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MEMORANDUM
November 13, 1984

To: Charlie Tang, URS Company
Through: Lynn Sing]eton,:gi _
(i
From: Joy Michaud and William Chamberlain

Subject: WDOE-Supplied Information for the Southern Puget Sound Water
Quality Assessment

As per our agreement with the URS Company, the Washington State Department

of Ecology (WDOE) has completed the following information for the-Discharge
7ane (lassification System. This information includes a watershed inven-
tory, a description of National Pollution Discharge Elimination System (NPDES)
discharges, a compilation of land-use information, and a current water quality
analysis for Southern Puget Sound. This information along with the URS re-
sults will eventually be compiled into the final URS Discharge Zone Classifi-
cation report. The text and fiqures of this memorandum should be considered
as a draft for your editorial staff to use.

SELECTED LOADING SOURCES TO SOUTHERN PUGET SOUND

A description of the drainage basins that flow into, and therefore influence,
the southern portion of Puget Sound and a summary of the loadings from mu-
nicipal and industrial discharge sources are presented below. This informa-
tion provides a means for evaluating the magnitude and quality of present
loads to this area.

Southern Puget Sound Drainage Areas

The area around Southern Puget Sound was divided into twelve regions;
eleven of these are drainage basins, while the twelfth includes the major
islands Tocated in this part of Puget Sound (Anderson, McNeil, Hartstene,
and Squaxin). Figure 1 shows the location of these regions, while Tahle

1 describes their size, the size of the first-order streams, and informa-
tion on whether or not they are or have been gauged. Knowledge of drainage
basin size and flow (obtained from the stream gauges) is important when
determining the relative significance of each.
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A1l stream gauge locations and drainage areas for major rivers and some
streams in the South Sound area (WDF, 1981) are noted in Table 1, and listed
by river mile (r.m.). Some stream gauge location listings refer to histori-
cal sites not presently monitored. Additional watershed area data for selec-
ted smaller streams were taken from the Soil Conservation Service (SCS, 1969),
U.S. Geological Survey (USGS, 1973), and WDOE (1981). They include:

Fort Lewis-Tacoma Isabel Lake/Mill Creek
Henderson Inlet Anderson Island
Woodland Creek McNeil Island
McAllister Creek Hartstene Island
MclLane Creek Shelton Area

Skookum Creek Squaxin IsTand

Major drainages of unknown size were estimated using two methods: (1) drain-
age areas drawn on 15- and 7.5-minute USGS topographic maps were measured hy

planimeter; and (2) existing subbasin data were used to calculate major basin
area by summation where possible. In some cases, both methods were combined

to estimate watershed areas.

Planimeter readings were obtained by tracing over hand-drawn watershed areas,
following map contour lines, then correlating the results to readings for areas
of known size. Three replicates for each area were done to increase the ac-
curacy of results. All results are illustrated in Table 1. Watershed areas
for the creeks represent the difference between the sum of the unnamed, named
creek watershed areas, less the total watershed area. Watershed areas for
streams that are not calculated at the stream mouth are included with the
unnamed creeks as ungauged areas.

Areas where established data existed were cross-checked using USGS "Water
Resources Data for Washington State" (USGS, 1984) summarized data. These
included all gauged sites listed from 1945 to 1980 water years. Data origi-
nating from the Soil Conservation Service Consolidated Basin Index (SCS, 1969)
was not cross-checked for accuracy since no other data for those areas were
found.

As an overall check on the total size of the Southern Puget Sound area size,
summed areas from all twelve regions were compared to planimeter measurements
for the same areas. These varied less than ten percent.

Land Use - Sources of Information

Land use within a drainage basin is important in determining the character
and quality of surface runoff. In view of this, information on existing
and projected land use should be considered when making decisions concern-
ing future water use. Land use data have not been gathered as a part of
this report because it is already available through other sources.
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Detailed information on land use in the south Sound area can be obtained
from the Pierce and Thurston County Planning Agencies and the USGS through
their National Cartographic Information Center. The Hazardous Waste sec-
tion of WDOE is expected to complete a statewide land use report by Decem-
ber of this year. The product is being developed to determine suitability
of potential hazardous waste disposal sites. The resulting maps will in-
clude informalion on nineteen different physical parameters, some of which
are land use and cover types, population densities, geology, precipitation,
and surface- and groundwater use. The reader is referred to these sources
of land-use information for further details.

NPDES Permitted Discharges into Southern Puget Sound

Point-source Toadings to southern Puget Sound were evaluated by examining all

NPDES permits currently in effect in the area. These permits define effluent

quantity and quality limits and the monitoring and reporting requirements for

each discharger. The facilities collect and analyze effluent samples and then
submit the results in the form of discharge monitoring reports (DMRs).

