L%

e — -

D=A036 711 DEPARTMENT OF HEALTH EDUCATION AND WELFARE ATLANTA GA F/6 8/6
PASCAGOULA RIVER COMPREHENSIVE BASIN STUDY. VOLUME VII. APPENDI--ETC(U)

1967
END
‘LPWI
477

UNCLASSIFIED




|i“| |0 =0z §2

. 132
ol Y]

R
“I“ T =

s
25 flie pe

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS 1961 A







PASCAGOULA RIVER COMPREHENSIVE BASIN STUDY

{
]
|
|
]
{
]

VOLUME INDEX

VOLUME I Summary Report

] VOLUME II Appendix A ~ Views of Federal and State Agencies on
Comprehensive Plan

Appendix B ~ Assurances of Local Cooperation

Appendix C - Digest of Public Hearings

o R

VOLUME III Appendix D - Engineering Studies for Major Reservoirs

VOLUME 1V Appendix E - Economic Base Study
VOLUME V Appendix F - Agricultural Requirements and Upstream

Watershed Development

s VOLUME VI Appendix G - Municipal and Industrial Water Supply
k and Water Quality Control Study,
3 ) Mississippi and Alabama

Appendix H - A Report on the Recreation Aspects of
the Pascagoula River Basin, Mississippi
and Alabama

o(he Dt 5. 0 dmaee

Appendix I - A Report on the Fish and Wildlife As-
pects of the Pascagoula River Basin,
ﬁ" Mississippi and Alabama

Appendix J - Appraisal of Archeological and Historical
Resources of the Pascagoula River Basin

Appendix K - Geology and Groundwater Resources of the
Pascagoula River Basin

Appendix Mineral Resources and Industry of the
Pascagoula River Basin, Mississippi and
Alabama

VOLUME VII Appendix Some Health Aspects of Water and Related
Land Use of the Pascagoula River Basin

VOLUME VIII Appendix Role of the States of Mississippi and
Alabama in the Planning and Development
of the Water and Related Land Resources
in the Pascagoula River Basin




B R T

b ot A A R R sy A S b B S R N A e

P i At o

/PASCAGOULA RIVER COMPREHENSIVE BASIN STUDY o

Valume YL,
APPENDIX M »

e ————— P A TN

'SOME HEALTH ASPECTS OF
WATER AND RELATED LAND USE OF THE
PASCAGOULA RIVER BASIN

| - DACESSION for
.‘ e P

, m Wilte Sectn [/
| £0 it Secte )
1 ruangiesn (w]

LATIEN..

Z‘? K. onGle

3 SN canes
o SPECIAL

i
§
3
!
4

A . —

Prepared as a contribution to the
Pascagoula River Comprehensive Basin Study

U. S. Department of Health, Education, and Welfare “
Public Health Service
Bureau of Disease Prevention and Environmental Control
Region IV, Atlanta, Georgia

g [ DISTRIBUTION STATEMENT A
! Approved far public release;
Distribution Unlimited of

DDC

MAR 10 1977

D

I

| Ual ‘;_,}- ‘ , lS
t o § Sl By £




PREFACE

The U. S. Department of Health, Education and Welfare (DHEW) be-
came involved in the comprehensive study of the Pascagoula River Basin
subsequent to a 1961 proposal by the Select Committee on National Water
Resources. Federal water pollution control activities at that time
were administered by the Public Health Service. During the past few
years that program operating unit in the Southeast has conducted
studies on municipal and industrial water supply needs of the basin, by
agreement with the Department of the Army; and water quality studies of
surface streams in the basin in accordance with the Federal Water Pollu-
tion Control Act, as amended.

In 1965, the Federal water pollution control program as explained
above became the Federal Water Pollution Control Administration (FWPCA) —
a separate agency of DHEW. Then on May 10, 1966, the FWPCA was trans-
ferred to the Department of the Interior (DI) by Reorganization Plan
No. 2 of 1966. However, the functions transferred were those author-
ized in the Federal Water Pollution Control Act, as amended — less
health aspects of that Act. The health aspects of the Act retained
are as defined in an interdepartmental agreement between DHEW and DI
and approved by the President on September 1, 1966.

