present in 3
specimens (>.lug/ml); no hydroquinone was found in specimens from 6 non-ill controls.

Editorial Note: Hydroquinone, 1, 4 dihydroxybenzene, 1s used extensively as a photo-
graphic developer and in the manufacture of certain dyes. The most common toxic ex-
posures are from aerosolized materials (fumes) affecting the eyes and skin; this can
lead to depigmentation and corneal lesions. Ingestion of this compound results in
gastrointestinal symptoms, such as those described In this outbreak. Heavier expo-
sure can cause convulsions, cardiovascular collapse, pulmonary edema, and systemic
acidosis. Rarely, hydroquinone has been etiologically implicated in methemoglobinemia
and renal and hepatic failure. Therapy is limited to general supportive measures and
to oral administration of activated charcoal or vegetable olls to absorb any of the
chemical remaining in the gastrointestinal tract (1, 2).

References

1. Gosselin RE, Hodge HC, Smith RP, Gleason MN: Clinlcal Toxicology of Commercial
Products. 4th ed. Baltimore, Williams and Wilkins Co., 1976, p 127

2. Hunter D: The Diseases of Occupations. 4th ed. Boston, Little, Brown and
Company, 1969, pp 532-534
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Qutbreak of Acute Gastroenteritis Due to Copper Poisoning -— Vermont
(swm 26(27):218,223, 1977)

Three emplovees at a Vermont hospital became ill with nauses and vomiting on
the afterncon of March 28, 1977, within 5 minutes after consuming a carbonated soft
drink in the hospital coffee shop. A survey of hospital employees revealed 46 addi-
tional individuals who had omset of gastrointestinal symptoms during the afternocoen
or evening of the same day. Of 231 individuals who ate or drank in the coffee shop,
38, developed iilness versug 11 of 461 emplovees who did not visit the coffee shop
{x"=44.1 p<0.01}. Of the 189 employees who drank, with or without ice, water or
carbonated beverages made from this water, 36.became ill versus I of 39 employees
who did not consume one of these beverages {x"=5,3 p<0.02). (A beverage history was
not availeble on the other 111 individual who had visited the coffee shop.) Twenty~
one of these 36 111 individualse had onset within 2 hours of being in the coffee
shop. /

Samples of water and of ice produced in an lce machine on the same water dis-
tribution system indicated pH levels below 5.4 (the normal water pH level for this
community is 6.8) and the presence of a blue precipitate. After resuspension of the
precipitate in the laboratory, the copper levels in the water and ice samples ranged
from 7~7¢ mg/l. {The Environmental Protectlom Agency recommends that copper in
public water supply sources not exceed 1 mg/il1l). Blood and stool samples for
copper were normal in those individuals tested, but samples were collected more than
24 hours after lllness ended.

The carbonated beverages were dispersed from a machine that was supplied by
carbonated water produced in s system adjacent to the machine. Carbon dioxide gas
from presgurized tanks was mixed with water to form the carbonated water used in the
soft drink dispenser. A defective check valve had permitted the CO, gas and car-
bonated water to flow back into the copper piping of the hospital water system.
Leaching of the copper from the plpes resulted in high levels of copper in the water
supplied to the beverage and lce machines and to the tap.

Reported by AJ Hamel, Medical Center Hospital of Vermont, Burlingtoni R Drawbaugh,
M5, AM ¥McBean, MD, WN Watson, YD, Acting State Epidemiologist, LE Witherell, PE, MPH,
Vermont State Dept of Hemslth; and Environmental Hazards Activity, Chronic Diseases
Div, Bur of Epidemiology, CDC.

Editoriasl Note: Ingestion of beverages containing high concentrations of copper (2},
zine {3), and tin (4) has been associated with acute gastroenteritis within one hour
of exposure, No chronic systemic effects have been noted in such acute exposures.
Leaching of metals from the lining of storage containers by acidic beverages has

been the usual mechanism of beverage contamination. Although these substances may
impart an unpleasant taste to the beverage (the taste threshold for copper is 1.0 -
5.0 mg/1) (1), soft drink flavoring may mask the objectionable taste.

References

1. Environmental Studies Board, Natrionel Academy of Sciences, National Academy of
Engineering: Water Quality Criterdia 1972, Washington, D.C., the Environmental
Protection Agency, 1973

2., Semple AB, Pang WH, Phillips DE: Acute copper polsoning: An outbreak traced

to contaminated water from a corroded gevser. Lancet 2:700-701, 1960

3, Brown MA, Thom JV, Orth GL, et al: Food poisoning involving zinc contamination.
Arch Environ Health 8:657-660G, 1964

4. Barker WH, Runte V: Tomato julce-associated gastroenteritis. Washington and
Oregon, 1969, Am J Epidemiol 96:219-226, 1972
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V. ARTICLES ON CRUISE SHIP OUTBREAKS TAKEN FROM MORBIDITY AND MORTALITY
WEEKLY REPORTS

Gastrointestinal Illness Aboard the T.S.S. Falrsea
(MMWR 26(21):176, 1977)

Outbreaks of gastrointestinel illness occurred on 3 consecutive voyages of a
cruise ship, the T.S.S. Fairsea. The first cruise (April 23-30) and the second
cruise (April 30-May 7) were 7-day round trip crulses from Los Angeles with l-day
visits to 2 ports in Mexico. The third crulse (May 7-21) was a l4-day cruise from
Los Angeles to San Juan, Puerto Rico, with visits to 2 ports in Mexico and 4 in the
Caribbesan.

