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INTRODUCTION

In recent years, Congress passed the Federal Water Pollution Control Act
(P.L. 92-500) and amended it by the Clean Water Act of 1977 (P.L. 95-217).
As part of its stated objective, the act specifies, "it is the national
goal that whenever attainable, an interim goal of water quality which
provides for the protection and propagation of fish, shellfish, and
wildlife and provides for recreation in and on the water be achieved by
July 1, 1983;".

During this same time period, the National Shellfish Sanitation Program
have been operating with the goal of protecting shellfish culture and
harvesting as a beneficial use by encouraging water quality programs that
provided for safe use of the national resource.

Coos Bay has a viable shellfish industry, both commercial and recreational.
Because of this, the need for bay waters free of disease causing agents or
organisms is greatly increased. Water quality impairments in the bay or
watershed raise the spectre of potential health problems for anyone who
comes in contact and ingests that poor quality water. Shellfish
residing in poor water can become contaminated as they feed on
suspended particles containing fecal bacteria and other enteric or
intestinal viruses such as those causing infectious hepatitis and
gastroenteritis. In so doing, an additional health hazard is realized for
persons consuming shellfish raw or only partially cooked.

In conducting the Shellfish Sanitation Program, U. S. Food and Drug
Administration (FDA), Oregon State Health Division (OSHD), and the
Department of Environmental Quality (DEQ) have found varying degrees of
bacterial water quality occurring at different times in Coos Bay, creating
concern about the safe consumption of the shellfish from the bay.

There is also the desire of the Coos Bay area citizens for expansion of the
commercial harvesting of the shellfish. For this to occur, Oregon State
Health Division must certify the sanitary quality of the water in the
growing areas. To accurately classify these areas, OSHD must request the
water quality information pertaining to those areas from DEQ. If the
information is not available, an accurate judgment by OSHD is hampered.

The Coos Bay Water-Shellfish Study has been funded to supply the Shellfish
Sanitation program data and water quality management needs in Coos Bay.
The study's stated goal is to "establish a comprehensive water quality
management plan for Coos Bay to provide information necessary to allow
accurate management decisions of the Bay's shellfish resource and control
of pollution &Purees." In so doing, the study will identify sources of
pollution inhibiting safe shellfish harvest that are suggested in previous
water quality data. Once the sources are identified, the study will
identify control measures in a Water Quality Management Plan for Coos Bay
to protect the shellfish beneficial use.

TG1159
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This report presents the results of the first part of the study - review of
existing data and information from the present back to 1970. The objective
of the review is to determine what is known about the water quality of the
bay, particularly in the bay areas being considered for commercial
shellfish harvest. The process also identifies the gaps in our knowledge
of the water quality and what needs to be done to fill those gaps.
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DESCRIPTION OF STUDY AREA

Coos Bay, Oregon's largest estuary, and its associated watershed are
located approximately 200 miles south of the mouth of the Columbia River
(Figure 1). The bay is the estuary of the Coos Drainage Basin. Oregon
Division of State Lands estimates that in this estuary approximately 6,200
acres is submersible land between high water and mean low water and 6,180
acres is submerged land below mean low water.

The drainage basin of Coos Bay (Figure 2) contains about 30 tributaries
draining approximately 605 square miles. The major tributary is the Coos
River with most of its drainage area divided into the Millicoma River (35
miles in length) and South Fork Coos River (31 miles long). Other smaller .
tributaries contributing smaller amounts of fresh water to the estuary
include Isthmus, Catching, North, South, Pony, Kentuck, Willanch and
Coalbank Sloughs and Haynes Inlet.

Drainaae Basin

The drainage basin yields an average of 2.2 million acre feet of fresh
water annually (Table 1). Runoff follows the pattern of precipitation.
Soils provide minimum water retention and snowfall is light. Annual
precipitation in the basin ranges from 61 inches per year at North Bend
to 100 inches per year at the headwaters of the Millicoma River.
Precipitation records show that January is the wettest month at North
Bend, averaging 10.9 inches, and July the driest month with an average of
0.44 inches precipitation (Figure 3). Winds during the winter months of
October through March are generally from the south and southwest and in the
summer, April through September, they are from the north-northwest.

Stream gradients of the main tributaries are slight for the lower several
miles allowing tidal effects to extend many miles into the bay watershed.
These gentle gradients provide waterborne transportation of logs from the
forested areas of the drainage basin (80% of the land use of the basin) and
provide long narrow alluvial plains adjacent to the streams for cropland
and pasture (3% of the land area).

The urban area of the watershed comprises the remaining 7% of the land
area. Population in 1980 of the major urban centers for the study area
are: Coos Bay 14,424; North Bend 9,779; and Eastside 1,601. All these
cities are located on the south side of the bay. Small rural communities
(unincorporated) include Millington, located next to Isthmus Slough,
Dellwood, on the South Fork of Coos River, Allegany located on the West
Fork of the Millicoma River, and Charleston located at the juncture of
South Slough and the mouth of Coos Bay.

Three sewage treatment plants (STP) are located in the bay watershed and
discharge to the bay (Figure 4). Coos Bay #1 services greater Coos Bay
and the Eastside/Bunker Hill area. Coos Bay #2 services Charleston and
Empire. The North Bend STP services the city of North Bend.
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Table 1. Lengths, Drainage Areas, and Fresh Water Yields of Coos
Bay Tributaries (from Descriptions and Information Sources 
for Oregon Estuaries,, Percy, K. L.; et al., Sea Grant
Program 1974)

Stream Length
(miles)

Drainage
areas

(sq. mi.)

Fresh water annual yield 1
(ac-ft)

maximum	 minimum

Coos River 5.52 415 2,200,000 1,130,000 1,590,000

South Fork Coos River 31.33 254 1,280,000 660,000 930,000

Millicoma River 8.74 151 880,000 450,000 630,000

East Fork Millicoma River 23.9 79 460,000 230,000 330,000

West Fork Millicoma River6 34.9 46.9 254,000 127,000 182,000

1 Yields were estimated for 1930 to 1961 by correlations from available records
(consisting of spot observations with no complete water years of record.)

2 To the confluence of the South Fork Coos River and Millicoma River.

3 To the confluence of the Willams River and Tioga Creek.

4 To the confluence of the West Fork Millicoma River and the east Fork Millicoma
River.

5 Total Coos Bay drainage area is not the sum of these individual drainage areas.

6 Data from Water Resources Data for Oregon, USGS.
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The current economic base of the area is primarily the wood products
industry -- timber export, lumber, wood chips, and paper. There is also a
large fishery resource with most of the fishing fleet based in the
Charleston area of South Slough. The harbor area of Coos Bay/North Bend
also supports loading and unloading of ocean vessels. Agriculture consists
primarily of dairy and livestock operations.

Foos Bay

Coos Bay is considered to be a flooded river mouth that was invaded by 'the
sea after the last Ice Age. The bay is approximately 13 miles long and is
shaped like an inverted "U" with the bend pointing north. The west side of
the bay is bordered by a recent dunal deposit forming a spit which forms a
barrier . between the bay and the ocean. The mean tidal range is 5.2 feet
and the diurnal range is 7.0 feet with extremes of 11 feet. The tidal
prism has a mean range of 1.86 x 10 9 cubic feet and a diurnal range of
2.51 x 109 cubic feet.

Tidal effects extend up the tributaries of the bay as far as Dellwood on
the South fork of the Coos River and Allegany on the Millicoma fork. Both
are approximately 27 miles from the mouth of the estuary. The average
tidal current velocity is 2 knots (2.4 feet per second) and has a maximum
ebb current of up to 7 knots (12.8 feet per second), and maximum flood
currents are up to 3.9 knots (5.9 feet per second). Based on work done by
Burt and McAllister (1959), Coos Bay is considered to be a well mixed
estuary in terms of temperature and salinity during periods of low runoff
and a partially mixed estuary during periods of maximum runoff. Sediment
transported to the estuary from its drainage basin averages 72,000 tons
annually (Percy, et al., 1974). Littoral drift in the summer is to the
south and in the winter to the north with the net transport being to the
south.

Prior to 1937, there was no main shipping channel through the bay. The bay
was described at low tide as one big mud flat with a very shallow channel.
In 1937, the Army Corps of Engineers embarked on a project to dredge a main
channel to a depth of 24 feet to allow Coos Bay and North Bend to become
shipping ports (Johnson, 1972). Dredge spoils have been disposed in the
bay by the formation of spoils islands and on surrounding tidelands.
During the period of 1920 to 1970, approximately 1,500 acres of the 4,500
acres of tideland were filled and an additional 2,000 acres were diked for
agricultural use. Currently the Corps maintains the dredged channel to a
depth of 37 feet.

Commercial uses of the bay include shipping, log storage, crab fishing, and
oyster and clam harvesting. Coos Bay is the leading lumber shipping port
in the United States. The main harbor for large ocean vessels is located
in the upper bay area adjacent to the Cities of North Bend and Coos Bay.
There are three moorage facilities in the Coos Bay estuary for smaller
boats with a total capacity of 612 permanent spaces and 690 seasonal or
transient spaces (LCDC, 1979). Ninety eight percent of the spaces are
located at Charleston at the mouth of South Slough.
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Log storage occurs in the upper part of the bay and the lower reaches of
Coos River, Isthmus and Catching Sloughs. It is estimated that
approximately 500 acres of the bay and tributaries are used at some time
during the year for log storage.

Another commercial use of the bay is cultivation and harvesting of Pacific
oysters (Crassostrea gigas) . Presently commercial oysters exist in South
Slough (Figure 5) and in the upper bay opposite North Bend (Figure 6).

Currently, 1200 acres in upper Coos Bay (Figure 6) are plated and leased by

Coos—tounty for oyster production. South Slough has a maximum of 206 acres
available for oyster production, most being privately owned.

According to Osis and Demory .(1976), Coos Bay, including South Slough,
has a potential of 2,875 acres suitable for oyster culture. However, they
site' the heavy harbor and ship traffic, maintenance dredging of the main
shipping channel, and the discharges from three sewage treatment plants as
limiting actors for commercial oyster production. Oregon State Health
Division limits commercial harvesting to those areas identified in
Figure 7. According to local citizens and Dale Snow of the Oregon
Department of Fish and Wildlife, a much larger oyster industry existed in
Coos Bay 25 years ago than the levels of today. They cite a combination of
increased industrialization, dredging and a depressed oyster market for the
decline of the industry in the 1950 , s. Extensive intertidal and subtidal
clam beds with sport and commercial clamming potential (Figure 8) may also
limit area available to oyster growers. an important commercial clam
fishing area occurs on the south side of the bay from Fossil Point to Sitka
Dock below.

T01159



Figure 5. Commercial Oyster Leases in South Slough (Jambor and Rilette 1977).
Current acreage leased but not necessarily in use in 1982 is 206.7 acres
(Oregon Department of Fish and Wildlife).
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Figure 7. Oregon State Health Division
Shellfish Growing Water Classification
for Coos Bay and South Slough. See
Glossary for definitions.

Restricted Growing Area
Classified 1980
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Figure 8. Clam Digging Areas'of Coos Bay, Oregon.
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DATA REVIEW

Introduction to the Data Review

The primary mission of the DEQ Water Quality Program is to attain and
maintain water quality sufficient to meet in-stream water quality standards
throughout Oregon and to protect beneficial uses. This is consistent with
the federal goal of fishable/swimmable waters where attainable.

Water quality standards specify concentrations of water constituents which,
if not exceeded, are expected to provide water suitable for beneficial
uses. Many uses may depend upon the same water constituent. The standard
level for that constituent is set for the most sensitive of those uses so
as to protect that use and the other beneficial uses. Such standards are
derived from scientific observation and knowledge of user response to
varying water constituent conditions. Therefore, water quality standards
are set to protect the life in the water; the direct users of the water;
and, as in Coos Bay, to protect users that consume food grown in that
water.

