











Appendix A. Continued.

Parameter

Method

Reason for Sampling

Water Quality Standard (Class AA)

Nutrients
(mg/L)
NO3-N;
NO2-N;
NH3-N;
0-P0g4-P;
T-P0g-P

pH (S.U.)

Turbidity
(NTU)

Secchi
Depth (m)

EPA (1979);
APHA (1980)

pH function
on Hydrolab
Surveyor 11

Hach Tur-
bidimeter

20 cm diame-
ter Secchi
disc lowered
to depth of
disappearance

Inorganic nutrients are
readily available for as-
similation by algae and
other aquatic plants. Ex-
cessive levels with abundant
light may lead to massive

algae production at the
expense of other plants and

animals. Ammonia (NH3-N) is
an immediate byproduct of

the breakdown of urine and
therefore may be useful to

trace animal wastes in water.

pH affects the carbonic
acid-carbon dioxide balance
in water. pH also affects
the activity of un-ionized

anmonia, sulfide, and metals.

Measures water column trans-
parency and light availa-
bility, and 1s an estimate
of suspended material in
water column. Turbidity is

a function of the quantity
and light scattering char-
acteristics of the suspended
material.

Measures water column trans-
parency and light availabil-
ity, and is an estimate of
suspended material in water
column,

Numerical standard in development.
Excessive levels (0.02 mg/L) of
un-ionized ammonia are toxic to
freshwater organisms, but toxi-
city in marine waters has not

been well studied (EPA, 1976:
Willingham, et al., 1979). Un-
ionized ammonia toxicity is a
function of pH, temperature, and
salinity.

Shall be within the range of 6.5
to 8.5 (freshwater) or 7.0 to
8.5 (seawater) with man-caused
variation within a range of less
than 0.2 unit.

Nol Lo exceed 5 NTU over back-
ground 1f background is 50 NTU

or less, or have more than a 10
percent increase 1in turbidity
when background turbidity is more
than 50 NTU. Sufficient light is
essential to aquatic plant growth.
Excessive suspended material may
stress plants and animals by
Tight reduction or smothering.

No numerical standard.
Sufficient light is essential
to aquatic plant growth. Ex-
cessive suspended material
may stress plants and ani-
mals by light reduction or
smothering.



Appendix B. Results of bacteriological sampling conducted at Friday
Harbor on August 12-14, 1985. Units are fc/100 mL of
sample. Fecal coliform counts of less than the minimum
required for statistical confidence (20 fc/100 mL) are
considered estimates.

Sampling Sample

Statian Nate Time Geometric Mean(Y)

Control Site

4 8/13 1240 1 2 1.4
4 8/14 1000 <1 1 1.0
Mixing Zone Sites
7A 8/14 0743 1 3 1.7
78 8/14 0833 5 7 5.9
7C 8/14 0715 9 16 12.0
7D 8/14 0811 <1 1 1.0
Marina Sites
1 8/13 0825 52 75 62.4
8 8/13 0842 16 19 17.4
9 8/13 0745 5 9 6.7
Olher Deep Sites
2 8/13 0903 <1 2 1.4
5 8/13 0803 120 150 134.2
Shoreline Sites
§] 8/14 1015 4 5 4.5
v 8/14 1026 <1 1 1.0
W 8/14 1035 <1 1 1.0
X 8/14 1055 57 71 63.6
Y 8/14 1100 10 16 12.6
Friday Harbor
STP Effluent
8/13 0945 3 - -
8/13 1915 3 - --
8/14 0920 10 -- -




Appendix D.

Results fron Friday Harbor receiving water survey, May 1983.

