








Table 2. Water quality in Sequim Bay drainages in sumner, 1986. (Results are means of two replicates unless otherwise indicated).

FC per 100 mL Nutrieits
Flow Sam-  Sam-  Geo.  NOp+NO3  NH T-P0g-P Temp.  Cond. pH 0.6. (% Turb.  TSS
Station Date  Time (cfs) plel pe 2 Mear (mg/L) (mg/L) (mg/L) (°C) (umhos/cm) (S.U.) ng/L) sat.) (NTU) (mg/L)
Bell Creek Drainage
Bel1-1 (mouth) 6,30 1500 5.1 2800 3800  330(* 1.4 0.04 0.11 15.5 250 7.4 9.3%  92.7 4 14
7/01 0800 5.2 4000 3800  3900* 1.4 0.06 0.16 12.2 245 7.3 - .- 3 11
HD-3 6/30 1415 1.31/ 4200 3300 3700+ 0.51 0.03  0.10 15.9 225 7.4 8.1%  ¢l.4 2 8
Bell-2 6/30 1400 3.2 8000 5750  680C* 0.98 0.04 0.10 13.5 230 7.5  10.0 95.5 5 10
Ditch A 6,04 1344 - 14 -- I — - -- -- -- -- -- - -- -
Bell-3 6/30 1240 0.8 70 100 84* 0.02 0.02  0.06 13.4 105 7.2 9.8 93.7 12 9
Bell-4 6/30 1210 1.1 80 100 8% 0.02 0.02  0.06 13.2 120 7.2 10.0 5.4 8 14
HD-1 6,30 1130 192/ <4 <4 4 0.01 0.01 0.0l 9.7 95 7.4 11.1 98. 4 1 2
Johnson Creek Drainage
Johnsan-1 (mouth)3/ 7/01 1030 2.4 204% - -~ 0.04 0.01  0.04 12.0 165 7.4 10.8  1060.9 3 6
HD-2 6/30 1530 1.9 210 208 209% 0.0l 0.01  0.02 11.6 100 7.2 10.6 98.2 2 4
Johnson-2 (headwater) 6/30 1520  NA4/ 4 <1 : 0.07 0.01  0.07 10.3 285 8.1  10.0 93.6 1 1
Jimmycomelately Creek3/ 7,01 1230 2.9 610% - -~ 0.04 0.01  0.03 12.4 200 7.7 104 102.0 <1 <1
Minor Streams
37 ’ 7/01 1040  0.03 29 -- --  0.25 0.01  0.08 12.0 410 7.8 9.2 £9.% 2 2
B sstate park)3; 7/01 1100  0.03 35 - --  0.13 0.02  0.08 13.4 340 7.7 10.0  100.3 3 <A
3 7/01 1120 0.025/ 69 - -~ 0.56 0.02  0.12 11.5 360 7.8 9.8 “4.3 2 5
D (Schoolhouse Point)3/7,01 1130  0.04  260% - -~ 0.30 0.01  0.12 11.5 350 7.7 10.1 7.2 4 9
Dean Creek3/ 7/01 1220 0.03%/ 37 - -~ 0.01 0.07 0.16 12.4 3306/ 7.0 5.8% 6.9 1 3
£3,5/ 6/04 1720 0.05 39 43 41 -- - - - - -- - .- — -
Sequim WTPZ/ 7/01 0800  0.58/ 16 21 18 0.0l 0.04 5.6 16.9 370 6.9 - 1 2

*Water quality standards violation.

1/underestimated due to marshy conditions. Some water flowed through tall grass on either side of main channel.
2/Flow taken from Drost (1983). In-stream flow not taken due to hazardous conditions.

Q/One sample set only,

xﬁ/Stremnflow very low. Technically difficult to measure.

5/Fiow estimated with bucket and stopwatch.

6/satinity = <3.64 ppt.

7/7otal residual chlorine = 0.6 mg/L.

8/t1aken from plant flow meter.



Table 3. Loads from sources draining into Sequim Bay and adjacent marine waters during summer, 1986.