Table 2 cites Oregon Administrative Rules, Oregon Department of Environ-
mental Quality, Chapter 340, Division 41, recognized beneficial uses of the
water in the South Coast Basin, Oregon, of which Coos Bay and its
tributaries are a part. These uses are not prioritized nor are they listed
as seasonal uses. The DEQ does recognize the seasonality of some of these
uses. However, current rules do not allow seasonal adjustment of the
standards to protect seasonal uses unless specified by the standard in the
referenced rules.

Those uses where the water can be ingested or aquatic life from the water
is consumed are uses which need an applicable bacterial water quality
standard. They include domestic water supplies, industry processing of
food using water, water contact recreation, and fishing where the product
caught is consumed raw or partially cooked.

Bacteria standards for drinking water are set and administered in Oregon
by the Environmental Protection Agency. The drinking water standards
dictate the quality of water that should be achieved in municipal water
treatment without reference to desirable raw water quality. Although,
raw water quality criteria have been developed to aid in selection of water
sources (which is the case for surface water sources in the Coos Bay
watershed) such that the surface water can be treated economically to meet
the drinking water standards. Refer to Table 3 for the applicable bacteria
standards and criteria.

In the food processing industry, the water used is generally from a
municipal water supply or ground water. The bacterial water quality
characteristics used by the industry are the same as those needed by the
public water supply users. Refer to Table 3 for the applicable bacteria
standards and criteria.

TG1159
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Table 2. Non—prioritized Beneficial Uses of Water in the Coos Bay Drainage Basin.

Beneficial Uses 

Estuary and
Adjacent Marine	 All Streams and.

Waters 	 Tributaries Thereto   

Public Domestic Water Supply
	

X

Private Domestic Water Supply

Industrial Water Supply	 X
	

X

Irrigation	 X

Livestock Watering	 X

Anadromous Fish Passage

Salmonid Fish Rearing

Resident Fish & Aquatic Life

Wildlife & Hunting	 X

Fishing

Boating	 X

Water Contact Recreation	 X

Aesthetic Quality	 X

Hydro Power

Commercial Navigation & Transportation

TG1159.3
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Water contact recreation requires a bacterial standard for'desirable water
quality which demonstrates a lack of enteric pathogenic microorganisms
from man or other warm-blooded animals. However, one must be careful in
evaluating recreation water quality by using enteric microbial indicators
because not all diseases that seem to be associated with swimming and
bathing in polluted water are enteric diseases and are not caused by
enteric organisms. Refer to Table 3 for the applicable water contact
recreation bacteria standards.

No special bacteria standard is set in Oregon for water supporting sport
finfishes. Most people cook fish for consumption although some ethnic
groups do prefer to eat raw fish. The cleaning and cooking processes
should render fish safe for eating. There are, however, bacteria standards
set for shellfish growing waters. The U.S. Food and Drug Administration
through administration of its National Shellfish Sanitation Program (NSSP)
has established a water quality standard (Table 3) to protect persons
consuming raw shellfish. Oregon State Health Division uses the same
standard in administering the Oregon Shellfish Sanitation Program (OSSP).
Table 4 also reflects the current standard applied to shellfish growing
water by the DEQ and OSHD.

The coliform organisms stated in the standard are bacteria of the enteric
group. They are considered to be primary "indicators" of fecal con-
tamination by human or warm-blooded animals. These "indicator organisms"
may or may not cause illness. However, they are associated with material
(feces) that may be carrying pathogenic viruses or bacteria. Difficulties
in isolation and identification of most water borne pathogenic organisms
which could be found in lower concentrations and distributed more unevenly
than the indicators, necessitate the use of an easily isolated and
identifiable bacterium that are associated with fecal matters.

The application of the indicator concept through the use of total and fecal
coliform standards is also used in the Shellfish Sanitation Program
both nationally and locally. In the evaluation of shellfish growing areas,
two investigative systems are used concurrently--a shoreline or pollution
source evaluation and a bacteriological evaluation of the water looking
for an indicator utilizing either total or fecal coliforms. If there
exists an identifiable fecal pollution source that could cause fecal
contamination and the indicator organism is found in excess of the standard
set for a shellfish growing area, it is then assumed that there is a
potential for contracting a disease from eating shellfish. According to 

is presumptive evidence of the presence of pathogens. The same logic also
applies to. animal feces.

Even though there may be no epidemiological evidence for the presence of
pathogens in a body of water, when coliform counts are above acceptable
levels it indicates a source of pathogens could exist, and a route of
disease transmittal exists. Such pathogens can be concentrated by
the filter feeding shellfish.
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TABLE 4. FEDERAL FOOD AND DRUG ADMINISTRATION AND STATE OF OREGON SHELLFISH GROWING
WATER AND MARKET OYSTER MEAT STANDARDS APPLICABLE TO ESTUARINE AND FRESH
WATERS IN THE COOS BAY DRAINAGE BASIN

AGENCY MARKETED OYSTER MEATS
ESTUARINE SHELLFISH
GROWING WATERS

FRESHWATER AND
NON SHELLFISH
GROWING ESTUARINE
WATERS   

Food and Drug
Administration
(FDA)

For 100 grams oyster
meat:
total conform 60,000
fecal coliform	 230
count	 500,000

For 100 milliliters
of sample:
median of 70 total
conform; 10% of
samples not greater
than 230 per 100
milliliters

No standard

Oregon State
	

Same as FDA
	

Same as FDA
	

No Standard
Health
Division
(OSHD)

Department of
Environmental
Quality
(DEQ)

No Standard For 100 milliliters
of sample:
median of 14 fecal
conform; 10% of
samples not greater
than 43 per 100
milliliters

For 100 milliliters
of sample:
log mean of 200
fecal conform for
5 samples in 30
days; 10% of samples
not greater than
400 for period

T01159.4
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Under the Shellfish Sanitation Program the growing areas of a bay are
classified as to their public health suitability for harvesting of market
shellfish. The following information is taken from the National Shellfist
Sanitation Program Manual of Operations. Part 1, Sanitation of Shellfish
Growing Areas, 1965 Revision:

"A hypothetical use of the four recognized area classifications
is shown in Figure 1 (Figure 9 of this Background Data Review
Report). This idealized situation depicts an estuary receiving
sewage from two cities, "A" and "B". City "A" has complete
sewage treatment including chlorination of effluent. City "B"
has no sewage treatment. The estuary has been divided into five
areas, designated by roman numerals, on the basis of sanitary
survey information:

Approved

Area I. The sanitary survey indicates that sewage from cities
"A" and "B" (even with the "A" sewage plant not functioning)
would not reach this area in such concentration as to constitute
a public-health hazard. The median coliform MPN of the water is
less than 70/100 ml. The sanitary quality of the area is
independent of sewage treatment at city "A."

Conditionally Approved

Area II. This area is of the same sanitary quality as area I;
however, the quality varies with the effectiveness of sewage
treatment at city "A". This area would probably be classified
prohibited if city "A" had not provided sewage treatment.

Restricted

Area III. Sewage from "B" reaches this area, and the median
coliform MPN of water is between 70 and 700 per 100 ml.
Shellfish may be used only under specified conditions.

Prohibited

Area IV. Direct harvesting from this area is prohibited because
of raw sewage from "B". The median coliform MPN of water may
exceed 700/100 ml.

Area V. Direct harvesting from this area is prohibited because
of possible failure of the sewage treatment plant. Closure is
based on need for a safety factor rather than coliform content of
water or amount of dilution water."

The question that results from placing standards to protect benefical uses
is, "how does one interpret water quality data to judge whether or not
a beneficial use is threatened or impaired?" For the purposes of this
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report, water quality is evaluated using data that is applied to the
standard or criteria in effect at the time the data were gathered. A
"standard" applies to any definite rule, principle, or measure established
by authority and therefore enforceable. A "criteria" designates a means
of evaluation used to form a correct judgment. A criteria carries no
connotation of authority and therefore only acts as a yardstick by which
to measure water quality without enforcement capability.

Since the standards have been set to protect beneficial uses, any water
quality data exceeding a particular standard, such as bacteria numbers, is
considered to identify a "polluted" condition at the time the sample was
taken. Although a one time sample may not be indicative of the general
water quality of that body of water, it does draw attention to the fact the
a pollution problem may exist and should be investigated further.

Polluted conditions can result from both natural events such as flooding

or landslides or from man's activities. The definition of "pollution"
contained in OAR 340-41-006(9) implies that if a public nuisance is not
created and the waters are not rendered harmful, detrimental, or injurious
to the beneficial uses, a pollution problem does not exist. So when
evaluating water data, one must be aware of the beneficial use of the water
being investigated, the seasonality (if any) of the uses and the standards
and/or criteria limits set to protect those uses.

Past DEO Ambient Water Quality Data - Coos Bav

The data reviewed in this section were collected by DEQ's ambient water
quality sampling program. It does not necessarily represent data specific
to problems that are related to weather or runoff conditions but rather
data collected over time under varying conditions in order to identify
baseline water quality compliance with standards and trends. The data were
reviewed in a systematic way by evaluating, separately, data from
individual stations on tributaries to Coos Bay and by grouping data from
Bay sample stations according to the geographical area. Those stations
considered tributary and reflecting direct bacterial input to the Bay are
Coos River at Chandler Bridge river mile 2.5, Station 14, Isthmus Slough
at the Eastside Bridge, Station 13, Coalbank Slough at Highway 101,
Station 12 at the mouth of Isthmus Slough, and Station 11 at the mouth of
the Coos River in the Marshfield Channel. The water quality data were
evaluated using the 200 fecal coliform per 100 ml standard. Those Bay
stations which were grouped include: Stations 9 and 10 which are in the
main shipping channel at the upper end of Coos Bay above and below Coos Bay
No. 1 Sewage Treatment Plant; bay Stations 6, 7, and 8 are in the main
shipping channel and adjacent to the tidal shellfish beds; Stations 3, 4,
and 5 are in the main channel and bracket the North Bend and Coos Bay No. 2
Sewage Treatment Plant Outfall; and Stations 1 and 2 are in the main
channel near the mouth of Coos Bay in the Oregon State Health Division
conditionally approved shellfish growing waters. All data from the groups
of Bay Stations were evaluated using the 14 fecal coliform per 100 ml
standard as well as the 200 fecal coliform per ml standard, except for data
from the Station 9 and 10 group within the main channel. Here the
shellfish standard was not considered applicable.
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Figure 10. Department of Environmental .Quality (DEQ)
Ambient Water Quality Sampling Stations in Coos Bay
and South Slough.
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Eighteen samples were collected from the Coos River at the Chandler Bridge
(RM 2.5) between October 1979 and June 1981. Only two of these values
exceeded 200 fecal coliform per 100 ml. Fifty-two samples were collected
from Bay Station 11, located at the mouth of the Coos River in the
Marshfield Channel, between February 1970 and March 1981. Ten of these
exceeded 200 fecal coliform per 100 ml. Data from Bay Station 14 (Figure
10) at the mouth of the Isthmus Slough also represents 52 samples collected
between 1970 and 1981 plus an additional 52 were collected during 1978 to
1981. These data show the standard was exceeded on 9 occasions. Sixteen
of the 52 samples from Station 13, located at the mouth of Coalbank Slough,
exceeded the standard between 1970 and 1981. Water quality at Bay Station
12 appears to reflect the influence of Station 13 waters or vice versa with
15 of the 52 samples collected over the 'same time period exceeded the
standard.

Based on the high frequency of violations at Station 12 and 13, it appears
that these tributaries to Coos Bay contain fecal sources located on
Coalbank Slough or the data may reflect downstream sewage treatment plant
malfunctions when substandard effluent is carried up bay on an incoming
tide. The contribution to Stations 12 and 13 from tributaries in areas
that have not been sampled, such as Catching Slough, is unknown. It is
also difficult to say anything about input coming from the Coos River
drainage since no sampling has occurred further up in the basin. The
interaction of climate and bacterial counts and the likely sources of fecal
contamination may have a bearing on the water quality reflected at these
upper bay sampling stations.

