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PART I. HYDROGEOLOGIC ASPECTS OF THE PROJECT

The Jamestown S'Klallam Tribe plans to develop a casino and restau-
rant facility on a parcel of land at Blyn, Washington, at the south

end of Sequim Bay near. Sequim, Washington. The project involves

acquisition and treatment of drinking water, construction of fire
protection facilities, earthmoving and site development, construc-
tion .0f a casino building, development of approach roads and
parking areas, and related work.

This report includes a preliminary analysis of the hydrogeology of
the site and the hydraulics of the wells that will support the
casino. Additional testing of the wells is suggested. The report
also provides an overview of the wastewater treatment and disposal

aspects of the project.

p 55 Hydrologic Characteristics of the Site

The site is a terrace of deposits of fine gravelly sands, loams and
silts that appear to be underlain by a complex interbedded series
of clayey silts, tills and fluvial gravels and sands. Test borings
and well logs from the vicinity of the site suggest that riverine
deposits and former beach deposits underlie the site at depth.

‘The site is at the terminus of a canyon that is deeply incised in
the basalt rocks of the Crescent Formation and may be fault con-
trolled. The valley widens and terminates in an esturine marsh
that forms part of the foreshore of the south end of Sequim Bay.
The proposed development site is flanked on the northeast by a
wetland that will receive most of the drainage from the site.

Three creeks enter Sequim Bay in the vicinity of the casino site.
The largest of the three, Jimmy Come Lately Creek, has an 18.1
square mile upland watershed and is perennial. Dean Creek, with a
watershed of approximately 3 square miles, passes under. Highway 101
at the northern tip of the project area. A small unnamed creek,
with less than a square mile of watershed, collects water from the
lowland areas in the vicinity of the site. This creek passes above
the project area and through a 24-inch culvert at the gate to the
Parson's parcel. Finally, the creek dissipates into a wetland and
subsequently collects in a roadside ditch from which it passes
under Highway 101 in a large culvert at the east edge of the pro-
ject area. :

The Sequim area enjoys a moderate maritime climate with consistent
seasonal rainfall. Annual rainfall in the vicinity of Sequim Bay
is approximately 30 inches per year. Precipitation is distinctly
higher on the upland areas within the extremities of Jimmy Come
Lately Creek watershed.




2. Subsurface Conditions and Hydraulics

The subsurface in the vicinity of the casino is complex stratified
as a result of the wide variety of depositional conditions that
have occurred locally in the past. Evidence suggests that the area.
has often been the site of deposits by rivers and meltwater streams
leaving the canyon on the south. At several times before seawater
entered the Puget Sound Lowlands, the site was covered with shallow

lakes of silt-filled waters. These conditions probably prevailed
while upland streams and melting icebergs continued to deposit
gravels and sands near the south end of the Bay leading to the
weathered silts and clays, gravels and sands that characterize the
subsurface. The emergent landscape was at times lagoonal or marshy
as evidenced by deposits of peat that were noted in well logs near
the axis of the valley. ‘At the close of the Ice Age, some 15,000
years ago, sea water flooded the lowland formed by glacial ice
lobes creating the current landscape at Sequim Bay.

3. Generalized Hydrégeoiogy_in the Vicinity of the Project‘.‘.

The varied and unique conditions of geological deposition and
recharge at the southern end of Sequim Bay result in a generalized
hydrogeologic regime illustrated in Figure 1. Figure 1 shows a
schematic section of the Blyn area near the proposed casino site.
Clays and silt deposits predominate in the lower areas especially
near the axis of the valley at the south end of Sequim Bay. These
materials are largely impermeable and restrict vertical migration
of ground water. In the same vertical section, however, there are
interbeds of outwash gravels and sands that are highly permeable in
the horizontal direction. These gravels and sands will yield water
to wells.

Evidence from well logs in the vicinity of the project indicates
that aquifers of this nature underlie a large portion of the Blyn
area. Several water-bearing strata exist interbedded with the silt
and clay deposits that are especially prevalent toward the center
and lowest parts of the valley.

