





—a Avavst 274

9 X——x ANgosT 28 b~

Tovral mMeos. Pem. Dav
-

POoUsDE OF
-
\x

l'l. 0‘5 1‘4 l_'! I'L l'l S
B I v E R, ’~ ] L E
>
<
o e
N
.l ® .
o e AvgosT 278 4T T,
—
€0l x-x Avgust as¢ %"‘
]
4 v X
T s ';
[\ ]
L)
A go ¢+ 4
L] <
A
Lo g
]
4ot 3
t ¢
-]
o aof ‘
[N .
&
16 5 A 3 2 ) S
. ¢t v E R ~ ] “ E

Figure 4,

Total phosphorus (as P) and chloride loads in the little

Klickitat River in the vicinity of the Goldendale WTP out-
fall on August 27 and 28, 1985.
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Figure 5. Dissolved oxygen profile and nutrient loads in the Little Klickitat
River before wastewater treatment upgrade (1981) and after upgrade

(1985) - low-flow data.



Table 1. Class A (excellent) water quality standards (WAC 173-201-045) and
characteristic uses..

Characteristic uses:

Water Quality Criteria

Fecal coliform:

Dissolved oxygen:

Total dissolved gas:

Temperature:

pH:

Toxic, radioactive, or
deleterious materials:

Aesthetic values:

Water supply, wildlife habitat; livestock watering;
general recreation and aesthetic enjoyment; commerce
and navigation; fish reproduction, migration, rear-
ing, and harvesting.

Geometric mean not to exceed 100 organisms/100 mLs
with not more than 10 percent of samples exceeding
200 organisms/100 mLs.

Shall exceed 8 mg/L.
Shall not exceed 110 percent saturation.

Shall not exceed 18°C due to human activity. In-
creases shall not, at any time, exceed t = 28/(T+7);
or where temperature exceeds 18°C naturally, no in-
crease greater than 0.3°C. t = allowable tempera-
ture increase across dilution zone, and T = highest
temperature outside the dilution zone. Increases
from non-point sources shall not exceed 2.8°C.

Shall be within the range of 6.5 to 8.5, with man-
caused variation within a range of less than 0.5
unit.

Shall be below concentrations of public health sig-
nificance, or which may cause acute or chronic toxic
conditions to the aquatic biota, or which may ad-
versely affect any water use.

Shall not be impaired by the presence of materials
or their effects, excluding those of natural origin,
which offend the senses of sight, smell, touch, or
taste.
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Table 3. Field and laboratory data from samples taken from the Litle Kiickitat River near Goldendale on August 27-28, 1985. All values mg/l  esowm
unless otherwise noted.