Bay Stations 9 and 10 were considered as a group since Stations 9 and 10
are respectively above and below the Coos Bay No. 1 Sewage Treatment Plant
outfall. Of the 52 samples that were collected at each of these two sites
between 1970 and 1981, there were 25 occasions when one or both of the
samples from these sites were over 200 fecal coliform (see Table 5). Two
hundred fecal coliform/100 ml is the applicable standard in this part of
the bay since it is outside the shellfish growing area. It appears that
there is some input in this area from the sewage treatment plant, although
there are other sources of runoff such as urban storm drainage which may
contribute fecal coliform.

Another group of bay stations considered was Stations 6, 7, and 8 (Figure
10). These were grouped because they are in the main channel, in direct
proximity to the shellfish growing areas, and they represent water quality
that is thought to affect the Silver Point 7 and 8 shellfish growing areas.
Fifty-two sets of samples were taken at these three stations between 1970
and 1981. On 40 occasions one or more of the three stations exceeded the
water quality standard of 14 fecal coliform per 100 ml relevant to
shellfish growing waters. On 12 occasions one or more of the three
stations exceeded the 200 fecal coliform standard of 14 fecal coliform per
100 ml relevant to shellfish growing waters. On 12 occasions one or more
of the three stations exceeded the 200 fecal coliforms tandard for
recreational water contact. The median fecal coliform value for the period
was 23 with 24 percent of the samples greater than 43 fecal coliform.
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Possible fecal sources impacting this area are three sewage treatment
plants, one up bay and two down bay (Figure 10). Also the southern margin
of what is known as the Silver Point 7 and 8 Oyster Flat (Figure 6) is
bordered by the Cooston Channel which brings fresh water from the Coos
River drainage into the bay. It is possible that any or all of these
potential sources could impact the shellfish growing area, but at this time
it is not known which sources contribute fecal contamination or by how
much. This area of the bay is also known to fluctuate in salinity by
season. That is, during periods of high runoff salinities generally are
low, in the 5-15 parts per thousand range. During periods of low runoff,
salt water intrusion comes farther up the bay and salinities may range
between 20 and 30 parts per thousand. Salt water intrusion possibly
provides dilution to fecal sources that may enter the bay during the
summer. However, the data suggest that this part of the bay tends to pool
freshwater during high runoff resulting in higher fecal coliform counts.
If the data are differentiated into wet and dry weather periods (see Table
6), the data show that bacterial water quality improves during the dry
weather period. Still, it periodically does not meet the shellfish growing
water standard since 20 percent of the sample values were greater than 43
fecal coliform during the dry weather period.

Stations 3, 4, and 5 (Figure 10) are located in the part of the bay that is
characteristically more saline than the uper bay. These stations are
closer to the ocean and are influenced by the dilution effect of salt water
that is chacteristically low in fecal coliform bacteria. This area of the
bay also brackets the North Bend Sewage Treatment Plant outfall near
Station 5 and the Coos Bay No. 2 Sewage Treatment Plant outfall located
between Stations 3 and 4. Of the 52 sets of samples that were taken at
these sites between 1970 and 1981, on 11 occurrences one or more of the
samples exceeded the shellfish growing water standards of 14 fecal coliform
per 100 ml. On three occasions the water quality exceeded the 200 fecal
coliform per 100 ml standard. The median fecal conform value for this
period was 9, with 3 percent of the samples greater than 43 fecal coliform.
The shellfish growing water standard is considered applicable here because
recreational clamming is popular on these tidal flats found in this part of
the bay. A review of data during wet and dry periods shows this part of
the bay to be of marginal quality during wet weather periods, but within
water quality standards for fecal coliform during dry weather periods, (see
Table 6).

In the 2 sets of 52 samples collected between 1970 and 1981 at Stations 1
and 2, located in the main channel of Coos Bay, no values were greater than
200 fecal coliform per 100 ml. On 9 occasions, one or more values at these
stations exceeded 14 fecal coliform per 100 ml. The median fecal coliform
value was 4 with 1 percent of the samples greater than 43 fecal coliforms.
The shellfish growing water standard therefore was met. The seasonal
evalution of data shows that this part of the bay meets the shellfish
growing water standard during both dry and wet weather periods, (see Table
6). The more stringent shellfish growing water standard was applied here
because commercial subtidal clamming occurs from July through December in
the area from Pigeon Point north to Sitka Dock. The area is also a
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favorite recreational clamming area. The question has been raised whether
Stations 1 and 2 reflect water quality in the tidal and subtidal areas
adjoining the main channel. It is doubtful whether the data from these
stations truly reflect the bacterial water quality in the tidal areas
nearer to shore.

Past DEO Ambient Water Ouality , Data South Slough 

The Oregon State Health Division has conditionally approved the growing of
shellfish in the area south of Sitka Dock to the mouth of Coos bay and all
of South Slough (see Figure 7). The standard for these shellfish growing
waters is a median of 14 fecal coliform per 100 ml, with not greater than
10 percent of the samples exceeding 43 fecal coliform per 100 ml. Data
from South Slough Stations 1 through 5, 7. and 8, were used to evaluate
water quality conditions for South Slough. Stations 2, 5, and 11 data were
reviewed in terms of seasonality. In addition, the Food & Drug
Administration's 1979 to 1980 review of the Oregon Shellfish Sanitation
Program with water quality analysis for South Slough is included here.

Forty-eight samples from South Slough Station 1 (Figure 11), located at the
mouth of South Slough where it enters Coos Bay proper, were collected
between 1970 and 1981. Of these, 13 samples exceeded 14 fecal coliform per
100 ml. The median value was 4 fecal coliform, with 2 percent of the
samples greater than 43 fecal coliform (Table 7).

Data from South Slough Station No. 2, which is at the edge of the
Charleston Boat Basin, represents 51 samples collected during the period
1970 to 1981. Twenty-two of the samples had values greater than the 14
fecal coliform per 100 ml, and the median count was 9 fecal coliform per
100 ml, with 18 percent of the samples greater than 43 fecal coliform (see
Table 7)•

Fifty-one samples also were collected from South Slough Station No. 3,
located in the main channel outside of the boat basin, during this same
period. Eleven of these samples exceeded the 14 fecal coliform and the
median count was 4 fecal colif orm, with 8 percent of the samples exceeding
43 fecal coliform.

Of the 51 samples collected at South Slough Station No. 4, located in the
main channel of South Slough near the Charleston Bridge between 1970 and
1981, 15 exceeded 14 fecal coliform and the median count for the period was
7 fecal coliform, with 4 percent of the samples greater than 43 fecal
coliform. Data from these four stations in South Slough appear to reflect
occasional periods of fecal contamination entering the Slough. Closer
examination of the data for South Slough Station No. 2 for seasonality
shows that Station No. 2 exceeds shellfish growing water standards during
the wet weather period (November to April) with a median value of 15 fecal
coliform with 21 percent of the samples greater than 43 fecal coliform (see
Table 8). For the dry weather period (May to October) the median value at
South Slough Station No. 2 was 9 fecal coliform with 15 percent of the
samples greater than 43 fecal coliform.
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Figure 11. Department of Environmental Quality (DEQ)
Ambient Water Quality Sampling Stations in South Slough.
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The Food and Drug Administaration 1979-1980 review of the Oregon Shellfish
Sanitation Program (see Appendix A) concluded that South Slough Station
No. 2 exceeded the shellfish growing water standards during the months of
January, May, June, August and September, and that bacterial water quality
during the summer was actually worse than the winter. Sanitary waste
discharges from the Charleston boat basin, poor effluent quality from
sewage treatment plants, inadequate or improper subsurface sewage disposal
practices in areas adjoining South Slough, and possible hydrologic inflow
of water from Coos Bay to South Slough are likely sources of fecal
contamination.

Further south in the slough, toward the area of shellfish cultivation, 84
sets of samples were collected between 1970 and 1981 at South Slough
Station No. 5 at a boat moorage adjacent to the shellfish beds. Twenty-
five samples exceeded the 14 fecal coliform per 100 ml standard, and the
median fecal coliform value for the period was 9, with 9 percent of the
samples exceeding 43 fecal coliform per 100 ml. Water quality data
analyzed for seasonality show a median value during the wet weather period,
November through April, of 23 fecal coliform with 14 percent greater than
43 fecal coliform, and a median value of 9 fecal coliform, with 7 percent
of the samples greater than 43 fecal coliform, with 7 percent of the
samples greater than 43 fecal coliform during the dry weather period, May
through October. It is apparent that during the winter wet weather period
the bacteria water quality standards for shellfish growing areas were not
met as often as during dry weather periods during the summer.

The same type of analysis was performed on data from the South Slough
Station No. 11 which is in Joe Ney Slough, an area of shellfish
cultivation. . For the period of June 1970 through May 1981, 46 samples
were collected. Twenty had values greater than 14 fecal coliform and the
median count for the period was 9 fecal coliform. Data from the wet
weather period, November to April, showed a median count of 39 fecal
coliform, with 47 percent of the samples greater than 43 fecal coliform.
For the dry period, May through October, the median value was 9 fecal
coliform, with 47 percent of the samples greater than 43 fecal coliform.
For the dry period, May through October, the median value was 9 fecal
coliform with 0 percent greater than 43 fecal coliform. It appears that
storm runoff laden with fecal coliform are impacting Joe Ney Slough
shellfish growing waters. Potential sources of contaminated runoff may be
failing subsurface disposal systems, wastes of animal origin (dogs, cats,
etc.), and fecal discharges from boats forced to port during storms.

Stations further up in the South Slough are Stations 7 and 8. Both of
these stations are located in the shallow channel in close proximity to the
shellfish growing beds. Of the 53 samples collected at Station 7 between
1972 and 1981, 16 were greater than 14 fecal coliform and the median fecal
coliform count was 9, with 6 percent of the samples greater than 43 fecal
coliform. Of the 45 samples collected between June 1971 and May 1981 at
Station 8, which is south of Station 7, 14 were greater than the 14 fecal
coliform and the median fecal coliform count was 9 with 2 percent of the
samples greater than 43 fecal coliform. Since South Slough Station 7 and 8
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are further up the slough and are not near any known sources of fecal
contamination, fecal coliform counts at these stations may reflect a
dilution effect of any fecal contribution discharged lower in the slough on
the flood tide. It is conceivable that sources of fecal contamination near
the mouth of the slough on an incoming tide could be carried far up into
South Slough, since the upper part of the slough is very shallow and
salinities remain high reflecting little fresh water input, especially
during dry weather season.

Food and Drug Administration Review of South Slough, Growing . Area
Classification 

The Food and Drug Administration in its 1979-1980 annual review of the
Oregon State Shellfish Sanitation Program, reviewed data for the
conditionally approved shellfish growing waters near the mouth of Coos Bay
and South Slough. The sample period considered was from 1970 through 1980,
using ambient data collected by DEQ. Each station was analyzed
individually, the data was separated according to tidal stage and month,
(see Appendix A). Considering these variables, the analysis showed that,
in a wet period (November to April), a higher incidence of exceeding the
shellfish growing water standards occurred at most stations in South
Slough. For example, January was a month in which all stations in South
Slough exceeded the median value of 14 fecal coliform.

The Food and Drug Administration concluded, that, at the present time,
there was insufficient data on the South Slough area to say that it does
not meet the approved area criteria, but they felt there was also
insufficient data to classify the area as conditionally approved and that
the data (even though limited) did suggest the area was improperly
classified. In particular, the Food and Drug Administration felt that
South Slough Stations No. 1, 2, and 3, located at the mouth of South Slough
had a probability of pollution and that those areas should not be
considered as approved as shellfish growing waters.