Field Analyses

Laboratory Analyses

Solids (ing/L)
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1-5%; 1645 8.8 16.0 32.2 8.6 29.0 -10 8.0 0.20 <0.01 0.14 0.08 0.06 170/420
-~ 8.9 »32.6 8.7 29.5 6 8.0 0.20 <0.01 0.02 0.05 0.03
2-5 1700 8.9 19.0 32.1 8.7 29.0 3 8.0 0.20 <0.01 0.04 0.05 0.04 182/
-D ) 8.9 _ 32.4 8.7 29.4 3 8.C 0.22 <0.01 0.02 0.05 0.03
3-5 1720 9.0 18.5 32.1 8.7 28.9 3 8.C 0.22 <0.01 0.04 0.06 0.04 77
-D 8.& t32.2 8.5 29.2 3 8.C 0.22 <0.01 0.02 0.0¢4 0.03
4-S 1710 9.6 19.0 32.2 8.8 29.1 3 8.0 0.21 <0.01 0.02 0.04 0.03 <1
-0 8.E 32.4 8.6 29.3 4 8.C 0.21 <0.01 0.02 0.04 0.03
5-5 1630 9.0 20,0 32.4 9.0 29.2 4 8.0 0.24 <0.01 0.02 0.0¢ 0.03 <1
-D 8.¢ 32.5 8.4 29.5 4 8.C 0.22 <0.01 0.02 0.04 0.03
6-S 1615 9.C 20.0 32.2 8.7 29.2 1 8.0 0.22 <0.01 0.02 0.04 0.03 <]
-0 8.6 32:5 8.3 29.6 6 7.9 0.24 <0.01 0.02 0.05 0,03
5/
X30 790~
X60 16,0002/
DR1-S 1115 9.0 14.3 31.7 8.3 28.7 6 7.9 0.22 <0.01 0.32 0.1€ 0.10, 240
-0 8.9 32.6 8.4 29.6 4 8.0 0.22 <0.01 0.02 0,0t 0.03
DR2-S 1133 8.9 18,3 32.1 8.5 29.0 2 8.0 0.22 <0.01 0,06 0.06 0.04 200
-D 8.9 32.5 8.5 29.6 3 7.9 0.22 <0.01 0.02 0.04 0.03
DR3-S 1149 8.9 18.0 32.1 8.6 29.2 5 7.9 0.22 <0.01 0.04 0.05 0.04 80
-D 8.8 32.4 8.6 29.2 3 8.0 0.22 <0.01 0,02 0.06 0.03
DR4-S 1208 8.8 32.0 8,7 29.0 5 8.0 0.22 <0.01 0.04 0.04 0.04 120
-D 8.8 32.4 8.9 29.3 3 7.9 0.23 <0.01 0.02 0.04 0.03
DR5-S 1248 8.9 32.0 9.1 29.0 5 7.9 0.23 <0.01 0.02 0.05 0.04 8§/
-D 8.8 32.5 8.5 29.6 4 7.9 0.23 <0.01 0,02 0.08 0.06
WIP Eff. v ‘
24-hr6/ 0.2 3.1 1.9 140 7.4 .15 <.,05 1% 4.6 3.4 530,000/3,900 200 340 2180 1700 160 24
Conip .~ .

l/Surfas:e sample

2/

=" Sample at 10 meters
Estimated count

Y conected at 1435

or the bottom

§/Samples collected May 23 from breakwater approximately 30 m and 60 m from discharge site
é-/Obt;ained from Heffner (1983)
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Figure 1. Sampling points in Friday Harbor used by Singleton and Joy (1983).
The STP discharge point at the time of the survey was near Station 1.
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The west end of Friday Harbor showing water sampling points used

during a survey conducted on August 13 and 14, 1985. The present



Tide Height (feet)

— ©
0
Sdrey,
—_— >Cha
nt
discharge
- zone
drogue meas.
— ~~ (Stns. 7A-D) N
;>~ 47 YV/ Stn. 4 (control)
] N Stn. 4 (centrol) IT-- .
Marina \\ shoreuwneyswtes
Sites (V-
— (Stns. 1,2,5,8,9)
I | | l | |
0600 Noon 1800 0600 Noon 1800
Midnight (August 13, 1985) Midnight (August 14, 1985)