Aquifer recharge is 1likely to occur mainly by two mechanisms.
First, massive basalt rocks flank the margins of the groundwater
basin at Blyn. These rocks, which are a part of the Crescent
Formation eruptive series, are believed to have a significant
fracture porosity in the vicinity of the project. These rocks form
the high ground on the south which receive relatively high precipi-
tation. Thus, water that has percolated into the rock finds points
of discharge in the alluvial materials overlying their basal area.
Several large springs on the east side of the Blyn valley may be of
this origin.




Second, the several streams that leave the hard rock areas find a
direct path to recharge at the margins of the basin. Here sedi-
ments are dominated by outwash and fluvial sands and -gravels and
they have relatively hlgh vertlcal and horlzontal permeab111tles.

The water recharglng at the hlgher elevatlon areas creates a hlgh
level piezometric surface (water table) in the subsurface under the
recharge area. Subsurface water captured in this zone finds hori-
zontal drainage routes through the more permeable sediments (aqui-
fers) captured between silt and clay horizons that tend to cap the
flows. In the lower reaches, confining layers of silt and clay are
more pronounced and the surface of the earth falls below the
hydraulic level of the recharglng groundwater leading to artesian
conditions. Springs may occur in this zone where capping forma-
tions are absent or broached. The artesian effects are most dis-
tinct on the east side of the valley where basalt rock rises
abruptly and where highly permeable marginal deposits are evident
in outcrop at a quarry at the corner of Woods Road and Highway 101.

Most of the water flow1ng in the confined aqulfers u1t1mate1y
discharges to Sequim Bay in dispersed springs and seeps below
present sea level. A low tide search and inventory of springs was
beyond the scope of this study, but such work would tend to confirm

the concepts outlined here.

Groundwater quality is apt to be quite variable in the vicinity of
the project and variations in water quality in both the wvertical
and horizontal direction should be expected. Iron and manganese
leached from alpine rocks will occur in higher concentrations where
groundwater originates in acidic or swampy recharge zones. Low
permeability zones in the subsurface will produce water that is
highest in these contaminants and hydrogen sulfide is also likely
to be present in these zones. In the most transmissive seams and
aquifers, the underground residence time of water is less and,
consequently, such water will tend to be less mineral laden. It is
likely that there are zones within the aquifers underlying the
valley that contain water which is pure enough to be used for
drinking without -treatment under EPA guidelines.

The Fireworks Well

The aquifer being tapped by the Fireworks Well lies about 40 feet
beneath the surface and has a transmissivity of about 1,025 gpd per
foot, a figure arrived at by a crude Jacobian analysis of pumping
test data. (Please refer to Figure 2.) The water from this well
contains 0.76 parts per million of manganese in excess of the EPA's
recommended maximum contamination limit (MCL) which is set at 0.05
parts per million. At present, the EPA ascribes no ill effects to
the health from manganese or iron. The MCL has been established
based on the minerals' tendency to form black residue in pipes and
brown stains.




The Parson's Well

The Parson's Well has not yet been thoroughly pump tested although
initial reports indicate that the well is heavily contaminated with
iron and manganese. Reports from the pump installer suggest that
the Parson's Well has a higher static water 1level than the
Fireworks Well. According to one unofficial report, the static
water level is just a few feet below the top of the casing. These
facts suggest that the Parson's Well may be more productive than
the Fireworks Well.

Water quality in the Parson's Well is reportedly poor. According
to Canal Pumps & Service, water from that well has nearly three
parts per million iron and substantial amounts of manganese. The
water is reportedly yellowish in color and has a distinct odor. If
these reports are substantiated, it will be necessary to treat the
water from this well prior to use for drinking water or separate
potable use from non-potable uses.

4, Prospects for Salt Water Intrusion

CH2ZM Hill and Clallam County authorities collaborated on an excel-
lent report on the occurrence of salt water intrusion in Clallam
County. In general, they concluded that the intrusion that does
occur in the County is localized and closely related to the mode of

construction and operation of the well.