'Special pm Water Ouality Studies 

In 1979, the Oregon State Health Division Shellfish Sanitation Program was
requested to reclassify portions of Upper Coos Bay, Silverpoint 7 and 8
leases, from a prohibited classification to a conditionally approved
shellfish growing water classification (see Figures 5, 6 and 7). At that
time the Oregon State Health Division did not feel it had sufficient data
for the area to warrant reclassification to a conditionally approved
growing water.

In response to a request from the Health Division, the Department of
Environmental Quality initiated a bacteriological water sampling survey to
begin gathering information in Silverpoint 7 and 8. To date, the
Department has sampled for 2 years at stations in the Silverpoint 7 and 8
areas (Figure 12).
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Sampling began in August of 1979 during a 3-day sampling period of August
27 through 29. During this period a small amount of rainfall, .23 inches,
fell in the basin on August 28. Figures 12 through 15 show actual water
quality fecal coliform values for samples taken August 27 through 29.
Samples taken on August 27 reflect acceptable shellfish water quality with
little or no input from land runoff. Samples taken on August 28 show some
increase in fecal coliform values at Station 20 and 21, in probable
response to fecal input generated by the rainfall event of that day.
Samples taken on August 29 reflect an improving water quality situation
especially at Stations 20 and 21.

During 1980, three sets of samples were collected from Silverpoint 7 and 8,
once in January, February and May. Samples collected on January 30 and 31
of 1980, (Figures 16 and 17) show counts over Silverpoint 7 and 8 to exceed
the 14 fecal coliform level. These samples were collected during the
period of relatively dry weather, that is, the last recorded rainfall for
the area was January 17, with rain falling only on January 31, 0.1 inch.
It is unclear at this time what fecal source may be impacting these tidal
lands. Speculation as•to probable sources range from improper sewage
treatment plant operation, septic tank input from adjacent land mass,
and/or other sources down bay.

Samples collected February 20, 1980 (Figure 18), again showed counts in
Silverpoint 7 and 8 to exceed 14 fecal coliform. Samples collected on
February 20, reflect input from land runoff from preceding days' rainfall.

Samples collected May 13, 1980, show most stations in Silverpoint 7
and 8 to be at or below the 14 fecal coliform level even though the
area had experienced small amounts of rainfall within the preceding days
(Figure 19).

Stations 20 and 21 exceed the 14 fecal coliform level. They reflect
fresh water input entering the bay from the Cooston Channel and the Coos
River. It appears that fecal coliform counts over the Silver Point leases
are responsive to the generation of storm runoff.

Further sampling over the range of climatic conditions is needed to
establish the overall suitability of this area to allow for the conditional
approval as shellfish growing waters. This is especially true for median
analysis of its fecal coliform data for this area.

Coos Bav Hvdrographic Study - August 1980 

The dye work done in Coos Bay, August 26, 27, and 28, 1980, by the Food and
Drug Administration came about as the result of a request by the Oregon
State Health Division for information to be used classifying shellfish
growing waters in Silverpoint 7 and 8 (Appendix B). The prime concern of
this study was to estimate the impact of any or all of the three sewage
treatment plant (STP) malfunctions to shellfish growing areas in Coos Bay.
Dye releases were done during low freshwater inflow to the bay. At the
time, the bay was considered to be vertically well mixed. The dye used for
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the work was Rhodamine B and was introduced into the outfall of each of the
three STP's.

The Coos Bay No. 1 STP was dyed on August 26. Dye was introduced into the
bay at the turn of high tide and was followed in the bay on the outgoing
tide. This allowed it to be tracked in the main shipping channel in the
vacinity of Silverpoint 7 and 8 shellfish growing area. The dye remained
in a narrow path approximately 600 feet wide as it approached the Highway
101 Bridge. Highest concentrations were found along the west side of the
main shipping channel. As it approached the bridge and made the bend, the
dye tended to spread out in a northerly direction as it went through the
bend. It took approximately two and one-half hours for the dye to travel
from the sewage treatment plant outfall to the Highway 101 Bridge. From
this information, it is possible to calculate dilution at distances from
the outfall which are useful to estimate coliform concentrations (see
Appendix B, Figure 6). An interesting observation was noted during the dye
work. Dye introduced into the outfall appeared in the bay before it
reached the end of the outfall pipe suggesting that the effluent was
reaching the bay through unknown alternative routes.

Dye was introduced to the outfall at the Coos Bay No. 2 STP (Empire Plant)
on August 27, 1980, at the turn of high tide so that the dye traveled on
the outgoing tide toward the mouth of Coos Bay. The dye traveled in a very
narrow patch about 50 feet wide until it reached the Charleston area. It
traveled close to the south shore of Coos Bay, flowing through the pilings
at Sitka dock, and turned the corner at Fossil Point to go out the mouth of
the bay. It is interesting to note that no dye could be found inside the
mouth of South Slough. Travel time between the sewage treatment plant
outfall and Fossil Point was approximately two and one-half hours (see
Figure 8 in Appendix B).

The final dye release was done August 28, 1980, at the North Bend Sewage
Treatment Plant. This dye release was done at the turn of low tide on an
incoming tide to see if the North Bend STP effluent would impact the
Silverpoint 7 and 8 shellfish beds.

The dye traveled along the south shore and some of which went into Pony
Slough. The remainder continued along the south shore and made the turn in
the bay at the Highway 101 Bridge. As the dye made the turn, it flowed
south along the western edge. The dye spread out across the main channel.
As it approached the Cooston Channel, which borders the southern edge of
Silverpoint 7 and 8 oyster leases, some of it traveled up the Cooston
Channel. The remaining amount traveled south in the main shipping channel
(see Figure 10 of Appendix B). It appears that effluent from the North
Bend plant or any bypass that occurs into Pony Slough may be able to reach
the south edge of Silverpoint 7 and 8 via the Cooston Channel on an
incoming tide.

Conclusions that the Food and Drug Administration drew concerning the dye
study and the classification of shellfish growing waters in Silverpoint 7
and 8 are included in their report. For a review of these conclusions in
the context of their report, please see Appendix B.
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REVIEW OF POTENTIAL FECAL SOURCES

Subsurface Sewage 

Subsurface sewage considered here is home domestic waste or home sanitary
waste processed through a septic tank and drainfield system on individual
homeowners property. Also considered here are those homes or facilities
with inadequate systems where sewage can be found surfacing at ground level
or being discharged to a receiving water by a pipe with little or no prior
treatment.

Subsurface systems in two areas of Coos Bay have been reviewed for
their efficiency by Oregon State Health Division and the Department of
Environmental Quality. The first area is the Bar View-Charleston area or
the land that falls within the Charleston Sanitary District.

The first work was done in May of 1979 by the Department of Environmental
Quality, the Coos County Health Department, and the Charleston Sanitary
District. In this study, three hundred. and seventy-seven (377) homes
within the district were inspected as to the adequacy of their subsurface
sewage treatment. Homes were categorized as (1) showing no signs of system
failure, (2) showing evidence of indirect system failure, e.g., systems
that had lush grass growth over the drainfield and sunken drainfields, (3)
direct failures of systems, e.g., those systems that discharge sewage to
the surface. The result of this study identified one hundred and twenty-
two (122) subsurface systems that had direct or indirect failures that
provided inadequate sewage treatment in the area. Figure 20 shows those
streets in the Charleston Sanitary District that had 50 percent or greater
of the homes with either a direct or indirect failing system.

A second study of the same area was done by the Oregon State Health
Division under the Shellfish Sanitation Program on April 22 through 23,
1980. During this sampling, Health Division personnel took water samples
for bacterial analysis from roadside ditches, channels, and streams
entering the bay, and various pipes that they found at low tide. During
the three days prior to the sampling, the area had received 2.6 inches of
rain so they were sampling during the period of storm runoff. Figure 21
shows the results of their findings. Review of Figure 21 identifies
several "hot spots" which, when compared to the previous 1979 work, show
that subsurface sewage contribution is a contributing factor to the
bacterial water quality of the surface water in the area. This may be
especially critical in Joe Ney Slough, which is a prime shellfish growing
area.

The other area that was investigated for subsurface sewage input were homes
along the East Bay Drive,	 those homes from Glasgow to Cooston that
are in the immediate vicinity of the bay. This survey was conducted by the
Oregon State Health Division Shellfish Sanitation Program between February
12 and February 15, 1980. The survey was conducted to assess the nature
of subsurface sewage input to the Silverpoint 7 and 8 oyster plots (see
Figure 22). Seventy-four (74) residences along the shoreline were
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Figure 21. Oregon State Health Division
Bacteriological Survey of Charleston
Barview Area, April 22 and 23, 1980
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inspected. Of those, four (4) had.direct failure of their subsurface
sewage system and five (5) had indirect failures (Figure 22). Considering
findings of these studies, there are other areas in the basin that may have
similar problems, since Coos County had no formal septic tank permit
program until the fall of 1971. The County operated the program until
1974, at which time DEQ assumed responsibility for the on-site subsurface
sewage disposal program in Coos County.

Sewage Treatment Plants 

City of Coos Bav Sewage Treatment Plant No. 1 

The plant is located near the north edge of the City of Coos Bay (see
Figure 4). It discharges treated effluent into the dredged channel of
Upper Coos Bay. The plant is an activated sludge treatment process with an
average design flow of 2.66 MGD. Average summer flow is 1.5 MGD and the
peak wet weather flow is > 5 MGD. The collection system receives > 3.5 MGD
infiltration/inflow peaks (1.0 MGD infiltration, > 2.5 MGD inflow) during
wet weather.

Discharge permit (NPDES Permit No. 3162-J) limitations for the plant
include:

June 1 - October 31:

BOD: 20 mg/1 monthly average 	 30 mg/1 weekly average
TSS: 20 mg/1 monthly average	 30 mg/1 weekly average
FC:	 200/100 ml monthly average 400/100 ml weekly average

November 1 - May 31:

BOD: 30 mg/1 monthly average 	 45 mg/1 weekly average
TSS: 30 mg/1 monthly average	 45 mg/1 weekly average
FC: 200/100 ml monthly average 400/100 ml weekly average

DEQ officials have noted the following plant problems:

1. Inability to meet permit effluent limitations on a consistent
basis.

2. Bypass of untreated or partially treated sewage to public waters
during wet weather.

For both of the above problems, the cause is related to excessive
infiltration and inflow (I/I) into the sewage collection system
which results in hydraulic overloads and operational problems.
The plant can treat up to 2.66 MGD but bypasses or discharges of
inadequately treated sewage when influent flows exceed 2.66 MGD.

3. An environmentally suitable disposal site(s) for application of
aerobically digested sludge is necessary.

Based on the identified plant problems, the City of Coos Bay has been
involved in improving plant performance by:

TG1159
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1) Reducing the infiltration and inflow problem to date of
approximately 75% at a cost of $1.1 million.

2) Increasing the quality and quantity treatment capacity of the
plant; and

3) Developing an approved industrial waste pretreatment program.

City of Coos Bav Sewage 3reatmea Plant No. 2 

The plant is located at Empire and discharges treated effluent into the
dredge channel of the Lower Bay.(see Figure 4).

The plant is an activated sludge facility with an average design flow of
2.02 MGD. Average summer flows are 1.0 MGD. Peak wet weather flows are
> 3.6 MGD. The collection system has a peak infiltration/inflow of 2.6 MGD
(0.7 MGD infiltration, 1.9 MGD inflow peaks).

Discharge permit (NPDES Permit No. 3034-J) limitations:

June 1 - October 31:

BOD: 20 mg/1 monthly average 	 30 mg/1 weekly average
TSS: 20 mg/1 monthly average 	 30 mg/1 weekly average
FC:	 200/100 ml monthly average 400/100 ml weekly average

November 1 - May 31:

BOD: 30 mg/1 monthly average 	 45 mg/1 weekly average
TSS: 30 mg/1 monthly average 	 45 mg/1 weekly average
FC: 200/100 ml monthly average 400/100 ml weekly average
pH:	 In the range of 6.0 to 9.0

The identified plant problems are:

1. Noncompliance with permit limitations, particularly for Total
Suspended Solids (TSS) and Biochemical Oxygen Demand (BOD)
generally due to infiltration and inflow (I/I) during wet weather
periods.