Figure 3. Survey activities and tide heights in Friday Harbor on August 13 and 14, 1985 (MLLW tidal datum;
heights corrected from Port Townsend; U.S. Dept. of Commerce, 1985).
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Figure 4. Fecal coliform concentrations at individual sites in Friday Harbor dur-

ing a water quality survey on August 13-14, 1985. Data are in Appendix
B (stippled bars show geometric means. Vertical lines show + 1 standard
deviation of logs. Numbers of data observations are in parentheses).
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Figure 5. Water quality before (May 1983) and after (August 1985) marina improvements. STP cutfall
g g P

extension and treatment upgrade in several areas in or near Friday Harbor, San Juar Islands

(megns t 1 standard deviation, number of data in parentheses). Data are taken fror Table 1
(FC) and Aopendix B (others).
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C. FResults of physical and chemical sampiyng at Friday Harbor on Asgust 13 end 14, 1985, during & receiving

waler survey.

fonenda
Appendix

Uther
Depth Control Site Mixing Zone Sites Marina Sites Maritime Sites STP
Paraseter (m) STR.ATSIR.E Stn AT St 7B St Stno 70 Sino T SEno € St G StnU 7 Stal b Effluent

Date -- 8/13 8/14 8/14 8/14 8/14 8/13 8/13 8/13 8/13 8/13 8/14
Time -- 1240 1000 0743 06833 0811 0825 0g4z 0745 0903 0803
Depth (m) -- 11.0 12.0 17.0 16.0 17.0 10.0 4.5 6.5 10.5 7.0
emp (°C) 0 13.9 13.3 1z2.8 12.8 12.8 13.4 13.4 13.% 13.6 13.4 19.6
1 13.8 13.0 12.8 12.8 12.8 13.3 13.3 13.5 13.4 13.4
3 i3.7 -- -~ -- - 13.3 13.3 13.2 13.3 13.3
5 3.6 12.7 i2.8 12.7 2.8 13.2 .- 13.1 13.2 13.0
16 13.3 12.6 12.4 12.2 1z.4 12.9 - - 13.0 --
15 .- - 12.2 11.9 1.5 - .- - - .-
Salinity 0 27.4 78.4 27.9 28.4 28.2 27.3 27.5 27.4 27.2 27.1 15008
(o/00) 1 27.4 28.5 78.3 28.4 28.6 27.4 27.5 27.3 27.3 27.4
3 27.4 - -- - - -- 27.6 27.6 27.5 27.6 27.6
5 27.5 28.6 28.6 28.4 28.4 28.4 27.7 .- 28.0 27.8 27.9
10 27.8 28.8 28.9 29.1 28.5 29.3 28.2 - - 28.1 -
15 -- .- 29.2 29.4 29.5 29.8 -- -- - - -
Sigma-t 0 20.4 21.3 21.0 21.4 21.2 21.2 20.4 20.6 20.5 20.3 20.2
(g/cm3) 1 20.4 21.4 21.3 21.4 21.2 21.5 20.5 20.6 20.4 20.4 20.5
3 204 - - -- -- - 20.7 20.7 20.6 20.7 20.7
5 20.5 21.5 21.5 21.4 21.4 21.4 20.7 - 21.0 20.8 20.9
10 20.8 21.7 21.8 22.0 21.5 22.1 21.2 -- - 21.1 -
15 - - 2z2.1 22.3 22.3 22.7 .- - - - .-
Dissolved 0 7.8 7.4 7.2 7.2 7.5 7.4 7.7 7.7 7.7 7.8 7.6 56b