-

These organizational changes were quite germane to completion of
the Pascagoula comprehensive study report, since DHEW still has sig-
nificant responsibility in water and related land resource development.
The Public Health Service Act (Public Law 410) authorizes many func-

4 tions of a water-health related nature which, of course, were not

i transferred in Reorganization Plan No. 2 of 1966. The PHS drinking

3 water supply program, vector control activities, and shellfish sanita-

E ] tion are just a few of these functions. Recent air pollution control
; and solid waste disposal legislation is also pertinent to comprehen-

Er sive water and related land use development. The Secretary of DHEW is

e, | a member of the Federal Water Resources Council, in accordance with

: the Water Resources Planning Act of 1965. In such membership capacity,

! DHEW must assure that interagency coordination in water resource

development will provide for protection of the health and well-being

of all persons affected by such development.

As a part of interagency coordination in developing the compre-
hensive study report for the Pascagoula River Basin, it was considered
o important to include some health aspects of water and related land
resource development. The FWPCA Appendix G deals extensively with
surface water quality, and quantity needs for municipal and industrial
water supplies. Quality studies and parameters used in Appendix G,
indicated an emphasis on fish and wildlife, and recreation. Other
agency appendices reviewed also included excellent background infor-
mation for basin development — especially through multipurpose reser-

‘ voir construction — but evaluation of safe development from a health
standpoint, had not been made.




Many facets should be investigated for any comprehensive river
basin water resource development study. For example, appendices on
history and archaeology are included in this comprehensive basin study
report. But, health aspects were not adequately covered. Some spe-
cific questions regarding the safe use of proposed reservoirs for
recreation were raised. Therefore, it was decided by the Mobile
District of the Corps of Engineers (study coordinators) and concurred
in by the other participating agencies .... that a health agency re-
port was necessary.

Purpose of this health aspects appendix is to evaluate existing
data included in the other agency appendices, and also information
obtained by State and local health units as well as the Public Health
Service. The evaluation will pertain to health aspects of water
contact recreation, shellfish sanitation, vector control and drinking

water supply.

Because of time and resources limitations for completion of the
full basin study report, the health agency input will necessarily be
limited in scope to evaluation and not include field studies. Some
questions of a health significant nature affecting proposed water and
related land use development remain unanswered, because DHEW budget
requests inadvertently did not reflect the need for such studies.
Other areas of public health significance will not be evaluated.
Solid waste disposal practices in the basin and their relation to
reservoir development, and surface or groundwater contamination by
such practices have not been determined. Studies and evaluation of
air pollution in relation to health and industrial development have
not been considered.

Though the economic base study appendix dwells upon population
parameters of sex, race, and education — the health parameter has
been omitted. It is hoped that questions raised in this appendix
and perhaps some of these other unknown factors can be properly in-
vestigated and evaluated during the early stages of future basin
development.

Much praise is due representatives of the various agencies par-
ticipating in this comprehensive study and who have assisted in
making this appendix possible:

U. S. Department of the Army
Corps of Engineers (Corps)
U. S. Department of the Interior (USDI)
Bureau of Outdoor Recreation (BOR)
Federal Water Pollution Control Administration (FWPCA)

U. S. Geological Survey (USGS)
Bureau of Sport Fisheries and Wildlife (BSFW)
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U. S. Department of Agriculture (USDA)

Soil Conservation Service (SCS)
Economic Research Service (ERS)
Forest Service (FS)

Pat Harriscn Waterway District

Missiseippi State Board of Health

Special thanks is due the Southeastern Region of the FWPCA for
their assistance and cooperative attitude towards implementing the
inter-departmental agreement required by Reorganization Plan No. 2
of 1966.
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SUMMARY AND RECOMMENDATIONS

Fecal coliform levels in many tributaries to the Pascagoula River
indicate a contamination that must be considered in developing areas
for water contact recreation. Source of some of this contamination
is not apparent and should be investigated. Some proposed reservoir
developments could include the recreation benefit immediately, from a
health standpoint. Other proposed reservoir developments in the basin
could include the recreation benefit, if more is known about high
coliform levels. It is well-known that high total and fecal coliform
levels attributable to man constitute a health hazard. But, it should
be recognized that contamination from cattle or poultry origin is also
of public health significance. During the planning stages of specific
early action projects, it is recommended that studies be initiated to
determine the origin and health significance of high total and fecal
coliform densities in tributaries of the Pascagoula River which do not
now receive municipal, industrial or agricultural wastes.

The estuarine areas of the Pascagoula River were once an important
source of commercial oyster harvesting, but have been closed to shell-
fishing since 1961. To better utilize these oyster producing areas
in the future, plans should be implemented for eliminating existing
sources of pollution and enhancing water quality by streamflow regu-
lation. A benefit to shellfish sanitation might be realized by
construction of the various upstream reservoir projects which provide
for streamflow regulation. Comparable to the need for determining
the health significance of total and fecal coliforms (regardless of
source) on water contact recreation, it is recommended that similar
studies be initiated concerning shellfish sanitation in Pascagoula
Bay and adjacent estuaries.