Salt water intrusion has been reported in the vicinity of the pro-
ject at the Guilmet properties that lie between the project site
and the Jamestown S'Klallam Tribe offices. Several factors suggest
that the reported intrusion is localized and principally attribu-
table to the construction of the well and\or a lack of transmis-
sivity in the particular water-bearing zone being tapped by the
well. The well in question lies in a region that is otherwise
characterized by artesian wells which are protected from intrusion
if pumping does not exceed the rate that the upland area can pro-
vide water. This fact, together with unconfirmed reports that the
Guilmet well is shallow and among the oldest wells in the area,
suggests that the intrusion may be moving into the well due to a
poor surface seal or deteriorated well casing.

Evidence suggests that wells in the confined aguifers of the area
will remain safe from intrusion if they are properly constructed
and operated at prudent draft rates. The occurrence of confining
layers tends to give some protection from intrusion, but it would
be prudent to maintain water levels in the well near sea level if
possible.




The exact elevation of the Fireworks Well above sea level is not
known, but it is probably not more than 15 or 16 feet above mean
sea level. Static water in the well is about 13.3 feet below the
top of the casing, or about 11 feet below the adjacent ground.
Thus, the static water level in the Fireworks Well may only be 4 or
5 feet above sea level. Drawdown on the Fireworks Well should be
limited to about 5 feet of the 20 feet of drawdown observed during
the pumping test at 35 gallons per minute. At a drawdown of 5
feet, discharge would be 7 gallons per minute. If well duty is
intermittent, higher drafts may be used with caution. If instanta-
neous drafts of more than 10 gallons per minute are necessary,
periodic testing of the well water should be done to detect any
increase in chloride levels which are currently a very low 5 parts

per million.

Water quality and quantity vary between the two wells and any
future wells that may be drilled. Therefore, the final selection
of drawdown and drafts should be selected to optimize both water
quantity and quality,as well as to prov1de as much safety from
subsequent seawater 1ntru51on..‘ N

6. Ground Water Development Recommendations

To date there has been only limited testing of the Parson's Well.
This well should be tested in a manner similar to the Fireworks
Well. Emphasis should be placed on determining the water quality
of the well water after a significant amount of pumping is done.
If the water quality is as poor as reported, then the well will be
of 1ittle use without expensive filtration and ion exchange soften-

ing.

Therefore, it is recommended that the well be tested for up to 24
hours at a rate of up to 50 gallons per minute. Pumping may be
carried out at a draft rate of up to 50 gallons per minute and
adjusted at the beginning of the test. If water quality remains
poor in the Parson's Well after 8 hours, testing may be suspended.

Drafts on the existing Fireworks Well should be limited to contin-
uous rates of 10 gallons per minute to reduce the possibility of
sea water intrusion.

Because of the potential limitations of the quality of water from
the Parson's Well and the probability that higher quality water may
be found in the vicinity of the casino, consideration should be
given to the construction of a third well. This determination may
be made after pumping and water quality tests are completed on the
Parson's Well.




PART II. SUBSURFACE DRAINAGE AND WASTEWATER
TREATMENT AND DISPOSAL CONSIDERATIONS

Wastewater from the casino must be treated on-site because sewage
treatment facilities or sewers are not available in the vicinity of

the project. D.R. Strong Engineering has prepared a feasibility

study for on-site treatment and disposal of wastewater. D.R.
Strong conducted detailed investigations of soils in the Rambo
Short Plat parcel on the western margin of the property.

The Rambo Short Plat has a total area of just over five acres. The
parcel has a distinct swale running through it which appears to be
a former course of the small stream. That stream now crosses
Correia Road just south of the project area and is diverted away
from the Rambo Short Plat behind the Morris home at 136 Correia

Road.

According to Strong's estimates, the casino will produce about
12,000 gallons of wastewater per day when the casino is at capacity
although typical loadings will be less. The preliminary plans
suggest the separation of the building sewage into kitchen waste-
water and all other wastewater. Under the current proposals, the
primary treated effluent from the building, together with mechani-
cally treated kitchen wastewater, will be introduced into the
ground at points along the swale. At this point, subsurface
treatment must take place and, ultimately, the treated effluent
must drain away from the area underground. Eventually, much of the
treated wastewater will end up in Sequim Bay some 1,100 feet away
on the northeast.