There were three objectives to this task. The first objective was to quantify
point-source loads using available DMR data for fecal coliform bacteria (FC),
suspended solids (SS), biochemical oxygen demand (BOD), and flow. The second
objective was to note non-complying wastewater treatment facilities. The third
objective was to provide a summary of the wastewater sources and loads to South-
ern Puget Sound.

NPDES Permits and Compliance

There are twenty NPDES permits currently on file for the South Sound area;
however, not all of the permits are presently in use. Of the nineteen
wastewater treatment plants (WTP) and one industrial discharger, two of

the dischargers (Chambers Creek and Etloh Beach) are still under construc-
tion or are in the start-up mode of operation. The Chambers Creek plant
began operation in mid-October 1984, It is unclear when the Etloh Beach
plant will be operational. One privately owned treatment faility on Ketron
IsTand is no Tonger in service, but still has an active permit (D. Anderson,
WDOE, Southwest Region, personal communication). The two facilities on
McNeil Island (McNeil Island Camp and McNeil Island Prison) share the same
permit, but have separate outfalls and perform independent monitoring.
Therefore, these facilities are treated individually in this report. The
Boise Cascade Corporation has one discharge permit that covers three separ-
ate outfalls. The main outfall includes two different effluent sources,
one source is an industrial waste stream, and the other is sanitary. Each
has separate effluent 1imits and monitoring requirements and so maintain
separate DMRs. They too are treated separately in this report. The re-
maining two small outfalls under the Boise Cascade permit have no monitor-
ing requirements, and no data are available for either of them. The only
effluent Timit set for these outfalls is a suspended solids concentration
of 30 mg/L.
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A discharge facility can be considered to be out of compliance if any of
the effluent Timits or monitoring requirements specified in the permit are
not met. The purpose of this work is not to track each incidence of non-
compliance, but instead to highlight possible problem areas.

Methods

Monthly average effluent concentrations from the most recent twelve-
month period (July 1983 to July 1984) were examined to determine
whether a given discharge has been within its permit limits for flow,
BOD, SS, pH, and FC. Any parameter above the permitted limits 20 per-
cent of the time was considered to be "out of compliance" (Tables 2
through 22). 1In many cases, the monthly average was based on one or
two observations and therefore must be used cautiously. Blanks pres-
ent in the tables indicate that no data were reported in the NDMR for
that month.

As can be observed from reviewing the tables, there is substantial
variation in the amount ot information available for each facility.
In cases where little data were available, a plant could have been
considered out of compliance if it surpassed its permitted limits
for just one month. To some extent, an effort was made to differen-
tiate between facilities having definite problems from those not
monitoring/ reporting frequently enough to accurately evaluate their
effluent quality. Tahle 23 summarizes the effluent monitoring re-
quirements for each of the discharge facilities. An asterisk marks
cases where the monitoring/reporting requirements were not being met,
although no effort was made to discuss the degree of non-compliance.
In other words, an asterisk could mean that the parameter was never
or rarely monitored/reported, or that it was just not monitored/
reported as frequently as the permit required. This lack of data
precludes making any assessment of the effTuenl gualily.

Permit Compliance - Results Summary
Flow

Three of the WTPs; Hartstene Point, Rustlewood, and Steilacoom,
have flows above their permitted Timits on a regular basis.
Taylor Bay Beach Club, Wallochet Harbor, Beverly Beach, and
Seashore Villa treatment plants either have not been monitor-
ing their flow or in the case of Beverly Beach, make only a
rough monthly estimate of effluent flow. There is reason to
doubt the accuracy of the flow meters used at Rustlewood,
Steilacoom, and the McNeil Island Prison (D. Anderson, WDOE,
Southwest Region, personal communication). If this is true,
the BOD and SS load calculations are in error.



Memo to Charlie Tang
WDOE-Supplied Information for the Southern Puget Sound Water Quality Assessment

November 13, 1984
Page Five

Biochemical Oxygen Demand and Suspended Solids

The Seashore Villa and Steilacoom WTPs exceeded their monthly
average BOD and SS 1imits more than 20 percent during the time
period examined. Wollochet Harbor WTP frequently exceeds its
BOD Timit, and the Tamoshan plant exceeds its SS Timit. They
are considered out of compliance by Llhe crileria used here. It
should be noted, though, that the Seashore Villa and Tamoshan
plants have little data available (Tables 15 and 18). According
to the available data, Hartstene Point and Carlyon Beach have
not exceeded their loading 1imits for BOD or SS, but neither
plant is monitoring these parameters as often as their permits
require. Thus, there is not enough information available to
accurately judge their effluent quality. The Taylor Bay Beach
Club and Beverly Beach plants are not required to monitor BOD
or SS, so again there is not enough information available to
evaluate the quality of the effluent from these WIPs. The
Boise Cascade sanitary outfall exceeded its BOD Timit for all
months examined. Although there is no requirement to monitor
SS at this outfall, the high BOD indicates that this may be an
area of concern.