The mosquito-borne disease which poses the greatest threat to
health in the Pascagoula Basin is viral encephalitis. Health
agencies should maintain adequate surveillance activities in regards
to this arbovirus. Vector control needs of the b.sin are several.
Sanitary surveys should be conducted in all towns of the basin. Such
surveys not only highlight conditions conducive to mosquito breeding
and harborage, but also lay groundwork for a corresctional program.

A study should be made to determine the impact of overflowing
artesian wells as mosquito sources. Emphasis should be placed upon
ditching or land drainage as a permanent method for mosquito control.
A detailed plan to help meet vector control needs in the basin is
recommended in Section III of this report.

Water quality studies by various agencies indicate that ground-
water in the Pascagoula area does not meet all limits of the Public
Health Service 1962 Drinking Water Standards. Additional analyses
should be performed to more precisely quantify those questionable
substances. Construction of the early action reservoir project pro-
posed for the Escatawpa River (Corps of Engineers) would alleviate
water supply needs in the Pascagoula metropolitan area.

M-1




Important to any water resource surveillance and/or development —
from a health standpoint — is an effective state health agency drinking
water supply program. Mississippi does not possess an adequate program.
Federal agencies solicit support from each other, local groups, and
state water agencies for their proposed water resource development
projects and programs. These agencies, together with the State of
Mississippi, will activelv seek support for the recommended early
R action plan for the Pascagoula River Basin. The total estimated first
- cost of this plan is $192,882,000. It is highly recommended that
F | similar active support be given for the establishment of an adequate
public water supply program for the Mississippi State Board of Health. .

|
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SECTION I

WATER CONTACT RECREATION

by

Leland McCabe
Water Supply and Sea Resources
National Center for Urban and Industrial Health
Cincinnati, Ohio

e Al

Introduction

Waters polluted with human and other animal wastes can contain
infectious agents to which man is susceptible. Diseases that have
been transmitted by polluted water include Typhoid fever, Salmonellosis,

g Shigellosis, Leptospirosis, Amebiasis, and Infectious Hepatitis. Other

. diseases can also be waterborne but have a geographic range that does
not now include the United States, or seem to occur infrequently and
are not a waterborne public health problem. There are also illnesses
associated with swimming that are not as well defined. These involve
infection of the ear, eyes, and skin caused by several bacteria,
fungi, and viruses. Larger parasites have bothered swimmers, such as

: the schistosomes causing ''swimmer's itch'", and the cat and dog hook-

g worm causing ''creeping eruption."

None of the diseases, except swimmer's itch, are exclusively a
waterborne problem and transmission usually occurs from person to per-
son contact. Disease outbreaks associated with public water supplies
result in a large number of cases and have been recognized as being
waterborne. Disease resulting from water contact recreation may not
involve many people and few outbreaks have been recorded. The cases
b that may be occurring from using contaminated water for recreation
- are unrecognized among the more numerous reported cases resulting
A from person to person contact.

Immersion in water also causes illnesses to man. Three studies
conducted by the Public Health Service on the relationship of bathing
water quality to health demonstrated that swimming in water of any
quality increased the minor illness rate of swimmers over nonswimmers.
4 With the increase of illness due to swimming alone, it is then diffi-
1 cult to measure an additional increase of illness that can be corre-
E i lated to increased pollution of water. Studies of the effect of
i grossly polluted water have not been made, because the public does
? not choose to use such areas for recreational swimming. There are,

3 of course, a few small boys who will swim anywhere but they have not
been the subject of medical research.

0 oy <

Unpolluted water will present less of a health risk to recreators
than polluted water, but all surface waters have some contamination.
A balance must be struck between the benefits, both physical and

M-3




psychological, to water recreation and the health hazards involved.
There is really no level of contamination that will be completely
safe for all persons who might recreate in the water. Past epidem-
3 iological studies were able to detect a measurable increase in illness
B when the total coliform content was 2300 per 100 ml. Newer bacterio-
logical techniques have since been developed to detect and quantitate
the fecal coliforms which gives a more direct measure of the health
=3 hazard. The fecal coliforms have recently been about 18 percent of
B | the total coliforms in the stretch of the Ohio River where the above
: 2300 level of contamination was established. Thus, about 400 fecal
coliforms per 100 ml could be associated with a measurable health
effect.