Field Data Laborataory Data
River Sta. Jischarge Temp. pH Cand. B.0. 0.0. F. Coli.
Mile No. Locatien Date {cfs) (°C) (S.U.}  (umhos/cm)  (mg/L) % Sat. TRC (org/l0C mi) NO3-N  NOp-N  NH3-N 0-POg-7 T-POg-P
16.3 1 L. Klickitat 27 0.8 8.5 8.2 140 9.0 91.4 * 0.02  <0.01 0.03 0.0% G.04
@ Pipeline Rd. 28 0.9 19.8 7.8 170 -
16.1 G4 Municipal Well 27 0.3 17.1 7.2 575 9.2 94.1 * 0.5 <0.01 0.03 0.06 0.67
14.9 2 L. Kiickitat @ 27 - =15 -- - 10.6 103 *
8loodgood Cr. 28 1.6 15.5 3.0 145 - 26
28 - 14.1 - - 3.4 31.2
-- 86 Bloocdgood Cr. 27 3.6 11.3 7.4 110 11.0 100.0 * .09 <0.01 0.02 0.04 0.05
28 3.5 11.9 /.6 110 - 150 0.07 <0.01 0.2 0.05 0.05
28 -- 9.9 .- -- 10.2 39.9
4.4 3 L. Klickitat & 27 5.1 14.0 7.8 125 11.2 108.5 * 0.05 <40.01 0.02 0.03 0.05
Strean Gage 28 - 14.0 8.3 -- 16.5 101.3 47 0.04 <0.0L 0.02 0.04 0.04
28 11.8 -~ - 3.4 36.4
- LE* f":nldendale Eff. 0.40 21.06 9.7a 206 -- g.16 <4& 0.33 0.01 0.11 0.1z 2.3
(24-hr comp) 17.96  7.86 2956 0.36 <46 0.29 0.23 0.41 1.9 2.6
14,1 EFF L. Klickitat @ 27 17.2 9.1 230 10.0 103.1  <0.1 * 0.20 <0.01 0.09 1.00 1.68
Goldendale 28 17.3 9.5 250 - 0.3 60 0.23 <0.01 0.14 1.3 1.97
Outfall
13.9 4 L. Klickitat 27 -- 14.9 8.2 150 10.8 106.2 <6.1 * 0.06 <0.061 0.03 0.18 6.29
approx. 1000* 28 - 13.6 8.5 150 10.2 97.5 <0.1 57 0.05 <0.01 0.03 0.12 078
blw Qutfall 28 -~ 12.5 -~ - 5.0 84.0
12.6 5 L. Kiickitat 27 5.7 16.6 8.2 145 11.2 114.1 * 0.02 <0.01 0.02 0.23 0.34
28 6.0 13.4 7.6 130 9.8 93.2 100 0.03 <0.01 0.02 O.19 0.27
28 -- -~ -- - - --
10.5 & L. Klickitat 27 5.3 19.2 8.3 125 11.2 120.8 - <0.01 <0.01 0.02 0.04 0.06
@ Esteb Rd. 28 5.4 4.6 7.7 135 9.3 96.7 96 <0.01 <0.01 0.02 0.12 0.17
28 -~ 14.1 - .- 8.6 83.1
Laboratory Data - continued
River Sta. pH Sp. Cond. Turb.
Mile No. Location Date (S.U.)} (umhos/cm) (NTU) TS* TNVS* TSS* TINVSS* 8005 COD Chloride Na+ Ca+ Mg+ S&R
16.3 1 L. Kiickitat 27 7.6 128 1 1.5 7.9 3.7 6.5 0.48
2 Pipeline Rd. 28
16.1 GW Municipal Well 27 7.5 454 3 3.9 31.6  16.7 22.2 1.19
14.9 2 L. Klickitat @ 27
Bloodgood Cr. 28
.- 8G Bloodgood Cr. 27 7.7 87 2 100 54 7 3 1.0 2.6 8.6 3.7 0.18
28 7.7 82 2 120 74 5 3 <4 0.91
14.4 3 L. Klickitat 27 8.0 100 2 120 66 8 3 1.7 6.3 8.7 4.3 0.43
@ Stream Gage 28 8.1 115 2 120 82 6 4 <4 1.6
- LE¥* Goldendale Eff. -~ 234 8 280G 13¢ 48 4 26 120 3G 41.0 l2.1 4.5 2.5
(24-hr comp) 232 6 280 82 24 4 26 100 36 38.9 9.3 4.2
14.1 EFF L. Kiickitat @ 27 9.0 202 7 200 120 17 [ -- 70 15.8 18.4 11.8 4.6 1.85
Goldendale 28 9.1 195 6 -- - - -- 18 76 19
OQutfall
13.9 4 L. Klickitat 27 8.2 113 2 120 63 10 4 14 4.0 7.7 7.4 4.4 0.54
approx. 100G* 28 8.2 -- 3 150 80 3 1 <4 i1 3.5
biw Outfatl ’ -
126 5 L. Klickitat 57’3 113 2 - 1.4
28 7.9 117 3 12¢ 71 a4 17 .- 3.9
10.5 6 L. Klickitat 27 8.5 100 2 - 2.0
8 Esteb R4, 28 7.9 110 2 <4 3.8

*Samples exceeded recommended holding periods
< = Less thas

SAR = Sodium absorptim ratic

**0ata from Heffner {1986)

G = Grap sample, not from composite
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Table 5. Mean values from samples taken on the Little Klickitat River, October 27 and 28, 1981, A1l values are in mg/L unless
otherwise noted, Mean value * standard deviation (number of observations).

