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INTRODUCTION

The failure of the Black Diamond marshland system to adequate remove
effluent phosphorus has been shown (Beck, 1985; ERM, 1986; Joy, 1986).
Data collected from Rock Creek below the marshland system before and
after the treatment plant began operating show a definite phosphorus
increase coinciding with effluent dispersal into the marsh. However,
changes in Rock Creek inorganic nitrogen concentrations over the same
period are inconclusive. In addition, intensive study data collected
and interpreted for phosphorus, total nitrogen, BOD, and TSS removal
efficiencies by Beck (1985) has been interpreted differently by ERM
(1986).

Beck (1985) concluded that the marshland was failing to adequately
remove phosphorus, nitrogen, BOD, and TSS. On the other hand, al-
though ERM (1986) conceded that marshland phosphorus removal was inef-
fective, they concluded that nitrogen removal was probably better than
depicted by Beck, and that BOD and TSS removal was effective.

One major source of difference between the two evaluations was how
potential sources of phosphorus, nitrogen, BOD, and TSS other than
wastewater effluent were used in a steady-state mass balance of the
marshland. Not enough quality and quantity data were presented for a
solid estimate of inputs from:

the marsh vegetation

ground water

precipitation

Palmer Spring

other surface drainages; e.g., stormwater and Morganville marsh
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As a result, different interpretations occurred when different concen-

trations were assigned by the two firms to these inputs. The outcomes

of the analyses became further divergent because the estimation of the

marshland removal efficiencies for these other inputs were also treated
differently by esch firm.

The USEPA has asked for any additional data on these inputs, especially
ground water. They would like to ensure that no source of wastes

other than the wastewater effluent caused the observed phosphorus
increase. They also want assurances that data are pot readily avail-
able to perform a more complete mass balance of the marshland system;
i.e., that it would be difficult, and not cost-effective at this time
to sample and characterize the inputs from the other marshland nutri-
ents, BOD, and TSS sources.

Cround Water

Ground water quality data and water table level informationm are not
available for the Black Diamond or Rock Creek watershed. Few wells
have been drilled northwest of the marsh in the city of Black Diamond
because sandstone bedrock lies 20 to 40 inches below the surface (USDA,
1973; Luzier, 1969). Springs at the Green River, 2 1/4 miles south-
west supply water to the community (Luzier, 1969). Population is
sparse to the south and west, so no well data are available there,
either. The only ground water quality data available from USGS, Wash~
ington Department of Social and Health Services (DSHS), and Ecology
are for wells more than two miles away from the warsh area, and out of
the Rock Creek watershed. Samples for the nearest wells do not con-
tain phosphorus results since it is not a common ground-water parame-
ter (J. Aden, DSHS, personal communication).

Ground water phosphorus concentrations in the marsh could be inferred

from surface headwaters or springs because of the shallow water table.
Few of these data are available (Table 1). Most of the surface water

data are from areas of unknown land use influences or from lake source
creeks.

Tt is doubtful that a major change in ground water quality occurred
early in 1983 to coincide with the installation of the Black Diamond
treatment system. If anything, the removal of septic systems from
Black Diamond would have somewhat improved ground water quality from
the northeastern portion of the watershed. Population growth in Black
Diamond has not significantly changed in the past six years (Beck,
1985), so that no other detrimental influences on ground water would
be expected.
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Water table information is also lacking. OGround water was encountered
in two of 16 soil borings performed in March 1979 (Appendix E of KCM
[1979]). The borings were located one mile downstream of the marsh
(Figure 1). Depth to water was two feet in TP-2 and 10.5 feet in
TP-15. Elevations under TP-4 to TP-12 were estimated to be greater
than 20 feet.

Within the marsh, the water table can be inferred to be at or near the
surface. The height fluctuations above the surface have not been
measured. Year-round saturated soil conditions would probably extend
to the marsh and wet coniferous forest communities cobserved by KCM
{1980) (Figure 2).

In summary, ground water data for the marsh area of Black Diamond are
not available. Ground water phosphorus concentrations are probably
between 0.005 and 0.06 mg/L. Ground water quality has probably
slightly improved with the removal of septic systems in Black Diamond.
The water table is at or above the ground surface in a large portion

of the marsh, but actuazl height ranges have not been measured. Whether
there is a need at this time for such data is discussed below.

The Efficacy of Further Marsh Sampling

There are three major reasons sampling of nutrient, BOD, or TSS inputs
to the Black Diamond marsh would be difficult and ineffective at this
time:

1. The seasonal variability of input quantity and quality is
probably high and not well understood.

2. The ability of the marshland to effect changes on the inputs
is seasonally and spatially variable.

3. The marshland is not well suited for a steady-state mass
balance mode of interpretation, so that a few samples col-
lected would not yield reasonable or definitive results.