2. Noncompliance with permit limitations of pH. For example, in
June 1981, pH ranged from 5.4 to 6.1 in the effluent. Causes
include low pH rains, low pH soils leached in I/I process, and
industrial shock loads.

The City of Coos Bay has been involved in correcting the infiltration and
inflow problem. Also, some streets in the Charleston Sanitary District is
installing some lateral sewage collection lines. The sewage from this area
will be conveyed to the Coos Bay No. 2 plant thus increasing its load.

LityQt1112rIllionsLlexagsarrarawaLElani.

The plant is located west of the North Bend Airport in the City of North
Bend. It discharges treated effluent into the main shipping channel in
Coos Bay opposite the plant site (see Figure 4). The plant is an activated

TG1159
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sludge facility with a design capacity of 2.0 MGD. Average peak wet
weather flows are >6.0 MGD of which approximately 1.0 MGD is infiltration
and >3.0 MGD is inflow.

NPDES Waste Discharge Permit No. 3356-J limits:

June 1 - October 31:

BOD: 20 mg/1 monthly average	 30 mg/1 weekly average
TSS: 20 mg/1 monthly average 	 30 mg/1 weekly average
FC: 200/100 ml monthly average 400/100 ml weekly average

November 1 - May 31:

BOD: 30 mg/1 monthly average 	 45 mg/1 weekly average
TSS: 30 mg/1 monthly average 	 45 mg/1 weekly average
FC: 200/100 ml monthly average 400/100 ml weekly average

The identified plant problems are:

1. Plant upsets (in the activated sludge process) due to shock
loadings (chemical) from industries, resulting in discharges of
inadequately treated effluent above permit limitations.
Recommended solution is implementing an adequate pretreatment
program.

2. The plant bypasses to the bay are over 6 MGD during wet
weather. An effective I & I program implementation would
significantly reduce bypasses.

Need to reduce I & I (infiltration and inflow). To reduce
infiltration need to seal and grout collection lines. To reduce
inflow, need to separate combined sewers and reduce inflow of
rain water from manholes, downspouts, etc.

A Sanitary Sewer Evaluation Survey was conducted in 1980. Purpose of the
study was to identify specific sources of infiltration and inflow (I/I) and
to evaluate a cost effective program of removal of excess I/I. Conclusions
of the study were:

1. The sanitary collection system of the City of North Bend is of
diverse materials and construction, having extensive combined
sewer areas as well as deteriorated separate sanitary sewers.

2. Extraneous flows on the order of 20 MGD occur during rainy
periods with approximately 17 MGD contributed from storm water
inlets and other inflow sources and the remaining 3 MGD being due
to infiltration.

The existing treatment plant has a design capacity of 6.0 MGD and
no solution which does not involve construction of a new plant or

TG1159
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reduction of flows below 6.0 MGD will eliminate bypassing.

4. Portions of the sewer system have insufficient hydraulic capacity
to carry more than 3.0 MGD la the treatment plant. The treatment
plant cannot be operated at capacity until the pump station at
the north end of Broadway is enlarged to 6.0 MGD and. key gravity
lines in the system are enlarged to allow flows remaining after
I/I removal to be transported.

5. The most cost effective program involves the removal of 78% of
the infiltration/inflow.

6. The correction of massive inflow must take priority to
infiltration correction.

7. Infiltration correction will be required in order to reduce flows
below the 6.0 MGD level.

Boats and Boat Basins

The potential for fecal contamination of the bay by boats may occur in two
different areas of the bay (1) boat basins and harbors while at dock and
(2) the channel areas while the boat is moving.

Of most concern is the boat basin at Charleston and the harbor area of the
Cities of North Bend and Coos Bay. The Charleston boat basin is occupied
by many pleasure craft and fishing vessels. Many people live on these
boats all or part of the year. Sanitary facilities are provided on the
land at the boat basin. However the potential exists for discharge of the
boat holding tank while still in the boat basin, especially if the boat
does not leave the basin for an extended period of time. A holding tank
pump out station is provided by the Port. Unfortunately, the Port reports
that only $.75 revenue was obtained in 1981 by the pump out station
indicating minimal use of the facility. When the vessel leaves the boat
basin, the tank might be emptied while still in the main channel or
while at sea.

The harbor area of North Bend and Coos Bay is another potential area for
discharge. This area is frequented by large ocean freighters. Any
discharge from these vessels would most likely be of rather large volumes
(>100 gals.). If these were to occur, an impact on water quality along
the harbor may be significant.

Oregon Law (ORS 468) prohibits discharging of vessel wastes within the
territorial limits of the state without a permit. While this law is
assumed to be effective in minimizing vessel wastes discharge, the
potential for the discharges still exists.

TG1159
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Animal Wastes 

Fecal wastes from warm blooded animals have the potential to pollute Coos
Bay if- the contamination occurs in large amounts and in a concentrated area
such as a small Dairy and ,beef cattle, elk herds, deer populations, animals
in the urban areas such as cats, dogs, horses, etc. all have the potential
to contribute to the fecal contamination of the tributaries and the bay
waters.

An accurate account of the number of head of dairy and beef cattle in the
bay's drainage basin is not available. However, the following estimates
were provided by Lynn Cannon, Oregon State Extension Agent for Coos
County. According to Cannon, approximately 1200 dairy cows are located in
the Larson, North Fork amd South Fork Coos River and Catching Slough. He
also estimated about 2500 head of beef cattle are located throughout the
lowland areas of the bay's drainage area. Based on guidelines used by the
Soil Conservation Service and the estimates by Cannon, the estimated
amounts of dairy and. beef cattle manure generated daily in the watershed is
approximately 57 tons per day for the dairy cows and 75 tons per day for
the beef cattle population. These numbers Suggest a large potential for
surface water contamination exists if the manure is concentrated in a small
area either by storage of the manure or congregating animals.

Harbor seals and sea lions in the bay may also have the potential to
contribute to fecal contamination. A harbor seal population survey by
Michael Graybill of the Oregon Institute of Marine Biology from April 1980
to March 1981 conducted at the seal's haul out points near Pidgeon Point
showed approximately 50 to 190 animals (Table 9) using the site.

The monthly variation was thought to be due to storm activity and the
abundance of food. According to Graybill, less than 10 seals also
occasionally are seen •in the vacinity of the Charleston bridge in South
Slough and less than 24 seals use the haul out site in the upper bay on the
east edge of the main ship channel opposite the north end of the
Weyerhaeuser Mill.

April 1980	 124
May	 92
June	 115
July	 180
August	 115
September	 139
October	 190
November	 103
December	 50
January 1981	 90
February	 59
March	 56

Table 9• Average Monthly Number of Harbor Seals Found at the Pigeon Point
Haul Out Site in Coos Bay. Counts taken during daylight hours in
calm weather at low tide.
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Elk and deer populations also have the potential to contribute fecal
material to the surface waters in the bay drainage basin. According to the
Coos Bay Office of the Oregon Department of Fish and Wildlife, no accurate
estimates of population sizes are available. Although the local wildlife
biologists, Pete Perrin, described the elk populations as "good" on the
Coos/Millicoma River system and "low" to the north and south of this
system. He also described the deer populations to be "low" throughout the
bay's watershed.

TO1159
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CONCLUSIONS

Based on the information presented in this report the following conclusions
are made about the present level of knowledge of water quality conditions
in Coos Bay and its tributaries.

Areas of Sufficient Information

1. Previous water quality data from the DEQ identifies marginal
water quality in the Upper Bay occurs during wet periods. This
data is mostly for the main ship channel/harbor area. Limited
data from the Silver Point 7 and 8 leases also suggest periods of
unsatisfactory water quality.

2. The dye work by the Food and Drug Administration identified the
direction of travel of the STP discharge plumes on the tides that
bring water to the shellfish growing areas.
Discussions with DEQ officials and sewage treatment plant
operators noted high frequency of bypassing raw or partially
treated sewage to the bay.

4. Based on previous experiences elsewhere in Coastal Oregon and
a survey of land uses in the Coos Bay watersheds, potential 
fecal sources available for possible fecal contamination of
Coos Bay include (a) sewage treatment plant malfunctions
especially raw sewage bypassing, (b) accumulating animal wastes,
(c) malfunctioning or inadequate on-site subsurface sewage -
disposal, (d) boats and boat basins.

Areas of Insufficient Knowledge 

1. Even though it is known that the upper bay bacteria water quality
is marginal, the sources of the fecal contamination have not been
identified.

2. Many of the potential fecal sources (Item #4 under Areas of 
Sufficient Knowledge) are located on tributaries to the bay.
water quality information is available on the tributaries.

3. Water circulation patterns in most parts of the bay are unknown.
To adequately define sources of fecal contamination of the
shellfish growing areas, one must know where the water over the
shellfish beds came from. This is especially important for
identification of impacts from sewage treatment plant bypass
points into the bay.

4. Zlebsiella has a positive reaction to the coliform bacteria
tests. Klebsiella, although an opportunist pathogen associated
with wood, is thought by the Food and Drug Administration to be
of "a limited health risk" for shellfish sanitation. If this is
the case, Klebsiella levels in the bay needed to be identified as
to their percent contribution to the coliform test results when
determining the bacteria water quality for the shellfish growing
areas. To date, the Klebsiella levels are not known.

5. Water quality in the Haynes and North Inlet areas are not known.
A potential for growing commercial shellfish exists in small
areas of these embayments. (Plated Silver Point 1, 3).

TG1159
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GLOSSARY

1. APPROVED GROWING AREA - A shellfish growing area that does not receive
dangerous concentrations of pathogenic organisms, radionuclids,
and/or harmful industrial wastes. Shellfish may be sent directly
to market.

2. BYPASS - A term describing the discharge of untreated sewage from a
sewage collection system. Bypassing can occur when a collection
system receives more water than can be transported to the sewage
treatment plant. The bypass point usually occurs before sewage
arrives at the sewage treatment plant.

3. CONDITIONALLY APPROVED GROWING AREA - A shellfish growing area that
sporadically receives discharges from sewage treatment plants
directly or indirectly and/or a dock or harbor facility affecting
the sanitary quality of the area. Shellfish may be sent directly
to market only after specified precautions have been taken to
insure the sanitary quality of the shellfish.

4. DEQ - The Oregon Department of Environmental Quality. The state
agency responsible for water pollution control.

5. DEPURATION - Placing shellfish in an environment of controlled
salinity, temperature, bacterial water quality for the purpose of
self-cleansing and removal of collected bacteria, especially
fecal coliform, from their tissue. This process is used to
ensure that shellfish offered for sale are low in fecal coliform
values and are safe for consumption.

6. EPA - The United States Environmental Protection Agency. The federal
agency responsible for water pollution control.

7. FDA - The United States Food and Drug Administration. The federal
agency responsible for protecting the commercial harvesting and
sale of shellfish.

8. FC - Fecal coliform. Coliform that are found in the guts of
warm-blooded animals. Fecal coliform are a portion of the total
coliform population.

9. I/I - Infiltration and Inflow. Infiltration is water that gets into a
sewage collection system by seeping through cracks or joints in
the system. This water is usually groundwater from an elevated
water table. Inflow is water that gets into a sewage collection
system that comes from surface runoff, usually in the form of
parking lot drains, roof drains and other forms of stormwater
runoff.

10. INTER-TIDAL - The land that is exposed on low tide.
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11. MF - Membrane Filtration - An analytical, bacteriological method where
known volumes and dilutions of water are passed through a
membrane filter and the membrane is incubated on growth medium.
Bacteria colonies that grow on the membrane represent individual
bacteria present in the water sampled. This method is used for
total and fecal coliform analysis.