Fecal Coliforms Nitrite + Nitrate Ammonia Total Phosphorus Total Susp. Solids

Sources (FC/sec x 103) (% contrib.) (Kg/day) (¥ contrib.) (Kg/day) (% cortrib.) (Kg/day) (¥ contrib.) (Kg/day) (% contrib.)
Bell Creek Drainage

Bell Creek (mouth)_l_/ 5,282 89.0 17.6 96.9 0.6 75 1.7 18.9 15¢ 77

HD-3 1,369 -~ 1.6 -~ 0.1 - 0.3 - 26 -

Bell~2 6,195 - 7.7 - 0.2 - 0.8 - 78 -

Bell-3 19 - 0.04 -- 0.04 - 0.1 - 18 -

Bell-4 28 - 0.1 - 0.05 -- 0.2 - 38 --

HD~1 22 - 0.5 - 0.5 - 0.5 - 93 -
Johnson Creek Drainage

Johnson-1 (creek mouth) 139 2.3 0.2 1.1 0.06 7.5 0.2 2.2 35 17

HD-2 113 - 0.1 - 0.05 - 0.1 - 19 -

Johnson-2 (headwzter) -- - - - -- - - - -
Jimmycomelately Creek 504 8.5 0.3 1.6 0.1 12.5 0.2 2.2 7 3.4
Minor Streams

A 0.3 - 0.02 - 6.002/ - 0.01 - 0.2 -

B (state park) 0.3 -- 0.01 -- 0. 002/ -- 0.01 -- 0.1 --

c 0.4 -- 0.03 -- .00/ -- 0.01 -- 0.2 --

D (Schoofhouse Point) 3.0 - 0.03 - ¢.002/ - 0.01 - 0.9 -

Dean Creek 0.3 -- 0.002/ -- .01 - 0.01 -- 0.2 -

3 0.6 -- - - -- - - . - --

TOTAL 5 0.1 0.1 0.6 .02/ 02/ 0.02/ 02/ 2 1.0
Sequim WTP 3 oL/ 0.02/ 02/ .02/ 02/ 6.9 76.7 3 1.5

GRAND TOTAL (mouths only) 5,933 100 18.2 100 C.8 100 9.0 100 205 100

L/Mean of 6/30 and 7/1.
.g/Approximate.
3/creek mouths and WTP only.



positive effect in reducing fecal coliform contamination. Also, present
stream conditions may promote fecal coliform die-off. The stream bed between
Bel1-2 tends to be wide and shallow with minimal shading from stream-bank
vegetation. This would permit a high degree of solar disinfection.

It appeared the size of the herd in the Tower Bell Creek segment was lower
than observed by Kennedy (1984). It is possible that the herd(s) were dis-
persed. Fecal coliform loading to the lower segment may thus be more impor-
tant during winter if adjacent animal densities increase.

In Johnson Creek, the fecal coliform load at HD-2 is over 80 percent of
that at Johnson-1. The Highland Ditch branch appears to he an important
summertime component of water quality and quantity in Johnson Creek.

The city of Sequim WTP ranked first as a source of total phosphorus loads.

However, it's role as a source for fecal coliform was negligible. Loads from
the small streams were essentially zero.
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CONCLUSIONS

The two most significant sources of fecal coliform loads are in the Bell
Creek drainage; the segment of Bell Creek between North Rhodefer Road
and the confluence with Highland Ditch and Highland Ditch itself.

The source for Bell Creek loads appears to be direct creek access by
grazing animals.

The Highland Ditch appears to be the major summertime contributor of
water and contamination to Johnson Creek.

Bell Creek is by far the greatest contributor of fecal coliform to Sequim
Bay. Jimmycomelately Creek and Johnson Creek follow. Neither the STP
nor the minor creeks appear to be significant summertime contributors of
fecal coliform.

It is important that specific sources within Bell and Johnson Creeks be
identified and controlled in order to restore and protect the present
beneficial uses of Washington Harbor and Pitship Point as recognized in
the Water Quality Standards. These include swimming and recreational
clamming which go on despite the present DSHS decertified status.

It also is important to encourage land-use practices that will protect
water and shellfish quality in all of Sequim Bay in the face of future
accelerated watershed development.
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RECOMMENDAT IONS

The results of this survey are applicable to summertime Tow-precipitation
conditions only. They do not reflect the effects of stormwater runoff or
the effects of seasonal changes in animal-keeping practices. An intensive
effort should be made to conduct surveys during winter, particularly
during periods of heavy rainfall when runoff from pastures, roadways, and
urban areas would be likely to have the greatest effect.

Detailed searches for sources should be carried out along Bell Creek
between North Rhodefer Road and Highland Ditch; both branches of Highland
Ditch; and Jimmycomelately Creek. These searches should be carried out
during an appropriate period of saturated soils.