On the first crulse an outbreak of gastrointestinal illness began late April 24
and peaked on the third day of the crulse before reaching the first Mexican port.

A questionnaire survey revealed that 514 passengers (58%) and 22 crew members (5%)
were 111, None of these crew members worked in food preparation. The illness was
characterized by diarrhea, vomiting, and abdominal cramps with headache reported

in approximately half and fever reported in approximately one~quarter of cases.
Symptoms lasted 2 days or less in 92% of ill individuals. Illness was not assoclated
with any meal or food item, but risk of illness did increase with increasing con-
sumption of water (p=,002). Approximately 200 passengers visited the ship's
physicians. Stool specimens were negative for Salmonella, Shigella, Vibrio para-
haemolyticus, Bacillus cereus, and Yersinia enterocolitica. One culture grew
toxigenic Escherichia coli. Viral studies are pending. A sanitary inspection of
the vessel failed to reveal any major deficiency in food or water handling, and the
water distribution system had adequate residual chlorine. No coliform bacteria were
found in water and ice samples.

On the second cruise, 30 of approximately 900 passengers visited the ship's
physicians for a gastrointestinal illness similar to, but milder than, that seen on
the first cruise. A telephone survey of 61 randomly selected passengers found that
30 (49%) individuals reported illness. The outbreak peaked on the fifth day of the
cruilse.

On the ninth day of the third cruise, 20 passengers reported to the ship's
physicians for treatment of gastroenteritis, increasing the number seen since the
beginning of the voyage to 2Z9. An investigation found that 289 passengers (37%)
and 7 crew members (2%) reported a gastrointestinal illness during the first 11 days
of the third cruise, with the peak incidence occurring on the ninth day. None of the
111 crew members were kitchen workers. The symptoms were similar to and as mild
as those reported by passengers on the second cruise, and the duration of illness
was usually 1-2 days. An increases risk of illness was again associated with con-
sumption of increasing amounts of water (p=.007)., Stool specimens were obtained for
bacterial and viral studies. A sanitary inspection agaln revealed adequate chlorine
levels in the water distribution system and no major deficlencies in focd handling.
No coliform bacteria were isolated from water and ice samples obtained on May 20,
when the ship docked in St. Thomas. The environmental investigation revealed that
bilge water sometimes covered the suction line from one of the fresh water storage
tanks. Water from this storage tank was used twice during the outbreak period of
the May 7-21 cruise, but at no time immediately before or during the outbreak periods
of the April 23-30 and April 30-May 7 crulses., This defect was corrected before the
ship departed on its present cruise.

Editorial Note: The cause and source of these 3 outbreaks remain unknown. CDC is
continuing to investigate the ship's water distribution system, to monitor gastro-
intestinal 1lliness during the current cruilse, and to process laboratory specimens.
During the third consecutive outbreak of gastrointestinal iliness, CDC requested
that the cruise line inform all passengers booked for the May 2l1-June 4 cruilse of
the situation, The cruise line sent telegrams to travel agents stating the
existence of these 3 consecutive, and increasingly mild, ocutbreaks of gastro-
enteritis and informing them of the unknown risk of similar illness to future
passengers.
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Gastroenteritis Caused by Vibrio parahaemolyticus Aboard a Crulse Ship
QMWR 27(9):65, 1978)

An outbreak of gastrointestinal illness occurred aboard the §/S Statendam, a
Caribbean cruise ship of Dutch registry, on its December 2-11 voyage. The outbreak
wag uncovered on December 8, 1977, when a U.S. Quarantine Officer boarded the ship
in St. Thomas, U.S. Virgin Islands, to conduct a follow~up inspection of sanitary
deficiencies noted during a previous voyage. A routine review of the physician's log
revealed that 29 (4%Z) of 671 passengers and 7 (2%) of 388 crew members had reported
1llness between December 3 and 7. However, the ship had not notified health officials
of the illness on board, as required by U.S. Quarantine Regulations, before docking in
San Juan on December 7 or in St. Thomas the next day. Following these findings, an
epldemiologic and environmental investigation was begun on December 8.

Eighty-six (13%) of 660 passengers and 12 (3%) of 376 crew members responding to
a questionnaire survey on December 9 reported suffering a gastrointestinal illness
(defined as at least 3 or more loose stools per day or vomiting and abdominal cramps),
Most passengers and crew members became 111 on December 3 and 4, but cases occurred on
each day of the crulse including December 8. The duration of illness ranged from 1
to 8 days with a median of 1 day.