12. MGD - Million gallons per day. A term used to describe the amount of
water coming into and being discharged from a sewage treatment
plant.

13. ml - Milliliter. A volumetric measurement which is one thousandths
(1/1000) of a liter or approximately 20 drops of water.

14. MPN - Most probably number. A statistical, bacteriological analysis
using lactose broth and gas tube fermentation to give total and
fecal coliform values from water samples. This method is used in
the analysis of all estuarine waters in the state because it is
not affected by salinity.

15. NSSP - The National Shellfish Sanitation Program. The Food and Drug
Administration's program that oversees shellfish sanitation in
the states.

16. ODFW - The Oregon Department of Fish and Wildlife. The responsible
agency for shellfish resource management for recreation.

17. OSHD - The Oregon State Health Division. The responsible entity that
oversees the sanitary shellfish harvesting and packaging in
Oregon.

18. OSSP - The Oregon Shellfish Sanitation Program. The Oregon State
Health Division's program that oversees shellfish harvesting and
packaging in Oregon.

19. pH - Measurement of acidity of alkalinity having to do with the
concentration of hydrogen ions available. Neutral pH is 7. Acid
pH is 1 and alkaline pH is 14.

20. PROHIBITED GROWING AREA - A shellfish growing area that receives
dangerous numbers of pathogenic micro-organisms. Shellfish sent
directly to market from this area is prohibited.

21. RELAYING - The physical moving of shellfish from one body of water,
usually contaminated,to a clean body of water for the purpose of
self cleansing.

22. RESTRICTED GROWING AREA - A shellfish growing area receiving a limited
degree of pollution which would make it unsafe to harvest
shellfish for direct marketing. Shellfish from such areas may be
marketed after purifying or relaying.
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23. STP - Sewage Treatment Plant. A facility designed to take raw sewage
and process it, removing solid materials, nutrients and bacteria.:._
The treated effluent is usually discharged to a nearby body of
water.

24. SALINITY - A measurement of the saltiness of water, usually expressed
in parts per thousand.

25. SUBTIDAL - Land that borders tidally exposed areas that is always
covered by water on both low and high tide.

26. TC - Total coliform. Gram negative rod shaped bacteria that do not
form spores that can ferment lactose and form gas within 48 hours
when incubated at 35 C. Total coliforms are found in the
environment, soil, animal sources and from wood.

27. 208 - A section of the Clean Water Act Public Law 92-500 that deals
with nonpoint sources of pollution. Nonpoint sources of
pollution, identified as diffuse sources as opposed to a single
pipe or discharge, can be, for example, runoff from animal
feeding facilities, improperly treated sewage from septic tanks,
irrigation return water.
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COOS BAY SOUTH SLOUGH GROWING AREAS 

Previous evaluation reports have all questioned the appro-

priateness of the.approved growing classification for the

South Slough area. Each of these evaluations were based

on data of the current year of review. During this year's

evaluation, we reviewed historical data available, as well

as data for 1978, 1979, and 1980, to determine if some

conclusions could be drawn from this data that were not

readily apparent in our prior reviews.

The data from the South Slough was separated from the main

Coos Bay area. The main Coos Bay area was also divided

into two areas. One area from Empire to the mouth of

South Slough was reviewed separately because it is

currently classified as approved and may also re present a

distinct pollution and hydrographic entity from that of

South Slough. Finally, the data from upper Coos Bay

containing both restricted and prohibited areas was

reviewed.

The approach in reviewing the data was to separate it by

individual stations into tidal stages (flood, ebb, or

slack) by month. The data was from storet system for

1970-1977. Each individual seawater sample result was

plotted on probability paper.
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By looking at the data in this manner, it is evident that

the sampling has been too sporatic with an inadequate

amount of data obtained to adequately classify the area.

This statement will be further amplified in each of the

following segments. (See Appendix for probability plots.)

South Slough Data

In general, the 1970 to 1977 probability plot data for

each station indicates that there is more variability than

a normal MPN distribution would plot for a 3 tube

analysis. It is believed that the data probably contains

both 3 and 5 tube dilution methods. By utilizing, as a

measurement, the three tube figure that only 10% of the

samples can exceed 49, it can be seen that more than 10%

of the time, the MPN of 49 is exceeded.

The second thing that can be observed from the probability

plots is that the median fecal coliform levels for the

1970-1977 data do not deviate significantly from those for

an approved area. It appears on the basis of limited

data, the slack tide data at four stations (1, 2, 8, 11)

did not meet the median approved fecal coliform criteria

(MPN of 14). With one exception (Station 11), all other
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data from ebb and flood tides met the median criteria.

However, a four day sampling period in October 1979 found

the median fecal coliform criteria exceeded substancially.

Therefore, we see that the bay, in a superficial overview

appears to have some pollution problems, but the

significance is still hard to assess. It was felt,

however, within this data were some clues that a more

detailed analysis might provide more information as to the

significance of the pollution. This analysis was done in

the following fashion.

Each piece of fecal coliform data was separated into the

month that the sample had been collected. These results

were identified as to those that exceeded the fecal

coliform of 14. The total amount of samples collected

during the seven year period from 1970 to 1977 was also

noted by month. The more current data from 1978 to 1980

was handled separately in this same manner. (All data

(1970-1980) are noted in Tables 1 and 2.)

It can be seen that in this 10 year period, 62 samples

were collected in January and 46 samples exceeded the

fecal coliform MPN of 14 (74%). In this same period of

time only 2 samples were collected in December with both
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exceeding the criteria. There were 30 samples collected

in October and 17 of those exceed the MPN of 14 (82%).

November there were 20 samples collected with 6 exceeding

the criteria (30%). There is little data for the 10 years

of sampling during February with 14 samples, of which 4

exceeded the criteria (28%).

Although the number of samples collected during this 10

year period is inadequate to make any unequivocal state-

ments, it certainly indicates that the wet season period

from October to February contributes fecal contamination

to the bay exceeding approved growing areas. However, the

contamination appears not to be solely identified with the

"wet" season because there appears another peak in July

and August. For instance, in July in the 10 years, there

was a total of 68 samples collected with 21 samples ex-

ceeding the MPN of 14 (31%). August sampling disclosed of

40 samples collected, 15 samples exceeded the criteria

(37%).

I have been discussing the general monthly condition of

the whole bay at all eight stations for each of the

months. It might be argued that with the exception of

January and October, the bay met the median fecal coliform



18

criteria of 14. However, this is not the case when each

individual station is reviewed. During this 10 year

period the following stations exceeded the median fecal

coliform criteria for approved areas:

Station 1 - January and February

Station 2 - January, May, June, October, and

November

Station 3 - January

Station 4 - January

Station 5 - January, October, and December

Station 7 - January and June

Station 8 - January, February, June, and October

Station 11- January, February, August, October,

and November

Some of these same stations exceed the other important

approved growing area criteria which specifies that only

10% of the samples collected may exceed the fecal coliform.

MPN of 43 (for 5 tube dilution) or 49 (for 3 tube

dilution). This can be observed from the probability

plots. A further analysis of the data shows the following

stations exceeded this criteria during the months shown:
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Station	 Month	 % above 49 

Station 1	 February	 50%

Station 2	 January	 57%

May	 33%

July	 11%

August	 20%

September	 25%

Station 3	 January	 28%

July	 12%

Station 4	 October	 20%

Station 5	 January	 16%

July	 20%

August	 16%

October	 33%

Station 7	 January	 33%

August	 25%

Station 8	 August	 20%

Station 11	 January	 66%

February	 100%

October	 20%

November	 50%
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Obviously the two listings, above indicate some significant

pollution problems exist in South Slough. For instance,

at Station 11, of all the samples taken for 10 years, over

50% have not met the median MPN for-an approved area, and

during four months, they have exceeded the 10% limit by a

range of 20% to 100% depending on the month sampled.

However, it should be again reiterated that a basic

problem is that there is not enough data to properly

evaluate this station or any other in South Slough. For

instance, 100% of the samples collected in February at

Station 11 exceeded an MPN of 49. However, there was only

one sample collected at Station 11 during all Februarys in

the 10 year period.

There is presently insufficient data to say the area does

not meet approved growing area criteria; however, there is

also insufficient data to classify the area as approved.

The limited data does suggest, however, that the area is 

improperly classified. 

The approved area presently extends north to Sitka Dock.

This includes the mouth of South Slough in the Charleston

area where South Slough stations 1, 2 and 3 are located.

Due to the pollution potential that exists in this area,

they should not be considered as approved area stations.



21

Empire to Mouth of South Slough (Coos Bay) 

The same format for data analysis was followed. Each

sample result from 1970 to 1977 was plotted on probability

paper for Stations 1 through 4. Station 4 is above Empire

and not in the currently approved area which extends

southward from the Sitka Dock area. Water quality

recorded at Stations 1 and 2 would be expected to meet the

approved growing area standard. (See Appendix for

probability plots.)

With the approved classification, we would expect stations

1-3 to meet the criteria for an approved growing area.

The probability plots do not produce normal distribution

for all the stations. They generally exhibit more varia-

bility than would be expected for the MPN test, and the

data does not array in a normal distribution pattern. The

explanation for this is that samples were not taken under

similar pollution and/or hydrographic conditions, and, in

some instances, there is insufficient sampling data.

Stations 3 and 4 on the ebb tide follow a more normal

distribution and appear less affected by multiple

environmental conditions as disclosed by the plotting of

stations 1 and 2, if we look at data on a more individual

basis by month.
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The two approved area stations do not, during certain

months, meet the requirement of not more than 10% of the

samples exceeding 43 (5 tube dilution) or 49 (3 tube

dilution). The two stations in the closed areas also did

not meet the approved criteria.

Station 1 - January and June

Station 2 - January and July

Station 3 - January

Station 4 - January and August

However, we are faced with the same problem as in South

Slough with the lack of data. In a 10 year period there

was only approximately 50 samples collected at each of the

stations. Tables 3 and 4 show the number of samples and

the months they were collected.

One thing that is noticeable from the limited data is that

poor water quality occurs during the same months as the

South Slough with the exception of October.

Therefore, it appears that the two areas may not be

hydrographically separated. The Coos Bay area may have a

definite effect on the water quality of South Slough.



21

This was not documented during the hydrographic study, but

the study design did not lend itself to this evaluation.

This is not to say that the South Slough area does not

also have localized pollution problems.

The hydrographic study included in the Appendix demon-

strated the sewage from the Empire sewage treatment plant

travels along the eastern shore confined primarily to the

channel. It appears that the western side of the channel

from Sitka Dock to an area just north of Charleston may

warrant a conditionally approved classification. However,

this determination should be made after a comprehensive 

sanitary survey is conducted.

Although we do not have documents that demonstrate sewage

treatment plant problems, we know plants are subject to

various failures. For instance, on the day of the dye

study on August 27, 1980, the dye being placed in the

effluent of the Empire plant found its way back to the

primary clarifier. A corroded flap valve had stuck open

at high tide, Of the three plants that discharge into

Coos Bay, the Empire plant is the newest. The other two

plants, particularly North Bend plant, are older with the

potential for mechanical problems. In fact, during the
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dye study at each of the plants, abnormalities were noted.

At the Coos Bay City plant, dye was observed at the sur-

face of the Bay before it reached the end of the outfall.

At the North Bend plant during the one day we were

conducting the dye study, a lift station failed and

untreated sewage bypassed the chlorination.

A shoreline survey was conducted by the Oregon State

Health Division on April 22 and 23, 1980. The actual

results were included in a detailed letter which specifies

surface drainage during a relatively dry period from the

Empire STP south, including Joe Ney Slough. Many of these

sources were found to be contributing fecal material to

growing areas. (See Appendix.)

Based on the findings of the shoreline sanitary survey,

there is question with regard to the approved classifi-

cation. It is my view that the present approved classi-

fication of this area is not correct based on both water

samples, shoreline review, hydrographic study and sewage

treatment plant reliability.