A fecal coliform level of 200 per 100 ml should provide a quality
of water suitable for primary contact recreation without significant
health risks. Primary contact recreation would be swimming, water
skiing, and wading (dabbling by children). Also, in some rivers,
canoeing becomes a primary water contact endeavor.

Proposed DHEW recommendations for bacteriological water quality
standards regarding waters used for contact recreation are:

R

® Fecal coliform density not to exceed 200 per 100 ml
(geometrical mean); and

® Fecal coliform density not to exceed 400 per 100 ml
in more than ten per cent of samples analyzed per
month.

Other forms of water based recreation such as fishing and duck
hunting do not involve the same chance for ingestion of water. Water

;; quality criteria for these forms need not be as stringent. There are
- really no guides to a suitable criteria. The water should be as clean
b as can be obtained. A fecal coliform concentration of 1000 per 100

0 ml is suggested for secondary contact recreational waters.

Present Water Quality

Leaf River Subbasin

Waters below the population centers of Hattiesburg and Laurel

e | have been degraded and are not suitable for recreation. Ten Federal
b Water Pollution Control Administration sampling stations provide
data on the headwaters of the Leaf River.l Only two of these, Talla-
) hala Creek (274890)* and Big Creek (275610), indicate that impounded

- -

* Numbers in parenthesis represent FWPCA's sampling station identifi-
cations as utilized in their national water quality network data
retrevial system, called STORET. Both total and fecal coliform
densities are represented by the geometrical mean.

M-4
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water would be suitable for primary contact recreation during the season
when there would be such use. Five additional sites are now suitable
for secondary contact recreation; Thompson Creek (274590), Bogue Homo
Creek (274683), Bowie Creek (275350), Oakohay Creek (275730), and the
upper Leaf River (275810).

The station on Okatoma Creek (275260) had a geometric mean of
s 1335 fecal coliforms per 100 ml from the 16 samples collected during
| the pericd of May-August 1965. This contamination undoubtedly reflects
| the contribution from the communities of Magee and Collins.

The Tallahcma Creek station (274940) is affected from wastes from
the Laurel area. Municipal and industrial lagoon treated wastes con-
tribute to the geometric mean of 1607 fecal coliforms. Thus the sta-
tion does not really give an indication of the quality of headwaters
in this basin.

Gaines Creek (274575) does not receive discharges of municipal
or industrial wastes, but the quality of the water is not fit for
recreational use. The mean fecal coliform density was 1206 per 100
ml and may indicate agriculture pollution from cattle or poultry
operations, as well as wildlife. Cattle contamination of bathing
waters has resulted in Leptospirosis in humans and Salmonella are
frequently carried by chickens.

Chickasawhay River Subbasin

Unlike the Leaf River, a considerable stretch of the lower J

Chickasawhay River has & quality that is suitable for recreation. Six
3 Federal Water Pollution Control Administration sampling stations pro-
’ vide data on the headwaters of the Chickasawhay River. The station
on Okatibbee Creek (274305) is affected by the pollution from Meridian
and does not reflect what the water quality would be at the upstream
B reservoir site. Two of the tributaries, Souinlovey Creek (274170)
" 4 and Chunky River (274240) have a quality that is suitable for primary
e contact recreation. The other four tributaries; Big Creek (273920),
and another Big Creek (273985), Bucatunna Creek (274010), and Talla-
hatta Creek (274220); have a water quality that makes them suitable
for secondary contact recreation.

B § Lower Pascagoula Subbasin

The quality of the main stem is suitable for secondary contact
recreation and some stretches may be suitable for primary contact

K recreation. Most of the stations had water that could be used for
: swimming in June-July; but the water had been of poorer quality in
g March-April.

Water of the Escatawpa River is suitable for secondary contact
recreation with some stretches that could be used for swimming, but

M-5




more data would be necessary to define specific areas as some stations
had higher counts in June than in the spring. Bathing water quality |
must be judged during the recreation season.

Data are available on two tributaries to the lower Pascagoula.

Red Creek is suitable for swimming and other water sports except in
the upper reaches where it has been degraded by municipal and indus-
trial wastes from Lumberton. Black Creek has excellent water for

] recreation and is being developed as the site for float trips. When

| other waters are compared to the bacteriological quality of Red and
Black Creeks, it can be seen that many of the other tributaries have
been degraded by some form of pollution. In scme cases this pollution
has not come from municipal or industrial wastes and may be from agri-
culture or other sources such as wildlife.