Illness was equally distributed among male and female and Dutch and non-Dutch
passengers as well as Indonesian and non-Indonesian crew members. It occurred with
equal frequency among passengers from each deck and from each gitting in the dining
room.

Analysis of food-specific attack rates for items consumed by passengers om the
evening of December 2, the first evening of the voyage, showed a significant associa-
tion between illness and consumption of seafood salad (p=.02). There was no assocla-
tion between illness and consumption of water or ice.

Laboratory analyses were performed on rectal swab specimens, food samples, and
water samples. Vibrio parahaemolyticus was cultured at CDC from 8 of 10 rectal swabs
from 111 passengers but from none of 10 rectal swabs from well controls. Seven of the
isolates were type 03:K33; 1 was type 05:K negative. All were Kanagawa positive.
Samples of the actual seafood salad served on the evening of December 2 were not a-
vailable for analysis; an attempt to isolate the organism from samples of the pre-
cooked seafood used in making the seafood salad was unsuccessful. Water samples ob-
tained while the ship was in St. Thomas showed adequate levels of residual chlorine
and were negative for coliform organisms.

An environmental inspection revealed several defects in food handling. Precooked,
thawed seafood was stored before it was served in the same refrigerator with uncooked
seafood, and leftover prepared foods were saved for use the next day. Other sanitary
deficiencles, including the incorrect calibration of the ship's automatic chlorinator,
which had been noted and brought to the attention of the ship's captain during a pre-
vious voyage, were also identified. Galley personnel denied using salt water from the
ship's fire control system in the galley. '

Editorial Note: Outbreaks of V. parahaemolyticus gastroenteritis aboard cruise ships,
though infrequent, have been reported (1). The common denominator in these previous
episodes was the use of salt water from the ship's fire control system in the galley
to thaw frozen seafood or to wash fresh seafood. Although galley personnel on the
S/S Statendam denied such practices, the other food-handling deficiencies identified
could have resulted in cross-contamination of the precooked frozen seafood used in
the seafood salad.

According to the Public Health Service laws and regulations, the Master of the S/S
Statendam was required to notify the San Juan Quarantine Station of the illness on
board before arrival. Had the follow-up inspection not been conducted, this failure
to comply could have resulted in the outbreak's going unrecognized. CDC had apprised
the cruise ship company of the seriousness of the violation and has informed them that
any future breach will result in further action, as provided by law.

Reference
1. MMWR 24:109~110, 1975
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VI. ARTICLES ON FOODBORNE AND WATERBORNE DISEASE OUTBREAKS, 1977, TAKEN FROM
MORBIDITY AND MORTALITY WEEKLY REPORT

BACTERIAL

Clostridium botulinum

Botullism-Michigan 26(14):117
Follow-up on Botuliem-Michigan 26(16);135
Type A& Botuldism Associated with Commercial Pot Pie-California 26(23):186

Clostridium perfringens

Clostridium perfringens Food Polsoning-California 27(19):164

Salmonella

Follow-up on Salmonella bovis-morbificans-Pennsylvania 26(3):14

Salmonellosis-Kentucky 26(29):239

Multistate Qutbreak of Salmonella newport Transmitted by Precooked Roasts of
Beef 26(34):277

Pollow-up on Multistate Outbreak of Salmonella newport Transmitted by Precocked
Roasts of Beef 26(35):286

Salmonellae in Precooked Beef 26(35):286

Follow-up on Salmonellae in Precooked Roasts of Beef 26(48):394

Staphylococcus

Staphylococcal Food Poisoning-Wisconsin 26(28):226

Presumed Staphylococcal Food Poisoning Associated with Whipped Butter 26(32):
268

Vibrio chglerae

Vibrio cholerae-Hawaii 26(34):284
Imported Cholera-Guam 26(37):302

Vihrioc parahaemolyticus

Gastroenteritis Caused by Vibrio parahaemolyticus Aboard a Cruise Ship 27(9):65

PARASITIC
Trichinella
Trichinosis from Shish Kehob~California 26(20):167

VIRAL

Hepatiltis

Foodborne Outbreak of Hepatitils A-Pennsylvania 26(30):247
CHEMICAL

Copper

Outbreak of Acute Gastroenteritis Due to Copper Poisoning-Vermont 26(27):218
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Herbal Tea

Poisoning Associated with Herbal Teas-Arizona, Washington 26(32):257
Diarrhea from Herbal Tea-New York, Pennsylvania 27(29):248

Pesticides

Foodborne Pesticide Poisoning-Jamaica 26(38):317

WATERBORNE DISEASE

Probable Viral Gastroenteritis-Colorado 26(3):13

Giardiasis-California, Colorado 26(7):60

Waterborne Glardiasis OQutbreaks-Washington, New Hampshire 26(21):169
Gastrointestinal Illness Aboard the T.S8.S. Pairsea 26(21):176
Gastroenteritis-Yellowstone National Park-Wyoming 26(34):283

Qutbreak of Suspected Giardiasis Among Travelers to Madeira, 1976 26(36):299
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