The third portion of Coos Bay for a potential shellfish

harvest area is the Silver Point lease areas #7 and #8.
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This area would meet the bacteriological criteria for an

area where shellfish are subject to a regulated depuration

process.

The dye studies indicate that even with a sewage plant

failure at North Bend or Coos Bay, the area east of the

main channel toward Kentuck Slough would meet restricted

area classification. However, initially it would be well

to halt harvesting until further sampling and bacterio-

logical assessment can be made.

In addition, there should be quarterly samples of

shellfish collected for chemical contamination with the

Health Division alerted to any chemical spills in the

vicinity. The quarterly monitoring samples would provide

surveillance information in an area where there has been

considerable industrial activity in the past and continues

in the present.



Food and Drug Administration Coos Bay

Hydrographio Study, August 1980.
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COOS BAY HYDROGRAPHIC STUDIES 

INTRODUCTION 

The Northeast Technical Services Unit was requested by the State of Oregon,

early in 1980, to assist in assessing the hydrography of Coos Bay. The classi-

fication in the vicinity of three sewage treatment plant outfalls was of con-

cern. The classifications involve approved oyster growing areas in South

Slough and extensive clam flats throughout the entire Bay. The clam flats at

the lower end of the Bay are approved and the flats in the upper reaches may

be suitable for harvesting for depuration.

The field studies were done cooperatively by the Oregon State Department of

Environmental Quality (DEQ) and Department of Health (DH). The critical hydro-

graphic studies for each sewage treatment plant were carried out on three

separate days; August 26th, 27th and 28th, 1980. The dates were selected because

the tides' time and the daylight working time were favorable.

The hydrographic work basically involved 1) continuous dye releases into

the plants' outfalls with subsequent tracing in the Bay, and 2) drogue follow-

ing.

Two boat crews were involved. The personnel included Mr. Marvin McGlothlin

DEQ, Mr. Michael Ostatz (DH), Messrs. Robert Stott and Randy Rogers (FDA-

Region X and Messrs. Virgil Carr and Santo Furfari (FDA-NTSU).

STUDY SITE 

Coos Bay, located on the southern Oregon Coast, is a long, narrow, horseshoe

shaped estuary. See Figure 1. It is about 14 miles from the inlet to the

City of Coos Bay.

All of the communities are sewered for the most part. Three sewage treatment

plants (STP) pose the problems regarding classification of areas.
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The Empire STP is closest to the oyster growing areas of South and Joe Ney

Sloughs near Charleston. Its effects would be mainly based on ebb tide and the

following flood tide. It also has possible effects on the clam flats in the

vicinity of Sitka Dock to Barview.

The North Bend STP is also of some concern in this respect, but it is

further away and higher dilution is available. This STP also would have effects

on the extensive clam flats in the upper part of Coos Bay on the flooding tide.

The STP of the City of Coos Bay.has potential effects on the flats on the

ebbing tide and to some extent on the following flood tide.

STUDY PLAN 

The plan called for continuous dye releases into the outfalls of the three

plants just before the beginning of the critical tides.

The City of Coos Bay STP was studied on August 26, 1980 during the afternoon

ebbing tide. Figure 2 shows the tide information for the three days. The -ebb

tide at the City of Coos Bay began about 1454. Dye was released at about 1400,

somewhat earlier to take into account detention time in the outfall pipe.

On August 27, 1980 a similar ebb tide study was carried out at the Empire

STP. The ebb tide began about 1444 and the dye was released beginning at 1345.

The North Bend STP study was conducted during a flood tide on August 28,

1980. The flood tide began about 0930 and the dye release began at about 0845.

One boat crew traced the resulting continuous dye patch for the major

portion of the ensuing tide by making field measurements and traverses with an

on board f
luorometer. Another boat crew provided time of travel information

with drogue following studies.

DROGUE STUDIES 

COOS BAY STP DROGUE STUDY 

A drogue set to indicate velocity at about 5 feet deep was placed at 1515
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3

in the channel about 1100 feet north of the STP outfall. It was followed until

1730 at which time it had reached the McCullough Bridge. This was during the

first half of the ebbing tide.

The distance covered was about-3.3 miles in 2 hours-15 minutes providing an

average velocity of about 1.5 MPH (2.2 fps). Figure 3 shows the tracking pro-

cedure and significant time intervals and velocities. The incremental velocities

varied from 1.0 fps at the start to 5.0 fps toward the end of the study. The

latter velocity is probably close to a maximum since it occurred near the mid

ebb tide, the usual time for a maximum.

EMPIRE STP DROGUE STUDY 

This drogue study began at 1540 on August 27, 1980, about 56 minutes after

the predicted high tide at Empire. The drogue was placed just south of the

Empire STP outfall. See Figure 4. It was followed to the Sitka Dock until

1617 at which time it was repositioned to about the edge of the channel. The

drogue was again followed until 1710 at which time it was about 800 feet south

of the flashing green channel marker on the west side of the channel.

The overall travel time for the 15,200 feet was 80 minutes for an average

velocity of 2.2 MPH or 3.2 fps. The velocity varied from 1.2 fps at the start

to as high as 5.8 fps. This latter velocity occurred just before mid ebb tide

demonstrating a possible near maximum velocity.

NORTH BEND DROGUE STUDY 

The drogue study at the North Bend STP outfall began at 0952, on August 28,

1980 about 38 minutes after low tide at Empire but just at low tide at Coos

Bay. The drogue was followed in the flooding tide until 1250, about mid-flood.

The drogue was repositioned at 1124. See Figure 5.

The overall distance covered in 2 hrs 58 min was 3 miles for an average

velocity of 10 MPH or 1.5 fps. The velocities varied from 1.0 fps to 2.2 fps.
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The drogue tended to stay along the shore of North Bend.

CONTINUOUS DYE FEED 

For all three dye releases, a 40% solution of Rhodamine B dye (specific -

gravity approx. 1.12) was mixed in equal volumes with methanol to provide a

mixture with specific gravity approximating that of water. The mixture was

pumped by means of a small chemical feed pump. The rate was estimated to

provide enough concentration in the plants' effluents so that after dilution

in the Bay there would be sufficient to trace for several miles. The time of

pumping for each of the plants on the respective date's has been mentioned and

is also shown in Figure 2.

Table 1 provides a summary of the pertinent information for each of the

dye releases:

TABLE 1 

DYE RELEASE DATA

TIME OF	 PLANT FLOW	 DYE 
DATE	 PLANT	 PUMPING	 AVE. RANGE AVE. CONC. TOTAL AMOUNT

(HR:MIN)	 (MGD)	 (PPB)	 (LBS)

8/26/80 Coos Bay 2:40 2.0 1.1-3.4 2530 4.4
8/27/80 Empire 2:45 0.8 0.4-1.0 6330 5.6
8/28/80 North Bend 2:40 1.4 0.7-1.7 3910 4.5

As can be seen each of the plants' flows varied during the dye release time

and the dye feed rate had to be changed to maintain an approximately consistent

concentration in the effluent. For the Empire STP the concentration was set

somewhat higher to take into account the added dilution by the turn of the tide

in the Charleston vicinity.

COOS BAY STP 8/26/80 

Dye appeared at the outfall at 1440 (40 minutes after dye feeding commenced).

Figure 6 shows the path taken by the dye as well as dye concentrations at various

times. The path and concentrations were found by a total of eight lateral
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traverses taken across the patch.

The dye remained in a narrow path for most of'the study (about 600 feet).

The dye spread out more as it neared the highway bridge, due to the curvature

and widening of the channel. Highest concentrations were found along the west

side of the dye path near shore. Data from a depth study taken @1705, 5,000 ft

from the outfall showed the highest concentrations were in the upper 3 feet of

water. Concentrations decreased from 5 to 21 feet. A trace was found as deep

as 33 feet. Results of the depth study are shown in Figure 7.

Also shown in Figure 7 is a plot of maximum dye concentrations plotted

against distance from outfall. Also plotted are the maximum minimum, average

dye concentrations in the STP effluent and dye concentrations measured in the

outfall boil. Figure 7 indicates that only an effluent dilution of about 20:1

occurs as the effluent leaves the outfall pipe.

The maximum concentration values along the dye travel path plot as a

straight line. From Figure 7, it is possible to calculate outfall dilution at

.any point along the line by dividing the dye concentration in the effluent

(2,530 ppb average) by the dye concentration from the curve. Table 2 shows

dilutions at various distances from the outfall.

The dilutions can be used to estimate coliform counts at various distances

from the outfall if effluents with different coliform counts are released

(Table 2). For maximum utilization of Table 2, knowledge of the STP operations

is needed to know what effluent counts would be expected when a malfunction

occurs.

EMPIRE STP 8/27/80

The path of dye travel as shown in Figure 8. The locations of 10 traverses

with maximum dye concentrations are also shown.

Dye appeared at the outfall boil at about 1430. The detention time in the
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TABLE 2 

COOS BAY, OREGON 

OUTFALL DILUTIONS 

DISTANCE FROM
OUTFALL(FT)

OUTFALL
DILUTION

PREDICTED COLIFORM COUNT
ASSUMED EFFLUENT COUNT AT BREAKDOWN

20x10 6
10 6 105

104

2,000 360:1 5.6x104 2.8x10 3
280 28

4,000 506 4.0x104 2.0x10 3 200 20
6,000 730 2.7x104 1.4x103

140 14
8,000 . 1,000 2.0x104

103
100 10

10,000 1,500 13x10 3 6.-7x10 2 67 6.7
12,000 2,100 9.5x10 3 4.8x10 2 48 4.8
14,000 3,200 6.3x103 3.1x102 31 3.1
16,000 4,500 4.5x10 3 2.2x10 2 22 2.2
18,000 6,300 3.2x103 1.6x102 16 1.6
19,400 Highway 8,500 2.4x103 1.2x102 12 1.2

Bridge
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7

outfall was about-45 minutes. The tide was flooding and carried the dye about

3,000 feet north before abruptly changing to ebb tide at about 1500. The

resulting northerly velocity was about 1.7 fps during the last 30 minutes of

flood tide.

The dye reached Sitka Dock at 1600 (one hour after the ebb tide begun).

The resulting avearage velocity from the outfall was 1.4 fps. The drogue

study velocity (see Figure 4) was about 2.0 fps, comparing well with the dye

study results. The total travel time of effluent from the STP to Sitka Dock

is the detention time in the outfall plus travel time down the bay or 45 minutes

+ 1 hour = 1 3/4 hours: This time was at the very beginning of ebb tide.

the current increased later in the tide, the travel time would be less. It

could be as low as 69 minutes from the STP when the tidal velocity was 5.8 fps

as found during the drogue study (Figure 4).

The dye patch stayed very narrow, about 450 feet wide during most of the

study. It widened somewhat as it approached Charleston but narrowed again as

it made the curve toward the inlet. The dye stayed along the east shore. All

measureable dye went through Sitka Dock. There was little tendency for the

dye to move westerly to the navigation channel. The dye moved toward the middle

of the bay as it was about to be swept out the inlet.

Dye was mixed well vertically. The depth study @ 1717, indicated in Figure 8 

showed 1.0 ppb in the upper 3 feet and gradually reducing from 0.69 to 0.31 ppb

at the 17 ft depth.

The northerly 8-10 MPH wind did not appear to have much effect on the study.

The dye and drogues moved rapidly in relatively straight lines, with strong

currents appearing to be overriding wind influences.

Figure 9 is a plot of dye concentrations vs distance from outfall. Also

plotted are the maximum, minimum and average dye concentrations added at the
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8

STP and the results of two readings taken in the boil.

The boil readings are quite different probably due to effects of tidal

currents at time of measurements. The measurement at 1443 was on the flood-

tide as current was slowing down, allowing the boil to reach the surface with less

dilution. The dilution at that time was about 6,330/154 = 41:1. The reading

@ 1547 was taken on ebb tide about 47 minutes into the tide. The current was

stronger and the effluent was carried downstream, with less appearing at surface.