Pascagoula-Escatawpa Estuary

The estuary is not suitable for recreation due to high coliform
counts. This poses a problem because the area is adjacent to the
population center and will be used by the public for recreation.

Areas of the bay are also unsuitable for primary contact recrea-
tion, but the more pressing health problem here is the unsuitability
of the water for shellfish harvesting. Commercial operations may be
controlled but recreational harvesting of aquatic life will present
a health hazard to the public in this area.

Proposed Water Recreation

el Ty dcas

Recreational use is proposed on the reservoirs to be constructed
by the Corps of Engineers, Pat Harrison Waterway District, and U. S.
i Department of Agriculture. Ccnsideration must be given to the quality
! of water that will be impounded in these projects.

. Experience with many large reservoirs has demonstrated that the
‘ quality of inflowing water will improve in the reservoir; and recrea-
tion areas can be developed where the water quality is suitable for
this purpose. There are, of course, many small reservoirs in the

‘ Southeast but they have not been studied from a bacteriological point
" of view.

The Federal Water Pollution Control Administration conducted a
special study on three small reservoirs in the Tombigbee River Basin
during April-June 1967 to assist the Public Health Service in evalu-
ating what water quality might be expected in the smaller reservoirs

i proposed by the U. S. Department of Agriculture in the Pascagoula
P | River Basin (See Tables I - 1, 2, and 3). The results of this study
f indicated that in the main, improvement in bacteriological quality
,} can be expected as water passes through impoundments of that size.

j ' M-6
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Location: Section 35 & 2, T. 158/T. 16S, R. 11w,
Fayette Co., Alabama

Size: 125 Acres

Drainage Area: 7,000 Acres

Upstream Land Use: 85 per cent woods, 8 per cent pasture,
and 7 per cent under cultivation.

Estimated Flow into Lake: Approx. 3.5 cfs

Method of Discharge: Over flow pipe.

Bacteriological Data
Total Coliform Fecal Coliform

Date Inlet Outlet Inlet Qutlet

5/12/67 3,300 330 330 130 4

5/15/67% 35,000 1,800 17,000 80

5/17/67 7,900 2,300 330 230

5/18/67 7,900 1,300 130 220

5/19/67 4,300 130 130 80

5/23/67 2,800 4,900 50 460

5/25/67 3,300 90 110 < 20

* Inlet flow was high and muddy and lake water was muddy.

TABLE I - 1
BACTERIOLOGICAL STUDY
BUGS LAKE - ALABAMA

Description
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TABLE I - 2
BACTERIOLOGICAL STUDY

FAYETTE COUNTY LAKE - ALABAMA

Upstream Land Use:

Estimated Flow into Lake:

Method of Discharge:

Date
5/12/67
5/15/67
5/17/67
5/18/67
5/19/67
5/23/67

5/25/67

Description

Section 13 & 24, T.16S, R.12W, Fayette Co.,

Alabama
65 Acres

804 Acres

All wooded area, 3 to 4 cows in small
pasture and perhaps one to two gardens.
Approximately 50 gpm flow.

Water flows over low head dam and bridge.

Bacteriological Data

Total Coliform

Fecal Coliform

Tnlet Outlet Tnlet
80

92,000 700 92,000
230 700 <20
330 <20 50
130 490 <20

3,400 700 330
130 700 20
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20
50
40
20
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Location:
Size:

Drainage Area:

Upstream Land Use:

TABLE I - 3
BACTERIOLOGICAL STUDY
LOWNDES COUNTY LAKE - MISSISSIPPI

Description

Approx. 8 miles southeast of Columbus
165 Acres
Approx. 800-1,000 Acres (Guess)

Mostly pasture land plus some woods

Method of Discharge: Spillway

Configuration of Lake: Y-shaped

Date
5/18/67
5/12/67
5/15/67
5/17/67
5/18/67
5/19/67
5/23/67
5/25/67
5/31/67
6/2/67

6/6/67

6/7/67

6/8/67

Bacteriological Data

Total Coliform Fecal Coliform
Inlet  Outlet Inlet  Outlet
1,700 40 140 20

790 490 20 90

92,000 3,400 35,000 1ve
7,900 790 490 < 20
3,300 330 1,300 < 20

13,000 790 490 < 20

17,000 2,200 490 50

410 490 70 < 20
6,300 1,100 1,100 < 20
3,300 490 490 < 20

11,000 700 790 < 20
3,400 270 490 < 20

7,900 7,900 1,400 70
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One of the reservoirs, (Bugs Lake), rendered data that is difficult
to interpret unless there was pollution to the lake itself from
nearby houses.