The quantity of unaccounted water in the Beck (1983) survey of the

Black Diamond marshland system varied from 26 to 64 percent of the

total discharge recorded in Rock Creek below the system. Precipita-
tion, ground water, other surface seepages, and changes in evapotrans-
piration rates were thought to be sources of the additional flow (Beck,
1685). Rock Creek above the WIP effluent discharge line was the largest
input measured, and accounted for 30 to 68 percent of the downstrezm
discharge in the Beck (1985) study. Data collected in 1980 - 1982

show an even wider annual variability in the relationship between the
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upper and lower Rock Creek discharges (Table 2). However, a case
could be made that comparisons such as these are grossly inaccurate
because they don't account for the time it takes for water to travel
through the marsh; a time which would vary seasonally. These water
balances assume a steady-state system. This was a major criticism by
ERM (1986) to Beck's (1985) evaluation.

The collection of additional water balance information would require:

1. An accurate account of physical hydrology in the marsh, including
time of travel for all major known inputs.

2. Additional data on their seasonal variability.

The relationship between upper Rock Creek water quantity to lower Rock
Creek water quantity with travel time through the marsh would have to
be first explored to determine the significance of other inputs.

Then, if ground water or surface seepages were considered significant
inputs, an estimate of their location and residence time in the marsh
would be required. Evapotranspiration rates would need to be estima-
ted. Several samples over various seasons could be required to deter~
mine variability in the system.

The water quality of these inputs could be evaluated only after their
interaction in the marsh is known. Along with the initial range of
concentrations expected in the inputs, the ability of the marsh to act
upon phosphorus, nitrogen, or BOD is highly variable. According to
Richardson and Nichols (1985), the ability of a natural marsh to treat
wastewater (from a treatment plant or any source) is dependant upon:

o} marsh hydrology - the degree of channelization in the marsh, the
depth of water over the marsh surface, the flow rate of water
through the marsh, the flooding and drying cycle frequency.

c vegetation and soil characteristics - vegetation types, growth
cycles, and rates of uptake and input; soil adsorption capaci-
ties, mineral content, redox and pH characteristics, and soil
contact time.

o wastewater loading rates - contact area of wastewater to marsh
waste strength, number of years of application.

None of these elements is well described in the Black Diamond marsh-—
land system. Few data are available to any of the factors for any

freshwater marsh systems in the Neorthwest (Horner, 1986). Also, ex-
trapolation of results from one marsh system to another ". . .without

due regard to differences in effluent quality, climate, wetland type,
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hydrology, and numercus other factors should be avoided." (Tilton and
Radlec, 1976)

CONCLUSTION

In summary, collecting more ground water or marshland samples to show
that the marsh is failing to remove adequate phosphorus, nitrogen,
TSS, or BOD is not cost— or time-—effective because:

1. Rock Creek phosphorus concentration increases below the marsh
coincided with the installation of the WTP.

2. The actual quantity of ground water or seepage inputs to the
marshland are unknown because the hydrology of the marsh is not
understood.

3. Even if ground water and seepage ipputs were substantial, land
use and community growth in the upper watershed has not substan-—
tially changed in the past six years. Therefore, it is highly
unlikely that ground water quality has significantly changed over
that time and is now affecting the phosphorus concentrations in
Rock Creek.

4. To develop a hydrological model of the marsh and then collect
data on the quality and quantity for the inputs and outputs would
require a large, site-specific sampling effort.

JJ:cp
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Table 1. Surface water phosphorus concentrations in the vicinity of
the Black Diamond marshland treatment system.

Total Phosphorus
Location and Number of Samples (mg/L) Reference

Ginder Creek between Ginder Lake 0.06 Thielen, 1978
and the town of Black Diamond (1)

Jones Lake above marshland system, 0.02 - 0.06 Metro, 1973
I meter depth (3)

Ravensdale Creek, 0.75 mile north 0.004 - 0.02 Ecology, 1982
of Black Diamond (16)

Lake No. 12, 4 miles east of 6.01 - 0.03 Metro, 1973
Black Diamond (4)
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Figure 1.

Map taken from the Black Diamond facilities plan document (KCM, 1?7J§
showing the location of soil test pit explorations mear Rock Creek.
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Map taken from the addendum to the Black Diamond facilities plan document (KCM, 1980) showing

Figure 2.
Effluent lLine and lagoon area locations have been added for

the vegetatlion survey results.
the purposes of the current report.