Fecal Coliforms

The Steilacoom facility is the only plant that has documented
frequent FC violations. For Talyor Bay, Seashore Villa., Hart-
stene Point, Beverly Beach, and Carlyon Beach, there is not
enough data available to provide an adequate assessment of the
typical fecal coliform concentrations found in their effluents.

pH

None of Lhe plants that monitored pH were out of compliance.
Taylor Bay Beach Club, Rustlewood, Tamoshan, Wollochet Harbor,
Beverly Beach, and Seashore Villa do not monitor pH as frequently
as required, but the available data indicate that pH is not a
problem in any of them.

Improving Permit Compliance

The Steilacoom plant represents the only case where there is a documen-
ted effluent quality problem. Steps have been made to alleviate this
situation. The plant has recently been upgraded and will have new ef-
fluent quality 1imits. The proposed and current limits are shown on
Table 17. The next step is to either continue the plant upgrade so
that it meets the required secondary limits by 1988, or close the fa-
cility and pump the influent to the Chambers Creek plant for treatment
(D. Anderson, WDOE Southwest Region, personal communication).
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The general lack of effluent quality data from many of the smaller
treatment facilities is another area of concern. WDOE recognizes
this problem and is taking measures to rectify it. These include
Lracking DMRs, regularly scheduling inspections of Lhe wastewater
treatment plants, and increasing the monitoring requirements of the
smal Ter facilities when their permits are reissued. Therefore, more
complete information on effluent quality should be available in the
future.

Summary of NPDES Point-Source Loadings

The purpose of this work was to quantify and summarize effluent discharged
to Southern Puget Sound. A distinction is made between the permitted and
actual load. In most instances, the permitted load represents worst-case
conditions as the majority of the dischargers operate below their permitted
flows and concentrations.

Methods and Results

The respective NPDES permit Timits were used Lo cdalculale Lhe permit-
ted Toading of BOD and SS from each outfall. The permitted loadings
were estimated by using the equation:

Permitted loading (1b/d) = permitted flow (MGD) x 8.34 x
permitted BOD or SS concentration (mg/L)

Observed Tloadings were calculated by using the same equation but sub-
stituting observed flow and concentration for the permitted values.
If there were no flow data available for a given month, the observed
loading was estimated by using the average of the observed tlows for
that outfall. In instances where no BOD or SS data were available,
loading was estimated by using the average of the observed concentra-
tions. If there were no reported data for both flow and BOD or SS,
then no estimate of observed loading was made. The information in
Tables 2 - 22 was used to calculate the observed loadings. Tables 24
and 25 contain the permitted and observed loading rates for BOD and
SS, respectively. No estimates of observed loadings were made for
Beverly Beach, Taylor Bay Beach Club, Seashore Villa, or Wollochet
Harbor since there was not enough data available for any of these
plants to determine an accurate average.

The location of each of the discharge sites is shown in Figure 2.

The circled numbers correspond to those found next to the discharger's
name in Tables 24 and 25. A more precise location of each of the
outfall Tocations (latitude and longitude) is included in Tables 2 -
22. Other information regarding the outfall; e.g., diffuser depth,

is also given in these tables, when available. This information was
usually obtained from engineering reports and personal communications
with the operators. Diffuser locations were not confirmed by field
surveys.
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WATER QUALITY EVALUATION OF SOUTHERN PUGET SOUND

Class AA, A, and B waters in Southern Puget Sound (Table 26) were evaluated

for consideration as future effluent discharge sites. Areas were classified

as not sujtable for future discharge according to the frequency of violations
of their respective dissolved oxygen (D.0.), pH, and FC standards. Historical
and current data (1973 to present) from the Department of Social and Health
Services (DSHS) and WDOE were used to make the evaluations. Areas experiencing
frequent or regular water guality standard violations are delineated on Figure
3, along with the DSHS and WDOE water quality monitoring stations. These areas
will not be considered for future wastewater discharge sites.

The areas that will not be considered for future discharge include: the Tower
portion of Budd Inlet, all of Oakland Bay (including the westerly portion of
Hammersley Inlet), the south end of Eld Inlet, Henderson Inlet, and the upper
portion of both Case and Carr Inlets (Figure 3). The specific rationale used
to delineate each zone is discussed below.