Data are not available on the specific sites of all proposed
reservoirs and in other cases water quality data are not available
on the specific tributary that will be impounded. More detailed
studies will be needed when more detailed planning is done on each
project. Evaluation of the available data indicates that sites for
reservoirs can be selected that would impound water of a quality that
is suitable for primary contact recreation.

Tributary waters that are now suitable for secondary contact
recreation with a mean fecal coliform density of 1000 per 100 ml
or less could be expected to improve in a reservoir to below 200
fecal coliforms per 100 ml. Consideration of inflow and storage
volume on retention time in the reservoirs as well as the reduction
of effective volume for dilution due to thermal stratification will
be necessary to predict what water quality may result in recreational
impoundments. If the inflowing water is not of adequate quality it
may be necessary to locate bathing beaches in locations where water
quality is not affected by the low quality inflows or shortcircuiting
currents.

Higher bacterial levels on some tributaries are known to be
caused by municipal and industrial wastes and improvements in waste
treatment should precede any reservoir developments on these tribu-
taries. In other cases the sources of higher counts are not known,
but agriculture pollution is suspect. The nature and control of this
type of pollution needs more study in this basin. The U. S. Depart-
ment of Agriculture predicts future increases in poultry and cattle
production and these operations could cause significant pollution on
some tributaries. This and other pollution potential presents a
health hazard to the public and will have to be controlled in waters
that are to be used for swimming and other forms of water based
recreation.

Health Protection at Recreational Areas

Recreational areas such as reservoirs, parks, boat launching
ramps, camp sites, and picnic areas cause the congregation of large
numbers of people in more primitive settings. Sanitation facilities
must be provided and maintained for the protection of the public and
to prevent water pollution. Safe drinking water must also be pro-
vided.

Recreational areas can be polluted by recreators so that they
become undesirable from an aesthetic standpoint and can also be con-
taminated to the degree that they are a health hazard. Provision of
sanitary facilities such as toilets and refuse containers can

M-10




contribute to the protection of recreational areas, but an organiza-
tional arrangement must be provided for the maintenance of the facil-
ities.

Fecal discharges from recreational boats and other vessels are
individually a small contribution to contamination and may not be
detected by bacteriological sampling. But, these discharges repre-
sent a rather direct health hazard and must be controlled in or near
recreational areas.

Summary and Conclusions

The Soil Conservation Service of the USDA proposes twenty multi-
purpose reservoir projects which include the recreation benefit.
Water quality studies indicate that water contact recreation would
be safe — from a health standpoint -~ for the projects:

Big Creek (2)
Chunky River
Souinlovey Creek, and
West Tallahala Creek.

It is very possible that water contact recreation would be
safe and could be included as a benefit for the other fifteen pro-
posed projects. However, origin and health significance of high
total and fecal coliforms should be determined prior to development
of the latter reservoirs. Similar information should be obtained
for the seven reservoir projects proposed by the Pat Harrison Water-
way District — all of which include the recreation benefit. If the
source of contamination is of cattle or poultry origin, it is of
public health significance. In particular areas, wildlife densities
may be great enough to cause health hazards.

Experience has shown that in large reservoirs, inflowing water
quality greatly improves. The five Corps of Engineers projects
proposed should safely accommodate the water contact recreation use,
if the recreation areas are properly located based upon sanitary
surveys.
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SECTION II

SHELLFISH SANITATION

by

J. David Clem
Regional Shellfish Consultant
Water Supply and Sea Resources Program
National Center for Urban and Industrial Health
Atlanta, Georgia

Introduction

The shellfish species of concern in the Pascagoula estuary is the
Eastern Oyster, Crassostrea virginica. This bivalve has the ability
to concentrate particulate matter and chemicals from estuarine water
sometimes to a very high degree. Often these marine animals are con-
sumed raw or only partially cooked. If they are harvested from waters
containing harmful microbiological organisms or other substances
adverse to man, they could cause disease or toxicosis when eaten. So
that oysters may be safe for human consumption, sanitary controls are
administered over the shellfish industry.

Since 1925, Mississippi has participated in a cooperative program
with 21 other shellfish producing states, the U. S. Public Health Ser-
vice, and the shellfish industry. Technical and administrative guide-
lines have been established and are continually revised in light of
research and technological advances. All participants follow the
manual of the National Shellfish Sanitation Program which in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>