Generally, septic tank and ground treatment of wastewater can pro-
duce an effluent that is substantially purified. Treatment actual-
ly takes place in the ground as effluent forms a biologically
active mat within the drainfield areas. The biologically active
layers that form under the drainfield also tend to retard vertical
flow. Permeabilities are adversely affected by high levels of
organic materials (high biological oxygen demands). Effluent with
high levels of o0il and grease, BOD and total dissolved solids (TDS)
are especially problematic.

In the event that the drainfield does become clogged, it may be
possible for effluent to surface from the drainfield area and join
surface runoff before it is fully treated by movement through the
ground. Drainfields may also lose some of their capacity to treat
and dispose of effluent during heavy rains when soils in the drain-
field are high in moisture content.




1. Potential Impacts of On-Site _
Wastewater Treatment on Sequim Bay

Effluent from the septic drainfields contain wvariable amounts of
nitrates, biodegradable organics as measured by biological oxygen
demand (BOD), bacteria, and viruses. Each of these constituents

may have impacts on Sequim Bay. :

Dissolved nitrates that eventually reach Sequim Bay would be dilu-
ted by mixing with shallow groundwater. The nitrate that eventual-
ly reaches the Bay may be, in part, detained by the natural marshes
that flank the Bay where a portion would be consumed for plant
growth. Some of the additional nitrates would escape the marsh
zone and ultimately be consumed by phytoplankton and green algae.

Episodes of paralytic shellfish poisoning have occurred in Sequim
Bay in recent years due to the occurrence of "red tides." The red
tide is a bloom of dynoflagellate phytoplankton that occurs unex-
pectedly in vast numbers for reasons that are poorly understood.
It is suspected that red tides may occur more frequently in sea-
water that is unusually warm or when nutrients are not limited in
their marine environment. The drainfield will contribute small
amounts of BOD nutrients, phosphate and nitrogen that may slightly
increase the frequency of red tide occurrences.

Recent steps to manage the quality of the surface water tributary
to Sequim Bay may reverse the trend toward higher concentrations of
nitrogen, phosphate, and BOD within the Bay. Nevertheless, as the
development of the margin of the Bay continues, septic drainfields
will be increasingly important sources of nutrients that affect the
life cycles of marine organisms.

Of most concern is the prospect of bacteria and virus contamination
of the active oyster and clam shellfish within Sequim Bay. The
presence of fecal coliform in shellfish provides evidence that
enteric pathogens may be present. Thus, when this occurs, shell-
fish cannot be harvested or consumed. '

2 Mitigating Potential Impacts of Wastewater

There are severai methods to reduce the possibility that bacteria
and other organisms from the casino wastewater do not reach Sequim
Bay.

* Maintain Septic Tanks and Grease Traps

Drainfield clogging and break-out of effluent in a properly
designed drainfield is unlikely if the drainfield and treatment
system are well managed. In particular, it is necessary that
floating grease, oils and sludge be removed from grease traps and
septic tanks in accordance with the maintenance and operating pro-
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cedures suggested by the design engineers. If such maintenance
takes place, the likelihood of drainfield clogging will be signifi-
cantly reduced.

* Control Excess Kitchen Discharges of 0il and Grease

Kitchen practice also has a dramatic effect on the level of grease
and oil introduced into the sewage treatment system. Kitchen prac-
tices should include scrapping of food waste from dishes and pans
‘before. they are placed in dishwashers, as well as minimizing the
disposal of grease and oils in the septic systenm.

*¥ Disinfect Septic Effluent

During winter when soils are saturated; there is a possibility that
some drainfield effluent may surface and mix with surface water.
In this way, partially treated wastewater could find routes into
the Bay with undesirable consequences. Disinfection of septic
effluent can be done as a final step in the pretreatment process to
eliminate concern about bacterial contamination of the shellfish in
Sequim Bay. Disinfection by ultraviolet light (UV) is most desir-
able since no residuals would be produced that would interfere with
the further digestion of the residual effluent BOD and nitrate in
the soil. If pretreatment of all wastewater streams is completed,
chlorination may be used to disinfect the treated effluent.