More initial dilution was obviously occurring. The dilution was about 6,330/

11.5 = 550:1, about 13 times greater than the measurement before.

Although the initial dilution at the boil was about 550, dilution did not

increase rapidly in the Bay. Table 3 shows dilutions at various distances from

the outfall, found by dividing the average dye concentration added at the STP

(6,330 ppb) by the dye concentration taken from Figure 9. As an example the

918 dilution at Sitka Dock is not quite twice the 550:1 dilution factor at the

outfall. This means that effluent is diluted by a factor of less than 2 as it

travels from the outfall to Sitka Dock. The dye is well distributed vertically

in the water column but stayed in a narrow patch.

In Table 3, predicted coliform counts are given which could result at

several distances from the outfall if effluents of various coliform counts were

allowed to escape when an STP malfunction occurs. Knowledge of the coliform

counts at various stages of treatment are needed to fully utilize the information.

No dye was found entering South Slough under the Charlestown bridge. Read-

ings were taken at 2100 and 2140 (after about 1.2 hours of flood tide). The

water quality in South Slough should not be influenced appreciably by effluent

from the Empire STP.



TABLE 3 

EMPIRE - COOS BAY, OREGON 

OUTFALL DILUTIONS 

DISTANCE FROM
OUTFALL(FT)

OUTFALL
DILUTION

PREDICTED COLIFORM COUNT
ASSUMED EFFLUENT COUNT AT BREAKDOWN

20x10 6 106 105 104

2,000 487:1 4.1x104 2.1x10 3
210 21

4,000 773 2.6x104 1.3x10 3 130 13
5,000 (Sitka 918 2 . 2x104 1.1x103 110 11

Dock)

6,000 1,150 1.7x10 4 8.7x10 2 87 8.7
8,000 1,760 1.1x104 5.2x10 2

52 5.2
10,000 2,880 6.9x103 3.5x102 35 3.5
12,000 4,220 4.7x103

2.4x102
24 2.4

14,000 6,330 3.2x10 3 1.6x10 2 16 1.6
16,000 10,100 2.0x103 99 10 1.0
17,500 13,800 1.4x10 3 72 7 0.7
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NORTH BEND STP 8/28/80 

The results of the dye study are shown in Figure 10. A total of 10 traverses

were used to locate the dye patch. A portion of the dye went south into the

slough immediately east of the airport. Higher concentrations of dye stayed

near the south shore until the highway bridge was reached. From there on south

the higher concentrations were along the western shore, but the dye spread

out more laterally. At a location about 18,000 feet from the outfall, the

higher concentrations spread laterally and appeared to follow a channel toward

Pierce Point. Dye continued to move south along the west shore also:

The dye was well mixed vertically. A depth study near the highway bridge

(Figures 10 and 11) revealed that dye concentrations decreased gradually from

3 ft to 36 ft depths with a trace found at 39 feet, which is about the channel

depth.

Also in Figure 11 are plotted maximum dye concentrations at distances from

the outfall. A straight line relationship exists. All of these values except

the one designated "channel to the east" are along the southern and western

shores.

Two low dye readings of 24.6 and 19.3 ppb were found in the outfall boil.

This is low, considering the average amount of dye added at the STP was 3,910 ppb,

representing a dilution factor of about 160 at the outfall. It was observed

that three distinct boils could be seen at the outfall, indicating that some

diffusion characteristics had been incorporated in the outfall.

Table 4 gives dilution factors at distances from the outfall. The factors

were derived by dividing the average concentration of dye fed at the STP

(3,910 ppb) by the dye concentration taken from Figure 11 at the particular

distance. From the dilution factors, coliform predictions are made which would

result when STP malfunctions caused effluent coliform levels to increase.
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TABLE 4 

NORTH BEND - COOS BAY, OREGON 

OUTFALL DILUTIONS 

DISTANCE FROM
OUTFALL(FT)

OUTFALL
DILUTION

PREDICTED COLIFORM COUNT
ASSUMED EFFLUENT COUNT AT BREAKDOWN

2
0
x10

6
10

6
10

5
10

4

2,000 601:1 33,200 1,660 166 17

4,000 832 24,000 1,200 120 12

6,000 1,150 17,400 870 87 8.7

Railroad Bridge 1,300 15,400 768 77 7.7

8,000 1,500 13,300 667 67 6.7

10,000 2,300 8,600 434 43 4.3

Highway Bridge 2,370 8,440 422 42 4.2

12,000 3,010 6,640 332 33 3.3

14,000 4,040 4,960 248 25 2.5

16,000 5,580 3,580 179 18 1.8

Virginia Avenue 7,530 2,660 133 13 1.3

18,000 7,840 2,550 128 13 1.3

20,000 10,900 1,830 92 9 0.9

22,000 15,000 1,330 67 7 0.7
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Knowledge of STP operations is needed to establish which outfall count in

Table 4 would result when a critical malfunction occurred: The dilutions and

coliform predictions in Table 4, for the most part, represent conditions near

shore, since that was where most maximum dye concentrations occurred.

RESTRICTED CLASSIFICATION CONSIDERATIONS -

One purpose of this study was to determine what portion of the upper bay

under the influence of the North Bend STP effluent could be classified as

"restricted" so the shellfish could'be harvested for depuration. The micro-

biological portion of the "restricted" classification of the NSSP calls for a

water quality not to exceed 700 MPN coliforms/100 ml. Referring to Figure 10,

700 MPN would correspond to a dye concentration of 0.14 ppb. This is with

the assumption that the STP effluent contained 20x10 6
 coliforms/100 ml (essen-

tially raw sewage). A contour of 0.14 ppb was made from the values in Figure 10 

and plotted as the 700 MPN coliform line in Figure 12.

The results of the study indicate that shellfish to the east of the 700 MPN

coliform line could microbiologically be used for depuration, even if poorly

treated sewage were allowed to be released from the North-Bend STP.

Another possibility was explored of pollution from the Coos Bay STP reach-

ing the proposed depuration area during flood tide. This was done by transposing

the flood tide North Bend STP study (Figure 10) on to the Coos Bay STP ebb tide

study (Figure 6). 	 During the ebb Coos Bay study 0.35 ppb of dye was found

close to the highway bridge. Maxmimum dye concentrations during the North

Bend STP study at the same locations were 1.8 and 0.7 ppb. Since these latter

concentrations diluted as was shown in Figures 10 and 11 the 0.35 ppb lesser

concentration should dilute even more when the tide started flooding. A

comparison at 13,000 ft from the North Bend STP (1.4 to 0.64 ppb Figure 10)

and 17,000 ft from the Coos Bay STP (0.4 ppb to 0.16 ppb Figure 6) also indicates,
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as above, that the Coos Bay effluent would dilute from that point south at

least as well as the North Bend STP during the flood tide study. The comparisons

hold even if an allowance is made for the differences in average dye concentra-

tions added at the effluents. The concentration in the North Bend effluent was

1.5 times that in the Coos Bay effluent.

The above analysis indicates that the area disignated as "microbiologically

suitable for depuration" in Figure 12 would be protected from excessive

pollution from the Coos Bay STP.

PHYSICAL DATA 

The temperature and salinity data are shown in Table 5. The locations of

data collection are in Figure 13.

There was little stratification indicated by the data. There was little

difference between surface and bottom salinities. The surface water temperatures

were only slightly warmer than bottom readings. This lack of extreme stratifi-

cation resulted in the good vertical mixing of the dye as was observed during

the study.

The lowest temperatures and highest salinities were observed on 8/27/80

during the Empire ebb tide study. These readings were taken nearer the mouth

than readings on other days and reflect cooler and more saline sea water.

SUMMARY AND CONCLUSIONS 

Hydrographic studies were conducted from August 26-28, 1980 at three waste

treatment facilities (STP) discharging into Coos Bay, Oregon. At each STP a

known concentration of rhodamine B dye was added to the effluents and subsequent

concentrations were measured in the estuary.. The following summary and conclusions

resulted from the data collected.

1. Travel times are short and tidal velocities are large in Coos

Bay. Effluent from the Coos Bay outfall can reach the McCullough
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TABLE 5 

TEMPERATURE SALINITY DATA

TEMP SAL

DATE SITE DEPTH	 TIME TIDE OC
0/00

8/26 1 Channel Buoy 37 1520 High 14.5 31.2
50' 13.5 32.5

2 Channel @
Wyerhauser S	 1717 Mid Ebb 16,6 30.6

50' 14.0 32.2

8/27 3 Empire STP S	 1432 High 9.5 34.1
10' 9.1 34.1

4 Empire STP S	 1540 Ebb 10.0 33.9
20' 9.0 33.9

c 12" S	 1600 Mid Ebb 9.5 33.9
17' 9.0 33.9

6 Sitka S	 1624 Mid Ebb 9.6 34.0
27' 9.2 34.0

7 S	 1641 Mid Ebb 9.2 34.3

8 Channel's:: "9" S	 1655 Mid Ebb 9.0 34.2
23' 9.0 34.2

8/28 9 @ N.B. STP S	 0952 Low 15.1 31.9
10' 14.9 32.3

10 S	 1043 Low 15.1 31.8
7' 14.8 32.3

11 S	 1117 Flood 15.6 31.8

12 S	 1124 Flood 15.1 32.0
7' 15.1 32.0

13 S	 1135 Flood 14.9 32.1
10' 15.0 32.1

14 S	 1150 Mid Flood 15.3 32.1

15 S	 1200 Mid Flood 15.4 32.1

16 S	 1223 Mid Flood 15.4 32.0
37' 14.9 32.0

17 S	 1250 Mid Flood 15.2 32.0
10' 15.0 32.0

* S= Surface
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Highway Bridge, in 2 14 hours with an average velocity of about

2.2 fps on ebb tide. Effluent from the Empire outfall can

reach Sitka Dock about 5,000 feet away in 37 minutes. The same

effluent can reach Fossil Point at Barview in 1.5 hours with an

average velocity of about 2.8 fps on ebb tide. Effluent from

the North Bend outfall can reach the McCullough Highway Bridge

in 2.1 hours on flood tide with an average velocity of 1.4 fps.

The velocity increased to 2.2 fps south of the bridge.

2. Effluents did not spread out much laterally during the two ebb

tide studies. At 15,000 feet from the outfalls at Coos Bay and

Empire, the dye patch was only about 600 feet wide. The dye

spread on flood tide from the North Bend outfall remained narrow

before increasing south of the McCullough Highway Bridge to about

4,000 feet wide.

3. Effluents from all the STP's were well mixed vertically. Dye was

found in the total depth of water. There was little stratification

noted.

4. Dilution of the Coos Bay STP effluent on ebb and flood tides, and

its travel path are such that portions of the upper part of Coos

Bay influenced by the effluent could be utilized for harvesting of

shellfish for depuration.

5. Dilution and travel path of the North Bend STP effluent are also

such that shellfish in the upper part of the bay could be utilized

for depuration.

6. Combined effects of the Coos Bay and North Bend STP's should be

not great enough to prevent utilization of portions of the upper bay

for harvest for depuration.

15
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7. Before classifying a portion of the bay for harvest for depuration

a sanitary survey should be performed in order to locate other

possible pollution sources. Conclusions in this paper are based

strictly upon results of hydrographic studies of the STP effluents.

8. There is a potential for pollution of shellfish along the eastern

shore from the Empire STP outfall to Fossil Point, 15,000 feet

apart. The effluent stayed near the shore and was not diluted rapidly.

Coliform counts could be 130/100 ml as far south as Fossil Point

if an STP breakdown resulted in an effluent coliform count of 106

MPN coliforms/100 ml. Coliform counts would be greater toward the

outfall.

9. There is little likelihood of effluent from the Empire STP reaching

South Slough (south of the Charlestown Bridge) in sufficient

concentration to affect classification of those waters.
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