Station - River Temperature pH Dissolved nygen
Number Location Mile (°c) (s.U.) % Saturation NO3-N NO,-N =N
1 Pipeline Road - 16.3 10.3 + 0.7(3) 8.2 = 0.1(2)» 98.3 + 2.7(3) <0.01(2) <0.01(2) <0.02 + 0.01(2)
1A Bloodgood Creek 14.9 10.8 + 1.4(2) 7.9(1) 94.9(1) 0.03(2) 0.01(2) 0.04 = 0.0\(2;
Fad Highway 142 Bridge .14.8 10.4 = 0.7(3) 7.97 + 0.06(3) 94.2 =+ 1.5(3) '0.02 + 0.01(3) <0.01(3) <0.03 + 0.02(3)
EFF  Effluent Channel 14.6  13.2 £ 0.9(2) 7.2(2) 25,1 « é.9(2) 0.48 + 0,01(2) 0.18 = 0.01(2) 9.2 £ 1.1(2)
3* Below Outfall 14.5 10.2 + 1.0(3) 7.7 =+ 0.1(3) 78.7 + 4.3(3) 0.13 ¢ 6.02(3) 0.02(3) 0.8 =+ 0.1(3)
4 Future Outfall 14.1  10.1 + 0.6(3) 7.65 % C.07(2) 81.5 + 2.6(3) 0.24 + 0.01(2) 0.02(2) 0.48 + 0.06(2)
5 Esteb Road Br%dge 10.5 10.3 + 1.1(2) 8.5 =+ C.7(2) .104.9.+.10.2(2)..7 0.46 + 0.03(2) 0.02 + 0.01(2) 0.09(2)
Station Un-ionized . i : . Sp. Cond. ‘ . Total Susp. D‘schargel/
Number NH4-N 0-P0,-P Total Phos.-P Chlorides . . (umhos/cm)  Total Solids Solids (cfs)
1 <0.001(2) . 0.02 +0.01(2) 0.04 +£0.01(2) 1.9 £0.6(2) 125 = 7(2) 88 =+ 1(2) 6 t 6(2) 4.2{1)
1A <0.001(1) 0.06 *+0,02(2) 0.06 £0,02(2) 2.7 £0.6(2) 100(2) 120(1) 5(1) =5(1)
2 <0,001(3) 0.07 +0.05(3) 0.06 +0.03(3)+ 1.9 £0.6(2) 107 + 4(3) 120 %£60(3) 20 #30(3) 8.8 *2,1(2)
EFF 0.04 0.0Y(é) 3.8 *£0.3(2) 3.7 £0.6(2)t+ 22 +£1(2) 352 + 4(2) 160 =80(2) 5{(2) 0.69 *0.,02(3)
3* 0.007 £0.002(3) 0.39 £0.04(3) 0.33 £0.09(3)+ 3.4 £0,5(2) 138 = 3(3) 120 +20(3) A']Z +16(3) 10.0 *1.3
4 0.004 +0,001(2) 0.56 £0.01(2) 0.3¢ 20.01(2)+ 3.8(2) 130 £10(3) 110 x10(2) - 10(2) 10.0 £1.3(1)
5 0.008 £0.009(2) 0.29 z0.01(2) 0.28 £0.01(2)+ 3.4 20.5(2) ‘122 £11(2) . 170 270(2) 18 +17(2) 10.6 =1.4(1)

*Includes results from compositor samples
**Field measurement
+Results with interference problems included

l/Most discharge values estimated for two days from one measurement at each station



Table 6. Total maximum daily load (TMDL) evaluation data for the Little Klickitat River
in the vicinity of Goldendale WTP outfall under low- and nigh-flow conditions.
A1Y values are in mg/L unless ctherwise noted.

Low-Flow (July - October) High-Flow (December - April)

Parameter Upstream Effluent Downstreaml Upstrean Effluent Downstreaml
TBODs <4 30 4.2 <4 30 4.5
TTotal Susp. Solids 8 75 10 12 75 13.1

TpH (S.U.) 8.0 8.5(9.6)* 8.01(8.02) 7.6 8.5 7.6
Temperature (°C) 15 20 15.2 6.0 10 6.1

TT. Residual Chlorine 0 0.2 0.009 0 0.2 0.003
Fecal Coliform 50 200 57 25 200 28

(org/100 mL)

T. Inorg. Nitrogen-N  0.06 0.5(3.7) 0.08(0.22) 0.17 3.7 0.23
Orthophosphate-P 0.04 1.9 0.12 0.04 1.3 0.06
Ammonia-N 0.02 0.11(3.1) 0.02(0.15) 0.02 3.1 0.07
TDischarge (cfs) 8.6 0. 4*%* 9.0 130 2.3%% 132

lpownstream values are the calculated complete mix values.

TGoldendale WTP effluent NPDES permit limited parameters. Maximum allowable values
are used in effluent column

*Values in parentheses are extremz values from survey data (Heffner, 1986; Joy, 1983;
this report).

**Goldendale WIP discharge value for low-flow period is the 20:1 dilution volume for
the mean seasonal upstream flow (8.6 cfs). The high-flow WTP discharge is the maximun
NPDES permitted discharge.