* Avoid High Water Table in the Drainfield

The Rambo Short Plat drainfield site has topographical and soil
limitations. In particular, the presence of water at shallow depth
in Test Pit #11 and the occurrence of shallow clays and restricting
layers in adjacent and down-gradient soils are causes for concern.
Winter rainfall adds significant amounts of water to the subsur-
face, and the additional water may exceed the lateral drainage
capacity of the soils below the drainfield. High water tables may
be avoided by installation of curtain drains which intercept soil
water in the areas upstream of the septic drainfield. 1In addition,
a culvert could be installed under Correia Road at the lowest point
in the swale in the Rambo Short Plat so that all surface water is
directed away from the site.

* Avoid Diversion of Surface Water Into the Drainfield

The small creek above the proposed drainfield is subject to flash
flooding during heavy rain because of the steepness of the basin
above. Flows during the winter of 1993-1994 produced discharges
which created a barrel-full discharge through a 24-inch culvert
under Correia Road just above the project site. Floodwaters from
this stream could broach the channel above the draw and flood the
drainfield zone if no maintenance is carried out. Periodic summer
maintenance of the existing stream channel by the Jamestown
S'Klallam Tribe is desirable.



3. Recommendations for Wastewater Treatment and Disposal

Due to the need for rigorous protection of the water quality in
Sequim Bay, it would be best to reduce the possibility of bacteria-
laden effluent reaching the estuary and the Bay beyond and to -
remove a large portion of the nutrients in the wastewater before it
enters the ground. This may be done economically by the following
methods that should be considered.

* Provide Recirculating Sand Filter
Pretreatment for All Wastewater

Recirculating sand filters are a cost-effective method of BOD,
nitrogen, and suspended solids reduction that can respond to a wide
range of hydraulic loads. Such a pretreatment system could be
built in a 3,500 square foot area and used to pretreat all waste-
water. This would result in a 140 percent or higher increase in
the application rates that could be used in the drainfield under
Department of Health guidelines. (Recent research indicates that
increased in application rate of up to 800 percent may be possible
with effective pretreatment.) Use of a higher application rate in
the lower area where slopes are mild should substantially reduce
the cost of the drainfield installation and improve the performance
of the drainfield.

Since pretreatment has already been suggested for kitchen waste-
water, the treatment of all effluent, and the subsequent reduction
of drainfield area, may actually lower overall costs. Effluent
from a properly operated recirculating sand filter could produce an
effluent that has less than ten parts per million BOD (five day),
less than ten parts per million of total suspended solids, and less
than 30 parts per million of nitrogen as nitrate. Consequently,
all wastewater pumped to the drainfield will be at a secondary
treatment level before it is introduced to the soil. The pretreat-
ment method also makes it possible to consider the use of chlorina-
tion as a disinfection method.

* Consider Providing a Curtain Drain Above Drainfield

By reducing the drainfield area, it may be possible to introduce a
curtain drain above the drainfield at the Rambo Short Plat. This
curtain drain could be implemented after and over winter observa-
tion of shallow groundwater levels in the area just below the
drainfield.

* Additional Suggestions for Cost Reductions

Economy could be achieved by providing a siphon dosing chamber in
the upper part of the Rambo Short Plat that is fed by two small
submersible pumps installed in a much smaller wet well that
receives the effluent from the pretreatment process somewhere near
the casino building. If this proves to be feasible, the higher
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costs . of large capacity dosing pumps (and related three-phase
electrical power) and large capacity dosing chamber may be avoided.
For septic systems with flows between 3,500 and 14,500 gallons per
day, the Washington State Department of Health now requires that 50
percent of the reserve drainfield be constructed initially. With
the use of recirculating sand filter pretreatment and disinfection,
the possibility of drainfield clogging is minimized. Since sub-
stantial reserve area is available for an additional drainfield,
should it be necessary, it may be possible to eliminate the redun-
dant 50 percent reserve drainfield construction  in the initial

installation.

Steve S. Luxton, Mgc.
Water Resource SpefJaﬁ'

FC: Jmstwn.GEQ
DIR: Eng\Rpt
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