Budd Inlet

According to DSHS, the frequency and magnitude of FC violations are great-
est at stations 33, 34, and 45 in the lower end of this inlet. At stations
35 and 36, the conditions improve, although the standard is still being
violated about 30 percent of the time. WDOE data also indicate that there
are frequent FC and D.0. violations. The WDOE data suggest that the water
quality may be improving since there have been no FC violations for the
Tast 30 months of data (through May 21, 1984). D.0. remains a problem in
the Tower end of the inlet, but seems to have improved at station BUDOO5.

Oakland Bay

DSHS and WDOE data both show that there are frequent FC violations in this
area, with the exception of DSHS stations 12, 16, and 17. Low D.0. levels
have also been a problem in the past at WDOE station OAKOO4, although
there have been no violations since November 1981.

Eld Inlet

The data sources used in the water quality analyses do not indicate that
routine water quality violations are occurring in Eld Inlet. Recent pre-
liminary data from an extensive bacteriological study of Eld Inlet (Taylor,
1983) indicate an FC problem exists in the lower inlet. This area has,
therefore, been classified as "not suitable for further discharge sites."



Memo to Charlie Tang

WDOE-Supplied Information for the Southern Puget Sound Water Quality Assessment
November 13, 1984

Page Eight

Henderson Inlet

DSHS watcer quality stations in Henderson Inlet were sampled in May of
1981, August of 1982, and March of 1983. Only Sites 1 and 7 violated the
FC standards during the May 1981 sampling trip. During the August 1982
trip, the southern and eastern sites were in violation. Tn March 1983,
all sites were in violation. Whether this indicates a seasonal trend in
water quality or steadily worsening conditions is difficult to determine.
In either case, this inlet is considered to be "not suitable" for further
discharge sites.

Case Inlet

DSHS data indicate that there are many FC violations at the nearshore

statians (Figure 3) during the winter (January 1981). In an extensive
survey done in July in Rocky Bay, over 30 percent of the samples taken
violated the FC standard. Therefore, these areas are considered to be
"not suitable" for further discharge sites.

Carr Inlet

Although DSHS has no routine sampling stations in Carr Inlet, extensive
FC surveys have been done in the area. These surveys include eleven
stations sampled in Minter Bay in June 1982 and a large survey done in
January 1982 that included forty-one stations throughout Henderson Bay.
Each of the surveys indicated that the FC levels are above the Class AA
standards.

Two of the major shellfish-growing sites in the upper part of Carr Inlet
have already been decertified due to FC contamination. The current plan
is to restore these waters and eventually recertify the shellfish beds
(Determan, et al., 1984). Restoration will include stringent control of
discharges to the inlet, thus this area is "not suitable" for future
discharge sites.

IM:WC:cp
Attachments

cc:  Dick Cunningham
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Table 23.

Effluent monitoring reauirements for the NPDES permitted discharges
to Southern Puget Sound. Asterisks mark cases where the monitoring
requirement was not being met. D = daily; W = weekly; M = monthly;
0 = quarterly, C = continuously; WD = when discharging; 2 - 7 =
number of times per week; B = bi-monthly.

Fecal Suspended
Plant Name Flow Coliforms BOD Solids pH
Beverly Beach D* M Wx
Boise Cascade (industrial) C 5 D C
Boise Cascade {sanitary) W g
Carlyon Beach WD* Q* Q* Q* WD*
Chambers Creek Not presently discharging

Et1oh Beach

Not presently discharging

Fort Lewis D D D D D
Hartstene Point D W M* Mx

Ketron IsTand Not presently discharging

McNeil Island (Camp) C 3* W W D*
McNeil Island (Prison) C 3% W W D
Olympia (LOTT) D D W W D
Rustlewood D* M M M h*
Seashore Villa M M Q* 0= W*
Shelton D 3-5 D
Steilacoom M M M 5
Tamoshan n M* M* M* 2%
Taylor Bay Beach Club D* Wx
Western Slopes D 5-7 W W

Westside Sewer District D W W* W 5

Wollochet Harbor M* M M M W*
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Table 26. Classifications and their criteria for south Puget Sound waterbodies.

Criteria

Fecal Coliform

Water Dissolved Oxygen pH
Waterbody Classification (mg/L) (5.U.) (orgs/100 mL)
Pickering Passage A 6 - 8.5 14
Hammersley Tnlet/ A 6 - 8.5 14
Oakland Bay A
Totten Inlet/ A 6 - 8.5 14
Skookum Inlet
Eld Inlet A 6 - 8.5 14
Budd Inlet (Upper) A 6 - 8.5 14
Budd Inlet (Lower) B 5 - 8.5 100
Henderson Inlet AA 7 - 8.5 14
Case Inlet AA 7 - 8.5 14
Carr Inlet AA 7 - 8.5 14
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