This report cites the possibility of a failed septic system above Stream

D at Schoolhouse Point. This and others mentioned in Kennedy (1984)
should be inspected while studies are on-going.
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APPENDIX

Description of sampling sites used during a survey of Sequim Bay drainages done on June 30 and July 1, 1986 (refer to Figure 1).

Notes

include observations on Bell Creek obtained during a streamwalk survey done on June 4, 1986.

Location Description

(Bell Creek Drainage)
fownstream-side of Schmuck Road

South side of Bear Creek 0.5 mile upstream from Bell-1.
Source suspected to be Highland Ditch.

Just upstream of HD-3.

Just downstream from stretch of heavy thickets that
hlock access to the creek from adjacent fields. (Ditch
is 1 foot wide, very low flow, drains north bank.

Fecal coliform samples were taken. See Table 2.)

Just upstream from A-Ditch. It drains south bank.
Roughly 1 foot wide. [t also drains pasture. {Fecal
coliform sample taken.}

Downstream side of North Rhodefer Road.

Shallow, diffuse flows draining field north of creek
below residential tract. Located 1/4 mile downstream

of Bell-4.

Just upstream of HW-101 at Brown Road (behind Taco Trio}.

Highland Nitch aear diver<ian from Nungenecs River.

(Johnson Creek Drainage)

At Pitship Point just socuth of marina. Samples taken,
flows measured at mid intertidal point during low tide.

On Marshall Road about 0.6 mile from Highway 101.
Sampling site on west side of road. NOTE: confluence
with Johnson Creek was not observed.

Marshall Road beyond paving; sample taken upstream of
point where culvert goes under the road.

(Other Drainages)

Sample site reached by walking upstream from Sequim Bay.
Residence closest to the bay located on east bank about
200 meters from creek mouth.

Small flow spills over edge of rock face onto narrow
beach. Sample taken at upper intertidal level.

Samples Laken nedar shoreline. Creek (Tuws Lhruugh stdle
park north of boat ramp. Channel is a ravine with
steep banks.

Samples taken from natural spillway formed by erosion-
resistant rock and tree roots about 20 meters landward
and 3 meters above shoreline.

Samples taken at beach/backshore boundary south and west
of spit at Schoolhouse Point.

Samples taken downstream of culverts passing under access
road to small log sort yard. Stream channel passes
through salt marsh to bay.

Samples taken on downsirean edge of Highway 101 bridge.

Stati

Numbe

Bell-

HD-3

Belil-

Ditch

Ditch

Bell-

C,D-Ditches

Bell-

HN-1
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r

1
i

2

A

8

3

4

Johnson-1

HD-2

Johnson-3

Jimmycomelately

Creek

Site

Site

Site

Site

Dean

Site

A

Creek

Land-Use Description

Bottomland narrow (1500 feet), confined by ridges. Barn,
runoff lagoon an couth cide of stream. Pastures moder-
ately grazed. Animals on south side during survey.

Lowland widens. Few active pastures. These used for hay

production or lteft faltow. Minimal grazing at creek edge.
Thicket forest and uncut grass shade narrow, deep stream-
bed. No nearby residences.

Open fields, Lions Club, Carrie Blake Community Park.
Residential, commercial development in upstream end.
Sequim City commercial zone directly west of Bell-4.
(Storm drainage possible during heavy rain in vicinity
of Bell-4). Culverts, pipes, or built storm drain struc-
tures were not observed.

Narrow, steep-sided valley: forested uplands. Residents.

small farms along stream bank.

Pitship Point, shoreline densely developed with marina, RV
park, residences. Southwest of Highway 101, land sparsely
developed with moderately sized farms, homes. Grazing
pressure light to moderate. Upper drainage forested, some
logging activities.

Scattered houses, small farms, marshes in lower end;
forested zones upstream with intensive logging.

Moderately dense housing along nearby shoreline. Forested

above sampling site.

State park and low-density housing. Park served with sew-
age Yagoon with uplands spray application of pond effluent
on forest lands. Effluent production directly related to
park usage.

Land surrounding sample site forested. Use above this
point unknown but drainage basin very small.

One residence on-bank above smaple site. Considerablie
forest. Use of rest of basin unknown, but basin area small

Land use, in remaining basin unknown.

Limited drainage ared; marstry with sctattered humes v Lhe
edge.

-14-