Ox ygen 1 7.6 7.2 7.2 7.1 7.5 7.2 7.5 7.6 7.7 7.6 7.5 250¢
(mg/L) 3 7.5 -- - -~ - - 7.5 7.5 7.5 7.5 7.5
5 7.5 7.1 7.1 7.1 7.2 7.2 7.4 -- 7.1 7.4 7.2
10 7.4 6.9 6.8 6.7 7.1 6.9 7.1 - - 7.2 -
15 -- - 6.7 6.4 6.5 €.1 -~ - - - .-
Dissolved 0 88 84 80 80 84 83 86 87 88 85 -
Ox ygen 1 86 81 80 79 84 80 84 85 87 85 84
(% sat.) 3 85 84 84 84 o4 84
5 8 79 79 79 80 80 83 .- 80 83 80
10 83 77 76 74 79 77 79 - - 81 -
15 -- - 74 71 72 67 - - -- .- --
NO3-N 0 0.15 G.18 0.18 0.18 6.17 0.18 L5 0.14 0.14 0.40 0.14 -
{mg/L) 5 -- 0.19 0.18 0.18 0.18 0.18 - ¢.16 0.17 - 0.16
10 0.17 0.21 0.18 0.21 0.19 0.20 0.18 -- -~ 0.16 -
15 -- -- 0.21 -.24 0.20 0.20 -- - - .- -
17 - - 0.21 -- 0.21 0.20 - - - —- -
NO5-N 0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01  <0.0l <06.01  <0.01 -
(mg/L) 5 .- <0.01 <6.01 <0.01 <0.01 <6.01 - <0.,01 <0.01 - <0.01
10 <0.01  <0.01 <0.01 .01 <G.01 <0.01 <G.01 -~ - <0.01 -~
5 -- - <0.01 <0.01 <0.01 <0.01 - - - -~ -
17 - <0.01 -- <6.01 <0.01 -- - - .- .-
NH3-N 0 0.03 0.03 0.03 0.04 0.04 0.03 0.03 0.03 0.04 0.03 0.03 -
(mg/L) 5 -- 0.03 0.03 0.02 0.03 0.03 -- 0.03 0.03 - 0.03
10 0.03 0.03 0.03 0.03 0.02 0.03 0.03 .- .- 0.03 -
15 .- -- 0.04 0.04 0.04 0.03 - - - -- .
17 - -- 0.04 -- 0.04 0.03 -- -- .- --
0-PO4-P 0 0.02 0.03 * * 0.02 0.04 0.06 0.04 .05 0.04 .04 --
[mg/L) 5 -- G.04 * 6.02 0.02 0.05 - G.04 0.03 -- *
i0 0.05 * * 0.05 6.03 C.05 0.05 - 0.05 -
15 - - * 0.02 0.02 6.02 -- -- - - -
17 - -- 0.05 - 0.02 0.05 -- .. - - -
T-P0x-p n n.0g e nonk n oA 00 010 (el n.0s 0.10 0.05 --
[mg/L 5 ~- 0 0.05 0.05 -- 0.04 -- G
16 0.06 .05 G.05 0,06 G.05 0.10 -- - 0.09
15 - . 0.05 0.06 0.06 0.05 -- - - -- -
17 - - 0.06 -- G.06 0.05 - -- -- - -
pH 0 7.9 7.9 7.8 7.8 7.8 7.8 7.8 7.8 7.7 7.8 7.8 7.0
(S.U.) 1 7.9 7.9 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
3 7.9 -~ -- - .- -- 7.8 7.8 7.8 7.8 7.8
5 7.9 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.7 7.8 7.8
10 7.9 7.8 7.8 7.8 7.8 7.8 7.8 - .- 7.8 .-
15 -- - 7.8 7.8 7.8 7.7 - - . .- .-
Turbigity 0O 1 <1 <1 a <l < <1 <1 <1 <1 <1 36
(NTU) 5 -- 1 <1 < <1 <1 -- <1 <1 -- <1
10 <1 < 1 <1 < <1 1 - - a -
15 - .- <1 2 <1 < - - - . -
17 == - 1 -- 7 < - - - .- .
Secchi {m) -- 7.0 e.0 8.0 - 7.5 -- 7.5 bottom  bottom  -- hottom
Flow (MGD) -- -- -- -- -- -- .- -- - . - -- 0.19
Cond. -- - -- -- -- -- -- -- . - . - 1720
(umhos/cm)
Clp Res. -~ - - - -- - - -- -- - - - 1.1
(mg/L}
TSS dmg/t) -- .- -- -- -- -- > -- -~ -- - = 41
3mg/L total solids bmg/L BOD Cmg/l. COD *laboratory error



